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o all whoii 1t may concern:

Be it known that I, BARRY SEARLE, a citi-
zen of the United States of America,and a resi-
dent of Montrose, county of Susquehanna,
State of Pennsylvania, have invented certain
new and useful Improvements in Electric
Mine-Bells, of which the following is a speci-
fication. ,

My invention relates to electrically-oper-
ated bells or alarms and other indicating ap-
paratus designed to be employed in mines
where explosive gases are apt to be ignited
by the sparking of the contacts and switches
of the apparatus if the same are exposed and
also where moisture or corrosive gases are

cess to them while the same are in operation.

The preferred form of apparatus, with va-
rious modifications, is disclosed in the accom-
panying three sheets of drawings, in which—-

Irigure1is a partial verticalsection through
the bell and casing, the cover of the casing
being removed to show the interior thereof.
Fig. 2 is a horizontal section on line 2 2 of
Fig.1. Fig. 3is a side elevation with the top
of the bell broken away. Fig. 4 is a detail
view of one of the serew-plugs through which
the leading-in wires pass. Fig. 5 is a modi-
fication showing a cheaperform of apparatus.

Throughout the drawings like reference-
figures refer to like parts. .

The operative parts of the automatic mag-
neto make-and-break apparatus are inclosed
in a casing 1, and preferably the circuit-clos-
ing device is also inclosed in said casing,
though it might be placed in a separate com-
partment. The bell 2 is mounted on top of
this casing on a post 2* and has a projection
adapted to be struck by the hammer 3, as
showii in TFig. 1. The hammeris mounted on
a vertical shaft 4, which passes down into the
casing 1 and which is hermetically sealed into
said casing by means of the annular mercury-
cup 5, containing an amount of mercury 6,
into which the annular cap 7 is immersed,
said cap 7 being fixed on the shaft 4. The
cap 7 has an external annular skirt 7°, which
overhangs the mercury-cup and prevents dirt
from falling into the same.

‘Within the easing 1 is any suitable form of
electricimagnet 8, having core-pieces 9, bev-
eled at the end, ag shown in Fig. 2. Thear-

Serial No. 726,465, (No model.)

mature 10, inthe shape of a plate swiveled on
the shaft 4, is placed opposite the ends of the
pole-pieces 9 in position to be attracted there-
to. Thisarmature is held away from contact
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with the pole-pieces normally by the spring

11,whichisadjustable by meansof the thumb-
serew 11°, In thisnormal position thespring

projection or contact-piece 12, mounted on
the armature, bears upon the contact-screw

13,whichiselectrically connected with the con-
dueting-strip 14 by means of the metallic post
13%, in which it is mounted, or by other suit-
able electrical connection. Thisstrip14,with
thespring-strip 15,formsa cirecuit-breaker;the
electrical connections from said sfrip 15 be-
ing through the wire 15*, which passes out
through the hollow screw-plug 16 and air-
tight seal formed by the compression of the
packing 19 in the conical recess at the bottom
of the threaded cup 16* at the base of the
screw-plug 16, as shown more clearly in Fig.
4, the connections in IFigs. 1 and 2 being in-
dicated diagrammatically only.

17 and 18 are circular hollow screw-plugs
mounted in threaded cups 17* and 18* for
other leading-in wires.

The electrical circuit, ag shown, is through
the wire coming in through the plug 16,
through the spring-piece 15 when the latter
is pressed down upon the strip 14, through
said strip 14, post 18%, contact-screw 13,spring
projection 12, wire 12* to one extremity of the
magnet-coil, through said magnet-coils and
out by the wire 17°, through the plug 17 back
to the battery or other source of power. 'The
spring-strip 15 is normally lifted out of con-
tact with the conducting-strip 14, as shown
in Figs. 2 and 3. It can be pressed downinto
contact at the will of the operator by means
of the lever 20, mounted on theshaft 21,which
shaft 21 projects out through the casing
through the stuffing-box22. The spiralspring
23 tends normally to turn said shaft 21 in such
direction as to lift the lever 20 off of the
spring-contact 15, the position of said lever
20 being determined by the projection 25 on
the shaft 21 coming against the stop 24.  The
shaft 21 has a crank-arm 26 on its outer end,
provided with an eye, to which a pull-cord
can be attached.

