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To all wihoem it may conceri:

Be it known that I, WALTER E. FOSTER, a
citizen of the United States, residing at Car-
negie, in the county of Allegheny and State of
Pennsylvania, haveinvented certain new and
useful Tmprovements in Klectrie-Bell Mech-
anism, of which the following is a specifica-
tion.

This invention comprises a solenoid of pe-
culiar construetion, a gong operated by the
core of the solenoid, and an electrie switch,
also operated by said core.

The invention will be deseribed in detail,
reference being had to the accompanying
drawings, in which—

Figure 1is a front view of the apparatus,
the solenoid-coil being shown in section; and
Fig. 2 is a side view of the spring for sustain-
ing the hammer normally out of contact with
the gong.

Referring to the drawings, 1 indicates a
gong or bell, of any suitable construetion, and
2 the hammer with which the bell is struck.
The hammer 2 is arranged upon the lower end
of a reciprocating solenoid-core 3, which is
vertically arranged within a coil 4. The coil
4 has its outer and inner walls and its ends
surrounded by a layer of iron 5, which is
formed by outer and inner tubes and suitable
disks. The magnetic circuit formed by the
covering & is complete, with the exception of
a gap 6 at the upper end of the innertube 7.
This gap in the iron may be an air-gap or it
may be filled with non-magnetic material. I
prefer to use a ring or tube of brass forming
a continuation of the tube 7 and upon which
the coil may be wound. Any non-magnetic
material may be used for this purpose. The
core 3 is of such length that its upper end
normally stands near the lower end of the
magnetic gap 6. When current is passed
through the eoil, the core is raised until it
bridges the magnetic gap, and when the cir-
cuit is broken the core drops and the hammer
rings the bell or gong.

I have found a solenoid constructed as
above described to be very efficient, operat-
ing with a minimum amount of current.

I have illustrated in diagram a battery 8
and a circuit 9 for operating the solenoid.
The cireuit 9 includes a switch comprising a

contact-plate 10 and a lever 11, which is piv-
oted at 12. The lever has a forked end 13,
the tines of the fork being somewhat widely
separated. Detween thetines of the fork isa
pin 14, which is attached to a stem 15, ex-
tending upwardly from the core 3. The pin
14 is guided in a guideway in a plate 16. It
is necessary that the hammer after striking
the gong should be immediately raised there-
from and held out of contact therewith to per-
mit the gong to vibrate freely. To accom-
plish'this, I place a suitable spring 17 in the
pathof apin 18, which, asshown, is connected
to the stem 15.

My improved gong is especially designed
for use as analarm for raillway-crossings; but
it may be used for any other purposes requir-
ing an efficient and reliable sounding dovice.
The solenoid having a magnetic gap arranged
as described may also be used for other pur-
poses. For railway purposes the circuit will
be closed antomatically upon the approach of
a train; but for the purpose of illustration I
have simply shown a hand-switech 19 in the
cirenit 9.

The operation is as follows: TWhen the cir-
cuit 9 is closed, the core 3 is immediately
drawn up, and as it reaches its upper posi-
tion it throws the lever 11 out of contact with
the plate 10. This breaks the circuit, and
the core and hammer fall by their own weight
upon the bell, Infallingthelever1lisagain
thrown into contact with the plate 10, and the
cirenit passes through the solenoid, immedi-
ately raising the hammer for the succeeding
stroke. Dy using the wide fork 13 the switeh-
lever is given a very small movement and the
core is free to fall through a considerable dis-
tance and acquire a considerable velocity be-
fore it engages the lever. Furthermore, the
current is permitted to pass through the coil
during the entire upstroke of the hammer, as
the switeh is not thrown until the hammer
reaches the upper limit of its stroke.

I have found that an electric gong con-
structed as above described will ring asIoudly
with a weak current as with a strong current,
the only difference being that with a strong
current the strokes will be struck more rap-
idly. Ineithercasethehammerwill be raised
to its full extent until the switch is opened,
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and the stroke will be delivered by the force
of gravity, which is always uniform.

I am aware that prior to my invention it
has been proposed to employ a solenoid for
the purpose of moving a bell-hammer in a di-
rection away from the surface to be struck,
the hammer being foreced in the opposite di-
rection against such striking - surface by
means of a spring which was compresssd by
the withdrawal of the hammer under the in-
fluence of the current passing through the
solenoid, and I do not wish to be understood
as intending to include such a construction
in my claims. With bell-ringing apparatus
of this class, in which the force of the blow
depends upon the amount of compression of
the spring, it will be seen that variations in
the strength of the current will necessarily
cause a variation in the strength or volume
of the sound—that is, as the current becomes
weaker the solenoid-core will not be with-
drawn as far as by a current of maximuom
strength, and therefore the spring by which
the hammer is impelled against the bell will
not be fully compressed, and as the foree of
the blow delivered by the hammer must de-
pend upon the extent to which the spring is
compressed it will be seen that, as stated
above, variations in the current will cause
variations in the volume of the tone. Bymy
construction, however, the stroke or blow de-
livered by the hammer against the bell is al-
ways uniform regardless of the strength of
the eurrent by which the solenoid is actuated.
This, as will be apparent, is of the utmost im-
portance in alarm-bells for use at railway-
crossings and similar places. By my con-

straction the alarm no matter how the cur-
rent may vary in strength will be always
audibleata certain distance from its location,
whereas with devices of the class heretofore
proposed, and which are above referred to, em-
ploying springs for impelling the bell-ham-
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mers, it will be impossible to hear the alarm
at as great a distance from the place of its
location when the current is weakened as
when the current is of maximum strength.

Having described my invention, what I
claim, and desire to secure by Letters Patent,
is—

1. In an electric-bell mechanism, the com-
bination of a gong, a solenoid adjacent to the
gong, a hammer adapted to be moved away
from the gong by the solenoid and to fall, by
gravity, against the gong, means supplemen-
tal to the solenoid for moving the hammer
out of contact with the gong after each stroke,
an electrie circuit ineluding the solenoid, and
a switch in said cireuit operated by the ham-
mer.

9. In an electric-bell mechanism, the com-
bination of a gong, a solenoid, a gravity-ham-
mer adapted to be moved away from the gong
by the solenoid, a spring-arm engaging with
the hammer to lift it slightly from contact
with the gong after each stroke, an electric
circuit including the solenoid, and a switch
in said circuit operated by the hammer.

3. In an electric-bell mechanism, the com-
bination of a gong, a hammer adapted to fall
by gravity against the gong, a solenoid for
moving the hammer away from the gong, a
spring-arm having one end secured to a sta-
tionary support between the gong and solen-
oid and having its free end extending into
the path of astud on the hammer-stem, where-
by the hammer will be lifted from, and nor-
mally held out of contact with the gong, an
electric cireuit including the solenoid, and a
switeh in said eircuit.

In testimony whereof I affix my signature
in presence of two witnesses.

WALTER E. FOSTER.

Witnesses:

L. C. HARTLEY,
R. L. SEARS.
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