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To all whom it may cbnce??n: -
Be it known that we, JOHN I. SABIN and

- WILLIAM HAMPTON, citizens of the United

States,residing at San Franeisco, in the county
of San Francisco and State of California, have

~invented a certain new and useful Improve-
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ment in Telephone Systems, (Case No. 9,) of
which the following is a full, clear, concise,
and exact description, reference being had to

the accompanying drawings, forming a part

of this specification.

- Ourinvention relates to telephone systems
with bridged sub-station apparatus, and its

sub-station apparatus of several subscribers

‘may be connected with a single line extend-
ing to the central station,and whereby

the
operator thereat may selectively signal either
of the subscribers so connected. |

~Our invention, in its preferred form, com-

prises a metallic circuit telephone line ex-
tending to contact terminals at the central

station, the telephone sets of the several sub-

scribers being included in normally open
bridges between the two limbs of the metal-
lic circuit, the bell of one subseriber being in-
cluded in a bridge between the two limbs
whereby he may be signalaed over the metal-
lic circuit, the bell of another subseriber be-
ing included between one limb of the metal-
lic circuit and ground, whereby he may be
signaled over one limb of the metallie cireuit
with ground return, while the bell of a third

- subscriber, when present,isincluded between

35

..40

the opposite limb of the metallic circuit and
ground, whereby he may be signaled over the
other limb of the metallic circuit with aground

return. Kither of the subscribers may signal

the central station by removing his telephone
from its hook, thereby completing circunit

- through his telephone set and closing a bat-
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tery circuit through an indicator at the cen-
tral station. In order that the bridge con-
taining the bell may not operatively close the

cireunit of thebattery through the indicator a |

condenser, or a high resistance coil, may be
Included in the bridge, and likewise when the
apparatus oi threesubsecribers are connected
tothe line the operative closing of the battery
circuit through the ground branches from the
opposite sides of the line may be prevented

object is the provision of means whereby the.

I'by.the. employment of a Goildenéer,'-011'high

resistance coil in one or both of the ground
branches. | o
~ Our invention will be more readily under-
stood by reference to the accompanying draw-
ings, in which— T
Figure 1 is a diagrammatic view illustra-
tive of two subsecribers, each located on a two-
subscriber cireuit, connected foreonversation.

Fig. 2 is a similar view illustrative of two sub-

~scribers, each located on a three subscriber

circuit, connected for conversation. Fig..3 is
a view of two subscribers connected for con-

~versation through a trunk line after the man-

per of our invention. Fig. 4 is a diagram-

~matic view of the plug and cord connections

as employed in our invention. |

Like lettersrefer to like partsin the several
figures. | -

The limbs a a’ of the metallic circuit ex-

‘tend to the line springs a?a® which normally

rest against the contact anvils a* o between
which are included the battery af and indi-

cator a’. Between the limbs g and a’ are in-

cluded the telephone transmitter b and re-
ceiver b’ of subscriber A, the circuit being
normally open as the receiver hangs uponthe

hook.

The Dbell of subscriber A is included with a
condenser in a bridge between the opposite
sides of the circuit. The telephone transmit-
ter ¢ and receiver ¢’ of subscriber B are simi-
larly included in an open bridge between the

two sides of the line, while the bell of sub-

scriber B is included in a ground branch c¢?
from one limb of the circuit, said limb being
normally closed by the depression of the.tele-
phone hook. The limbs d d’ likewise extend
to line springs d® d®at the central station,the
connection of the station apparatus of sub-
seriber C being similar to that of subseriber
B, while that of subseriber D is similar to that
of subsecriber A. |

- The operator’s telephone set e is included
In a normally open bridge between the tip
and sleeve strands ¢’ e® of the usual cord con-
nectors, a key ¢° being provided for bridging
the telephone into circuit. A clearing out in-
dicator f and battery f’ are included in a
bridge between the two strands, a balancing
coil /* being also located in said bridge. By
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means of a key ¢, a generator g’ may be | tallic circuit toring the bridged bell, a portion

bridged between the strands e and e’, while
the generator ¢% by means of a key ¢g° may
be connected between thesleeve strand e* and
ground.

Suppose subscriber A is desirous of convers-
ing with subseriber C. Ile removes his tele-
phone from its hook, thus completing the cir-
cuit of battery a® through indicator a’ and
calling the attention of the operator, who in-
serts plug n in the spring jack, thereby mov-
ing line springs a*a® out of contact with con-
tact anvils a®a! and cutting out battery a’
andindicatora’. Theoperatornow depresses
key e3, thus bridging her telephone into cir-
cuit and receives the number of the called
subseriber C. She then inserts plug /' in the
spring jack in which the limbs d d’ termi-
nate, and depresses key g¢® thus sending a
calling current from the grounded generator
g? over limb d’ to ground through the bell of

subsceriber C. Subsecriber C removes his tele-

phone from its hook and A and C are in con-
versation. Had A desired communication
with D instead of C the operator would have
depressed key ¢ instead of key ¢° thereby
bridging generator g’ into circuit and send-
ing a calling current through the bell of sub-
seriber D. In orderto determine which of the
keysto depress,any preferred system of iden-
tification of the subsecribers with grounded
bells may be employed. Thus all subseribers
with grounded bells may be designated by
even numbers, while those having bells
bridged between the metallic limbs may be
'When the sub-
seribers have completed conversation they
hang up their telephones, thus opening the
circuit of battery f” through clearing out in-
dicator f, and conveying to the operator the
signal for disconnection.