The contents of the case 1 are inclosed by
means of the top plate 27, serewed down upon
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the gasket 28, of rubber or other suitable ma-
terial. The second leading-in wire through
the hollow plug 18 is connected directly to the
contact-strip 14, so that the circuit-closer may
be employed to operate other eircuits than
that of the particular magneto apparatus in-
closed in the same casing.

In the modified and somewhat-cheaper con-
struction shown in Fig. 5 the bell 2 is dropped
down, so as to cover the upper portion of the
incasing frame, and in place of the rotating
shafts for operating the bell-hammer and the
contact-breaker other formsof swinging, mov-
able, or vibrating members are employed in
the shape of a pair of levers 42 and 31. The
hammer-lever 42 is pivoted at 29 and has the
armature 10 connected thereto, with an inter-
vening strip of insulation 43. The hammer 3
and portion of the lever extending to it from
the pivotal point 29 overbalance the arma-
ture 10, so that normally the parts are in the
position shown in Fig. 5. When the mmagnet
8 is energized, the pole-piece 9 attracts the
armature 10 and causes the hammer to strike

-the bell, freedom of movement being given

by the curved portion of the lever 42 passing
through the compartmeunt 30, which contains
merecury, oil, glycerin, or even water or other
fluid, which in conjunction with the central
partition 30* forms a gas-tight seal for this
movable member. A similarcup or compart-
ment 32 and downwardly-extending partition
32* form a similar gas-tight seal for the pull-

Jever 31, which lever is normally held up by

aspiral spring (indicated at 23) and has a pro-
jection 317, tipped with non-conducting mate-

rial, which operates the circuit-breaker 36,

mounted in the binding-post 37 and arranged
to make contact with the adjustable contact-
serew 35. 33 is a cup exterior of the casing
to catch any overflow from the compartment
32, The connections are through the wire 34
to the contact-screw 35, to spring contact-

. breaker 36, to binding-post 37, where the cur-
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rent divides, part going out through the wire
41 to other bells and the rest going through
the wire 38, energizing the coils of magnet 8,
through the wire 39, through contact-spring
12, contact-serew 13, and wire 40 back to the
battery or source of supply. Secrew-plugs 186,
17, and 18 may be provided, as before, for
these various wires, or they may be otherwise
carried through the wall of the casing with-
out affording openings for the passage of air
or gas.

The operation of my invention is evident
from the foregoing description. Normally
the circuit-closer 14 15 is open and the parts
of the magneto make-and-break apparatus
are in the position shown in Fig. 2. When
the operator pulls down on the crank-arm 26,
the spring-piece 15 is forced down by the le-
ver 20 into contact with the strip 14 and the
circuit is established through the magneto
apparatus, as above described. This ener-

gizes the magnet 8, and the latter attracts the
plate-armature 10 to the ends of the pole-
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pieces 9. This causes the hammer 3 to strike
the lug on the interior of the bell 2. The eir-
cuit being broken, however, by the lifting of
the spring 12 from the contact-screw 13, the
spring 11 immediately acts to force the arma-
tare back, so as to lift the hammer 3 from
contact with the projection on the bell and
also to reéstablish the electric connections, as
before. The magnet again becomes opera-
tive and the operationisrepeated, producing
a violent ringing of thebell in the well-known
manner. The pressing down of the spring 15
also establishes a derived circuit through the
leading-in wires passing through plugs 16 and
18, which second circuit can be used for other
work. ‘

It is evident that when the armature 10 is
vibrated and the shaft 4 rotated back and
forth to operate the bell the cap or flange 7
will rotate freely in the mercury 6 within the
annular cup 5 without permitting any gasto
enter the casing1. Inthesameway theshaft
21 rotates in the stuffing-box 22 without de-
stroying the air-tight seal. :

