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To all whom it may concern : 1 ground-wire g, with suitable switches for mak- 50
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-~ adjusted, so that no two of said magnets re-

Be it known that I, CHARLES E. BUELL, &

‘citizen of the United Sta,tec;, residing at New,

Haven,in the county of New Haven and State

of 00nnecticut, have invented certain new and

useful Improvements in Telephone - Signals;

and I do hereby declare the following to be a-

full, clear, and exact description of the inven-

tion, such as will enable others skilled in the

art to which it appertains to make and use the

,Same, reference being hadtothe accompanying

drawing, and to the letters or figures of refer-
ence marked thereon, Whlch form a part of this
specification.

This invention relates to that class of indi-

vidual eall telephone-signal systems in which
the signal-controlling electro-magnets at the.

several stations in the same line are differently

20 quire the same definite amount Of'tonsion in

25

30 than that at the said station-will be held closed-

335

an electrical current to operate then.

- The invention constitutes an 1[1][)10\ ement
21 512,_

upon the subject of Letters Patent No. 2
granted to me November 11, 1879.

The object of this inv entlon 1S to provide a
i close the circuit, when the same operation 1s

novel and convenient arrangement of central-

station devices, by means of which, when a-
given station is called, the signal- ontrollmg_

magnets which are more delicately adjusted

and prevented temporarily from operating their

signals while the desired call is being given..|

It hasalso 1n view the enabling of a eheap and

simple class of open-circuit bells to be. ubed at
| | elalm as my invention the Errangement of an

the several stations.

The accompanying drawing 1s a dlaglam

illustrating the arrangement of devices at the

central station according to my invention, and .

- a subseriber’s line connected therewith and in-
40 cluding three stations.

The ouflying stations are designated by the
numerals1, 2, and 5, and each 18 provided with
a signal-bell, the magnet M of which has a dif-

- ferent adjustment from the corresponding mag-
45 netsofeach of the other stations, the more deli-

cately adjusted magnets being successively
more remote from the central station. Kach
line-station is also provided with the usual

receiving - telephone, T, transmitter TV, and | magnet at station 2 respond, I manipulate key

1ng the necessary connection for the purpose

of communication.

Atthe central station a w1re, w, leading from
the battery B, has inferposed in it at intervals
three remstan(,eq, R/ R* R3. A key, K/, is ar-
ranged to close clrcult through all these I'ESISt
ances over a wire, p?, which leads from the key-
anvil n to the metallic pivot of a metallic ar-

matare-lever, A’, which carries the armature of

an electro-magnet, A. A key, K?, closes cir-
cuit through the resistances R’ and R?, over a
wire, p’, leading to said armature-lever, and a
key, K?, closes circuit through only the resist-

~ance R’ over a wire, p, leading to saud arma-
The eircuit of theloecal battery B/,
which charges the magnet A, 1s connected to-
the armatuore-lever by a wire, ,-and with a.

ture-lever.

stop, ¢, by wire /. A spiral spring, a/, draws
the armature-lever against said stop to close
circuit, which results in the charging of the

magnet A and its attraction of its armatuare,

thus breaking the circuit, and the magnet be-
comes Immediately discharged, so that the
spring a’ again -acts on the armature-lever to

repeated, there bemg thus cansed a rapid vi-

bratory motlon of the armature-lever, which

alternately makes contact with the stops ¢ and
¢/. The latter of these stops is connected with
the line, which includes a galvanometer, G.
The key-stops or anvils may be connected
directly with the main line instead of through
the automatic circuit-breaker, and I do’ not

antomatic cwcmt-nreaka to be brought into
a main circuit by means of a key, as that is
old and well known.

The call-bell magnet. M at statlon 3 1S made

| operative by the manlpulatlon of the transmit-

ting-key K’, which makes and breaks the cir-
cuit through all three of the resistances, as be-
fore stated. The electro-magnets of stEtlons
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1 and 2, being too highly ad] usted——that 18, re-