In Fig. 2, a third subscriber is added to
each metallic circuit line. Thus the bell of

‘subscriber E is provided in a normally closed

ground branch from the limb a of the line,
the bell of subscriber I3 being in a ground
branech from the limb a’. Likewise the bell
of subscriber'isineluded in a ground branch
from the limb d of the other metallic circuit.
As ground branches are thus provided from
both 1imbs of the metalliec cireunit, the current
of battery a® would find circuit through indi-
cator o' to operate the same were not some
provision made to prevent it, and in order to
prevent the operation of said indicator the
resistance through the ground branches may
be such as to prevent an operative current
from traversing the indicator, or condensers
may be included in one or both of the ground
branches, as illustrated. The cord connec-
tors may remain the same as in the two-tele-
phone system, with the addition of agrounded
generator g* which, by means of a key ¢°, may
be connected with the tip strand e’ to send
calling currents through the grounded bells
of subseribers K and F.

When calling currentsaresent over the me-

of the current will be diverted through the
orounded branch containing the two ground-
ed bells. The resistance of the grounded

so that the same will fail to ring said bells,
while the full current from the.generator,
which traversesthe bell when calling currents
are sent over a metallic limb and ground, i8s
sufficient toring the bell. Thegrounded bells
thus remain irresponsive to currents sentover
the completely metallic cireuit, but respond
to currents sentover their respective metallic
limbs and ground.

Fig. 3 illustrates subscribers A and C as
connected through a trunk line or divided
board system. The trunk line terminates in
a spring jack % at one end and a plug £ at
the other end. Subsecriber A, desiring con-
nection with subseriber ¢, removes his tele-
phone from its hook, thus signaling the oper-
ator at the first board, who inserts plug / and
bridges her telephone into circuit, and, hav-
ing received the call, inserts plug A’ into
spring jack k of the trunk line. She then in-
structs the operator at the second board that
connection is desired with subscriber C, and
the operator thereat inserts plug A" of the
trunk line in the spring jack in which termi-
nate the limbs d d’. She then depresses key

g, thus sending calling current through the

bell of subseriber C who removes his tele-
phone from its hook and is in communication
with subseriber A, IHad subscriber DD been
called for, key g would have been depressed
to send calling current through the bell of
subseriber D. The subseribers, by hanging
up their telephones, actuate the clearing-out
indicator, and the operators effect the discon-
nection. The calling apparatus may thus be

i all located at the second board, the operator

at the first board being required only to bridge
hertelephone into circuit and insert the plugs
in the proper sockets.

In Fig. 4 we have illustrated the mannerin
which the operator’s apparatusis arranged in
practice, a single generator being arranged
to send ealling currents over a metallic or
ogrounded circuit. The operator’s telephone
setisconnected between contacts mm’ against
which the springs m*m? are adapted to be
pressed, when the plunger m* is depressed,
to bridge the telephone set between the tip
strand ¢’ and the sleeve strand ¢>. Thesleeve
strand e? is normally completed through the
contact anvil n and spring n” resting against
the same. Normallyoutofcontact withspring
n’ is located a contact n® which is connected
with one side of the generator g/, the other
side of the-generator being connected with a
similar contact n® which normally rests out of
contact with a spring n* which is connected
with the tip strand e¢’. By depressing the
plunger n’, the spring n’ is moved out of con-
tact with anvil n, thusdisconnecting the same
from plug A, and is moved into contact with
contact n°, spring n! being at the same time
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brought into contact with contact n% the gen-
~ erator g” being thus bridged between the
~Strands e¢’and e To provide for connecting
the generator between the tip strand e’ and
ground for signaling the subseriber with a
grounded bell, the tip strand ¢’ is normally
closed through the contact anvilo and spring
o' resting against the same. A contact 0? rests
normally out of contact with spring o’ and is
connected with one side of generator g’y the
other side of the generator Leing connected
with a contact 0®>. N ormally out of contact
with said contact 0° is aspring o* which is con-
nected with ground. When plunger 0%is de-

pressed, spring o’ is moved out of con tact with

anvil o, thus disconnecting the spring from
plug 7, the spring being by the same gact
broughtinto contact with contact 0%, thus con-
necting generator

L

Thespring 0*is by the same operation brought
In contact with eontact 0%, thus connecting
the opposite side of generator g’ to ground.

As shown in Fig. 1 a balancing coil 72 is lo-
cated in the bridge containing the battery 7/
and clearing-out indicator /5 for the purpose
of balaneing the circuit.