In operating the construction shown in Fig.
5 the lever or movable member 31 is pulled
down until the projection 31* forces the
spring contact-piece 36 against the contact-
screw 35. Thecurrent then being sent through
the circuits, as before described, the magnef
8 is energized and the armature 10 pulled
down. The contact is thus broken at the
contact-serew 13, and the weight of the ham-
mer 3 lifts the armature and pulls the ham-
mer away from the bell, thus reéstablishing
the circuit and feeding the action in the well-
known manner. The operation also closes
the circuit through wire 41, and other bells
in the branch circuit may also be operated.
The movable members 42 and 31 move freely
in the liquid in the chambers 30 and 532 with-
out admitting of passage of any gas to thein-
terior of the casing,

It isevident that various changes could be
made in the apparatus described without de-
parting from the spirit and scope of my in-
vention. Other formsof magneto make-and-
break apparatus might be substituted and
different forms of bell might be operated
thereby, the mercury-cup and cobperating
parts might be given different shapes from
those shown, other convenient forms of cir-
cuit-breaker might be substituted for those
shown, &e.; but all such modifications I con-
sider tobe still within the scope of my inven-
tion.

Having therefore described my invention,
what I claim as new, and desire to protect by
Letters Patent, is—

1. Thecombination with an automaticmag-
netic make-and-Dbreak mechanism, of a her-
metically-closed casing for said mechanism, a
movable member projecting through said cas-
ing and controlled by the magnreto make-and-
break mechanism, and a gas-tight liquid seal
through whieh said member passes, substan-
tially as described.
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2. The combination with anautomatic mag-
netic make-and-break mechanism, of a her-
metically-closed casing for said mechanism, a
shaft projecting through said casing, an an-
nular mercury-¢up surrounding theshaft,and
acap onthe shaft partlyimmersed in the mer-
cury, substantially as described.

3. Thecombination withanautomatic mag-
netic make-and-break mechanism, of a her-
metically-closed casing for said mechanism, a
movable member projecting through said cas-
ing and controlled by the magneto make-and-
break mechanism, and a gas-tight liquid seal
through which said member passes, together
with a hammer mounted on said member, and

. a bell against which said hammerstrikes, sub-
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stantially as desecribed.

4, Thecombination withan automatic mag-
netic make-and-break mechanism, of a her-
metically-closed casing for said mechanism,
and a circuit-closer also in said casing, to-
gether with a movable member for operating
said eircuit-closer projecting through the cas-
ing, and a gas-tight liquid seal for said mov-
ing member, substantially as described.

5. Thecombination with an automatic mag-
netic make-and-break mechanism, of a her-
metically-closed casing forsaid mechanism, a

_circuit-closer also in said casing, a movable

member for operating such circuit-closer pro-
jeeting through the casing, a gas-tight liquid
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seal for such moving member and a spring
normally holding such member in such posi-
tion as to open the circuit.

6. The combination withan automatic mag-
netic make-and-break mechanism, of a her-
metically-closed casing for said mechanism, a
cireuit-closer also in said casing, a movable
member for operating such circuit-closer pro-
jecting through the casing, a gas-tight liquid
seal for such moving member and a spring
normally holding such member in such posi-
tion as to openthecirenit together with means
for attaching a pull-cord to said movable
member.

7. The combination of an automatic mag-
netic make-and-break mechanism, a hermet-
ically - closed casing for said mechanism, a
movable member projecting through said cas-
ing and controlled by the magnetic make-and-
break mechanism, a gas-tight liquid seal
through which said member passes, a cireuit-
closer also in said casing, a movable member
for operating said circuit-ecloser projecting
through the casing, and a gas-tight liquid
seal for said eircuit-closer-operating member.

Signed by me at New York city, New York,
this 28th day of July, 1899. _

" BARRY SEARLIL.

Witnesses:

LiLiAN FOSTER,
W. H. PUMPHREY.
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