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To le whon vt 7?@::5@; COnCerty:
Be it known that I, Jo:
~at Boston, in the eounty of Suffolk and Stete
of "\Iesseehusetts have invented certain Im-

5 provements in Telephone Cnmuts, of Whlch__

the following is a specification. -

- "T'his 111?611131011 relates to multlple commoni
battery switchboards, and particularly to the
means for signaling, testing, and conversa-.

o tion. It is associated with the type of switch-
 boards which are provided with open-termi-
nal spring-jacks on each section-and in which

incandescent lamps are empleyed for the line

| The substations
1§ are pmwded with the usual instruments em-

and clearing-out signals.

ployed in common battery eystems-—-—e ., &

high - resistance - call-bell in a permenent-:

budﬂ‘e, a receiving and transmitting tele-

energizing the substetlon telephone -transmit-

ters is 1oceted between the coils of a relay

~and in a permanent bridge between the line
conductors of each substatlon circuit.

eombmed sional and test circuit, Whlch 18
orounded at one end through a reelstenee and

| at the other end through a line lamp-signal -
and battery, there bemn branch eenneetmns

30 to the test-contacts of eeeh spring-jack.
coils of the relay act as impedances.
operators’ cord-circuits are conductively di-

"The

 vided, but inductively united by a repeating- |
- coll, endeeleelmo outor dlseenneetmcrlemp-_;
35 swnel is located in each plug-circuit in a

blaneh connection extending from a metal
ring on the plug to, the conduetm of the sig-
nalmg and test circuit. When a callis made
from a substation, the common generator en-

40 ergizesther eley—eoﬂs and the ar meture eloses

the signaling-circuit, the line lamp-signal is
Supphed Wlth energy from the battery in the
said circuit, and is lighted. Theinsertion of

the answering-plug in the line-socket brings
45 the metal ring thereof into engagement with
the test-eontect piece of the socket, thereby

bringing the disconnecting lamp- swnal into
| pmmllel circuit  with the 1111e sumel T'he

current in- the signaling-cireunit is approxi-

so mately constant,owing t0 theresistance there-

- in, and eeneeauently the two 1&mp-s1nnels '
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- The-
2z relay-armature operates to close and open a |

The.

i

'felleult, and Flﬂ
schematically two substetwne 100ped to- o

the central station.

m and is grounded through the battery

terminating in the tip
plugs P and P?, respectively.

shunt eeeh othel to such an extent as to exX-
tinguish the line-signal and prevent the dis-
eonneetmﬂ'—swnal fmm lighting; but the re-
1e}r~e1metme remains attracted to its cores. 53
The testing is done in the usual way. When
two substetlon circuits are 100ped together,
each circuit is thus provided with a bnttely

for signaling and conversation purposes, and
the 1mped%nees on each side thereof plevent 6o

the sound-waves fr'om bemﬂ short-circuited
therethr ounh WVhen two substatlon _circuits

“are of the same or of approximate resistance,

the same battery may be connected to both;
but if they are ot wmlely-ver} ing remstenee 65

two separate batteries are employed.

In the drawings which form part of this

specification, I‘wme 1is a diagram illustrat-

'mﬂ the mventlon showme two substauon-
- phone, and a heok-sxmteh A common gen- |:

20 erator for operating the signal-circuit and for

2 1s a diagram showing

gether for conversation.
X and Z represent the substetmns and Y

75,
I3 18 the high-resistance bell in a bridge 1

between the Jine conductors a and b, Whleh
are adapted for connection with telephones
tand T, the former being shown upon the

]100k-sw1teh s, so that the bmneh through the 80

sald telephones is normally open.

J J? are branch terminal-plug sockets or
;;eeks upon the switchboard-sections.
A is a relay, whose coils 3 and 4 are inthe

'budﬂ'e 5 between the conductors ¢ and b, the 8s

ﬂ'enela,tor B? being interposed between the
scud coils. - The 1e1a,y armature 1w controis
the combined signal and test circuit 7, from

‘which branches 10 extend to the test-rings 11.
‘One end or side of the circuit is Dmunded ofe

through the resistance c¢. The 0pp051te end’
or e1de selmlly includes the line lamp-signal
)

The operemr scord-circuits are induectively
united by the repeating-coil I, the windings 95
d and sleeve ¢ of the
The windings

are of suﬂmlent resistance to prevent the op-.
eration of the relay when the cord-plug is 1n |
a spring-jack and the substation-circuit 1s 100
open at its hook-switch. | _
Thereis a disconnecting lam p-si ignalin eeeh
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plug-cireuit, which is ineluded in a branch
conductor f, connecting a metal ring 7 on

each plug with the signal and test circuit
conductor at point 13. |

The operator’s apparatus is the same as
usual, and only the receiving-telephone #? in
circuit with the condenser « and grounded at
the center of its coil through a resistance 17
18 shown.

In the operation of the invention, when the
telephone ¢ is removed from its hook-switch
and the circuitis closed,the current of the gen-
erator BB* energizes the relay A, and its arma-
ture closes the normally open signal-circuit
7, permitting current from battery C to flow
therein and to light the lamp m.