In Fig. 4 we have 1Hlustrated a manner of

securing the desired balanced condition with-
~out the employment of an additional coil, the
clearing-out indieator being for this purpose
made with two coils % and J* which are con-
nected respectively botween the opposite poles
‘of the battery and the strands ¢’ and e2
coils may be placed upon the legs of a U-
shaped core f? opposite the ends of which is
-mounted the armature 7%, and the coils being
thus magnetically and electricall y equivalent
a pertect balance of theline is sec ared. The
battery may be utilized for more than one cord
connector. Thus the conductors J' % may,
~ after being connected respectively with the
two coils of a similar clearing-out indicator,
- Pass to the two strands of a second ecord con.
nector. - '- _

1t is evident that our invention is suscep-
tible of modifications, and we do not, there-

fore, desire to limit ourselves to particulars; |

but, |

Having described our invention, what we
claim as new, and desire to secure by Letters
Patent, is— | |

1. In a telephone system, the combination
with a metallic circuit line extending to the
central station, of a call device located at a
sub-station in a bridge between the two limbs
of said metallic circuit, a second call device
located at a second sub-station in a branch
from one limb of said line to ground, a key
at the central station adapted when depressed

o to include a source of calling currents in eir-

cult between the limbs of said line, and a
second key adapted when depressed to in-
clude a source of calling currents in cireuit

between ground and the limb of the line to

5 which said second call device is connected,
- substantially as described, |

2, In a telephone system, the combination

g with the tip strand e’.

The |

‘battery and indicator,

| the bridge

substation in a bridge between the twolimbs
of said metallic circuit, a second eall device
at a second sub-station located between one
of said limbs and ground, a third call device
at a third sub-station located between one of
sald limbs and ground, a key at the central

~station adapted when depressed to include a

source of calling currents between the limbs
of said cireuit, a second key adapted when
depressed to include a sonrce of calling cur-
rents between one of the limbs of 8aid circuit
and ground, and a third key adapted when
depressed to include a source of calling cur-
rents between the other of said limbs and
ground, substantially as described. |

5. The combination with a metallie cirenit
telephone line extending to the central sta-
tion and normally closed thereat through a
battery and Indicator, of sub-station tele-
phone sets in normally open bridges between
the opposite limbs of said line, a call device

at one of said sub-stations in a bridge be-

tween the opposite limbs of said line, a device
included in said bridge for preventing the
operative closing of the current of said bat-
tery through said indicator, a call device at
another of said sub-stations in a ground

| braneh from one limb of said line, and meansg

for sending calling currents through either
ofsaid call devices, substantiall y as described.
4. The combination with a metallic circuit
telephone line extending to the central sta-
tlon and normally closed thereat through a
of sub-station tele-
phone sets in normally open bridges between
the opposite limbs of said line, a call device
at one of said sub-stations in g bridge be-
tween the opposite limbs of said line, call
devices at other of said sub-stations between
the opposite limbs of said line and ground,
devices included in the circuits of the call
devices to prevent the operative closing of
the current of said battery through said indi-
cator, and means for sending calling currents
through either of said eall devices, substan-

| tially as deseribed.

o, The combination with s metallic cirenit

| telephone line extending to the central sta-

tion and normally closed thereat through a
battery and indicator, of sub-station tele-
phone sets included in normally open bridges
between the opposite limbs of said line, a
switch at each of said sub-stations for closing
to -complete the battery circuit
through said indicator to actuate the same,
means for cutting said indieator and battery
from the line by the act of making connec-
tion therewith, a battery and clearing outin-
dicator adapted to be at the same time con-
nected 1n a bridge between the opposite sides
of said line, a call device at one sub-station
in a bridge between the two limbs of the line,
a second call device at another sub-station
between one of the limbs and ground, and

means for connecting a calling generator be-

| with a metallic 6ireuit line extending to the -
central station, of a call device located at a
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- t+ween the two limbs of said line or between
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oround and the limb to which said second
call device is connected, substantially as de-
sceribed.

6. The combination with a metallic circuit
telephone line extending to an operator’s
board, and connected thereat with a trunk
line by means of cord connectors, of an oper-
ator’s telephone set adapted to be bridged be-
tween the strands of said cord connector, a
metallie eircuit telephone line extending to a
second operator’s board and connected thereat
through said trunk line, sub-station tele-
phone sets in normally open bridges between
the limbs of said second line, a call device at
one of said sub-stations in a bridge between
the limbs of said second line, a second call
device at another of said sub-stations in a
oround branch from one of sald limbs, and
means at the board of the second operator for
sending a calling current through either of
said ecall devices, substantially as described.

]
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7 The combination with a double strand
cord connector, of a calling generator, a key
adapted when depressed to bridge said gen-
orator between the strands, and a second key

adapted when depressed to connect said gen-

erator between one of said strands and eround,
substantially as deseribed.

3 The combination with a battery in a
bridge between the opposite limbs of a me-
tallic cireuit, of a call devicein circuit there-
with, said eall device comprising a pair of
equivalent electro- magnetic elements, con-
nected one on each side of said battery,
whereby a balance of the line is secured,
substantially as described.

In witness whereof we hereunto subseribe
our names this 7th day of April, A. D. 1894.

. JNO. 1. SABIN.
WM. HAMPTON.
Witnesses:

JNO. A. MATTON,

L. E. MARSH.
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