quiring a greater force to move their-armatures
than the magnet at station 3—do not respond
to the force charging the circuit with all the
resistances included therein. To make the
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K2, which cuts off the resistance R3, and thus
increases the force charging the circuit suffi-
ciently to cause the magnet at station 2 to re-
spond, but not sufficiently to make operative
the magnet of station 1, which only respounds
to the manipulation of the key K3, which still
further adds to the force Lharglng the circult
by cutting ofi' both the resistances R? and IR
When either of the keys is depressed the
current flows from the battery B, over the key
and 1ts connecting-wire, to the vibratory arma-
ture-lever A/, the v1brat10n of which rapidly
makes and ble:«:usb the main-line circuit at the
stop €/, so that as long as any key is depressed
the station signal-magnet which it controls
will be rapidly charged and discharged, ring-
g its bell as long as the key is depressed at
the central station. When the Lkey IK°is de-
pressed there will be sufficient force of current
on the line to operate the Lell-magnets at all
stations, and when the key K? is depressed
there 1s force sufficient to operate the bells at
both stations 2 and 3, so that it is necessary
to provide means for preventing the ringing of
the bells of slight adjustment when only the
bell at a station where the magnethasa higher
adjustmentisdesiredtoberung. Thesemeans
are as follows: A wire, m, leads from a point
between the resistance RR? and R? to a spring,
{, arranged below the key K3, and immedi-
ately below this spring is arranged a stop, 7,
which 1s connected by a wire, s, with the line
aronnd the vibratory armature-lever. The
spring ! is so arranged that when the key K°
1s depressed an insulated stud, K4, projectiug
downward from the key, will force said spring
into contact with the stop » before the key
makes contact with its stop m* It will thus
be seen that when the key IK2 is depressed it
causes the battery-circuit first to be closed
through the resistance R’ IR® over the wire m,
spring {, stop », and wire s, a sufficient force
ot current being then upon the line to cause
the bell-magnets at stations 2 and 3 to attract
their armatures. Immediately, however, that
the key comes in contact with its stop #? the
battery-circuit is closed through the resistance
R/ over key IX% the stop 72, and wire p to the
vibratory armature-lever, and every time said
lever makes contact with the stop ¢ the bat-
tery-carrent will flow over said lever to the
line, avoiding the resistance R?*; but when the
armature-lever breaks contact at the stop e’
the current follows the completed cireuit over
resistance R*. In both cases the current has
force enough to cause the bell-teversatstations
2 and 3 to be attracted; but 1t is only when it
reaches the line over the key K7 and the arma-
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ture-lever, avoiding the resistance R?, that it

is strong enough to operate the bell at station
1. - As this route 1s broken by the vibration of
the lever, the bell-magnet at station 1 will be
only intermittently charged, and therefore its
bell-lever will be caused to vibrate and ring
the bell, being alternately moved by the at-
traction of the cores and force of the retract-
ilespring V. Themagnetsatthe other stations
hold theirarmaturesand bell-levers quietall the
time key I 1s depressed. When the key K?
is depressed it closes circuit first through all
the resistances over wire m/, spring I, stop +/,
and wire §' to line, causing the magnet at sta-
tion 3 to atiract 1ts armature and bell-lever,
and when the key strikes stop #/ the route is
opened for the current over wire p’ and the
armatare - lever A’, avoiding resistance R?
when the said lever closes, but passing through
sald resistance when it breaks the line-cirecuit;
1n the latter case only holding closed the mag-
net at statton 3, and in the former case operat-
ing the bell at station 2 intermittently.

Hmvmg now described my invention and
explained the operation thereof, what I ¢laim
18—

1. The combination, with a maineleetrice line,
of two or more electro-magnets of different
construction or different adjustment arranged
in satd lione, deviees for varying the resistance
of the circutt to correspond to the adjustment
of said magnets, respectively, circuit-closers
for closing the circuit through said resistance-

varying devices to correspond to the adjust-
ment of said magnets, as desired, and devices
operated by said circuit-closers {or ¢losing and
holding closed the magnets of more delicate
adjustment, while an operative current over
the line 18 caused to reach and actuate a mag-
net of higher adjustment.

2. The (,(nnbmatlou with a main telegmph
or telephone line havmg a series of outlying
stations provided, respectively, with bell-con-
trolling magnets of different adjustments, and
a central office provided with circnit-closers
for sending currents of variable tension over
said line, of devices operated by said circait-
closers for sending a current to a more deli-
cately adjasted magnetimmediatelyinadvance
of and retaining it upon the line while send-
ing a current to operate a magnet of higher
adjustment, substantially as (lescrlbed

In te%nnony whereof I affix my signature
In presence of two witnesses.

CHARLIES k. BUELL.

Witnesses:

GEORGE W. Coy,
W. B. HALE.
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