When the answering-plug P is inserted in
the socket of jack J, its tip makes contact
with the upper spring thereof and its sleeve
with the lower spring. Atthe same timethe
ring r engages the test-contact piece 11, mak-
mg a circuit from ground G, resistance e,
branch 10, by wires fand 7 and 12, battery
C to ground G? thereby placing the discon-
necting lamp-signal in parallel with the line
lamp-signal, and as the current from the bat-
tery C is substantially constant, owing to the
presence of resistance ¢, the two lamps shunt
each other, and the line lamp-signal is ex-
tinguished. Thereis, however, sufficient cur-

rent through the relay A to hold the arma-

ture w attracted.

1'he test is made in the usual way by touch-
ing the test-contact 11 of the ecircuit wanted
with the tip of the calling-plug P2 If theline
18 busy, there will be a circuit from ground G2,
wire 16, telephone #, tip d of plug P2 ring 11,
branch 10, wires 7 and 12, battery C to ground
G4, and the usual click will be heard in the
telephone 7° due to the charging of the con-
denser « by the battery. If the line is not
busy, no circuit is formed and the plug is in-
serted in the socket of the line.

When the telephone at each substation is
returned to its hook-switch, the circuit is
thereby opened and the armature w falls back,
opening the signal-circuit, whereupon the
whole current from battery C passes through
the circuit previously described and lights the
disconnecting lamp-signal ¢, and upon the
withdrawal of the plugs P the lamps are ex-
tinguished.

Kig. 2 illustrates two substation-circuits
looped together for conversation. Each cir-
cuit is represented by a Dbattery B? B2 in a
bridge between the circuit-conductors, which
may be the same, or a separate battery with
the relay impedance-coils 3 and 4 on each side
thereof, and each circuit repeating into the
other by means of the repeating-coilI. Wires
5050 and 60 60 from the poles of the batteries
indicate that these batteries are common to
other circuits.

By the use of separate generators in each
substation - circuit conversation -circuits of

varying resistances can be better served and |

the use of a condenser in the cord-cireuit,
which heretofore has been requisite, is avoid-
ed, and by means of the relay A, operated
by the said generator; the operation of the
line and disconnecting lamp-signals are dis-
tinctly individualized, so that the signals in
one circuib are not disturbed by the manipu-
lations taking place in other circuits.
ITaving now fully described my invention,
I claim— |
1. The combination with a telephone-cir-
cuit, of a generator and a relay in a perma-
nent bridge between the circuit-conductors,
the generator being interposed between the
colls of the relay; and a local circuitincluding
a battery, a line lamp-signal controlled by the
relay, and means forshunting the signal when
connection is made with the line, as set forth.
2. Thecombination with a telephone-cireuit
provided with means at the substation for
closing the circuit, of a generator and relay
in a permanent bridge between the circuit-
conductors,the generator being interposed be-
tween the coils of the relay; and a local cir-
cult including a battery, and a line lamp-sig-
nal controlled by the relay, and means for
shunting and extinguishing the signal when
connection 1s made with the line as set forth.
3. Thecombination with a telephone-circuit
provided with means at the substation for
closing the circuit, of a generator and a relay
in a permanent bridge between the circuit-
conductors the generator being interposed be-
tween the coils of the relay; a normally open
local circuit grounded at both ends adapted
to be closed by the relay; test-contacts in open-
terminal spring-jacks and branches from the
contacts to the local circuit; whereby when
the circuitis closed at the substation the elec-
trical condition of the test-contacts ischanged
as set forth. |
4. The combination with a telephone-circuit
provided with means at the substation for
closing the circuit; of a generator and a relay
in & permanent bridge between the circuit-
conductors,the generator beinginterposed be-
tween the coils of the relay; a normally open
local eircuif including a resistance, a battery,
and a line Jamp-signal controlled by the re-
lay; test-contacts in- open-terminal spring-
Jacks having branch connections to the local
circuit; and a plug provided with a contact-
ring connected to a disconnecting lamp-sig-
nal and to theloeal circuit; whereby when the
plugisinserted in a jack the line lamp-signal
18 extinguished, and the electrical condition
of the test-contacts is changed, as set forth.
0. The combination of two telephone-cir-
cults looped together for conversation by
plugs and cords which are inductively united
by the two windings of a repeating-coil; each
circuit havingin a permanentbridge between
1ts conductors a generator and a relay whose
helices serve as impedances; a local circuit
closed by the said relay; and a shunted dis-
connecting lamp-signal in each plug-cireuit;
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i whereby upon the opening of either circunit at |
g its substation the d1seonneet11]ﬂ' hmp-sw ual
| will be lighted, as set forth.

g 6. The combluatlon with a Substatlon tele-
1 ¢ phone-circuit and a circuit-changer located

~at the substation, and a battery and relay
responsive to said cumut--chanﬂer bridged at
the central station between the 01101111; con-

} ductors; of alocalsignaling-circuitatthe cen-
tral statlon having two br anches one contain- |
- 1ng the call--swna,l and leading through con-
| _ta,cts controlled by the said relay, and the

~other containing the disconnecting -signal,

B and leading throu oh SW1tch-p111ﬂ* and soclz:et

contacts; wheleby When both branches are

1&ted, substantially as specified.

In testimony whereof I have signed my

name to this speci

ication, in the presence of

Wltnesses |
- Gro. WILLIS PIERCE
- JOSEPH A. GATELY

15

closed, the disconnecting-signal may be set
when in response to the substatmn cirenit-
changer. the relay branch contacts are sespa,-. |

20 |

two subscmbmﬂ' Wltnesses this 7th day of -
Mareh 1896. . .

JOHN S. STONE.




	Drawings
	Front Page
	Specification
	Claims

