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To all whom it MY CORCErn: '
Be it known that we, GEORGE J. HERTH and

GEORGE BONENBERGER, citizens of the United.

States, residing at Evansville, in the county.

- of Vanderburg and State of Indiana, have in-
vented certain new and useful Improvements-

in Mine Trap-Doors; and we do declare the
following to'bea full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains
to make and use the same, reference being
had to theaccompanying drawings, and to the
figures of reference marked thereon, which
form a part of this specification. .

Our invention relates to new and useful im-
provements in mine trap-doors and to one
adapted to control or cutoff air currents from
the different entries or rooms, and is auto-
matic in operation, being opened by a car
passing through the entry on a track from
either direction and is also automatically
closed after the passage of such car through
the trap door.

Referring to the drawings, Figure1 is a per-
spective view of our improved trap door and
the mechanism for operating the same, the
door being closed; Fig. 2, a similar view, one
end of theoperating mechanism being broken
away and the dooropened. ~Fig. 3 isan outer
end view of thetripping mechanism, its move-
ment being shown in dotted lines. Fig. 4 is
a top plan view of the same. Fig. 5 is a per-
spective view of our trap door, showing a trip
of a different form.

In detail, 1 represents a framework which
is supported across the track in an entry of
a mine the inner end 2 extending into a re-
cess cut in the wall of the entry for its recep-
tion, this recess being large enough to allow
the door 3 to be pushed back into it when
opened. The door 3 has hangers on its top
in which are carried wheels, these running
on a horizontal track 4 on the upper cross
piece of the framework 1. :

5 is a shaft or rod having bearings in boxes
6 secured to the cross ties 7 of the track 8,
and outside of and parallel with such track,
the shaft extending under the door and to
any desired distance on each side, and to this
shaft on one side of the door is rigidly se-
cured an operating lever or arm 9, its lower
end being bolted or otherwise fastened be-

tween the bent ends of the sections of shaft
5, the upper end having pivoted to it the link
10 which is in turn pivoted to the door near
its top. The outer boxing 6 ateach extreme
end of the shaft 5 is secured to the frame 11
set in the ground between two cross ties and
below the rails, there being rigidly secanred
to the shaft 5 nearthis pointacrank 12 which
extends outward and is pivoted at its end to
a link 13 whose upper end is pivoted to.an
arm of a bell crank lever 14 which is pivoted
to a bracket or base 15 secured to the frame
11, the lower arms of such lever being in the
form of a stirrup 16. )

17 is a horizontal shaft or rod mounted in
boxes 18 secured to the frame 11 and extends
nearly across the track, an arm 19 being rig-
idly attached to the end between the rails
and a wheel 20 being mounted in the end of
such arm. The outer end of the shaft 17 ex-
tends underthebracket15 and has a weighted
arm 21 rigidly secured to i, this arm lying
just within the stirrup 16 formed on the lower
arm of the bell crank lever 14 and a pin or
projection 22 on the side of the weighted arm
extending into such stirrup such pin having
a flanged wheel 36 thereon.  The stirrup 16,
weighted arm 21 and erank 12 all work in an
inclosing box set in the ground at one side of
the track, the form of this box being shown
in dotted lines in Figs. 8 and 4.

The operation of our deviee is as follows:
The door. being closed and the parts in the
position shown in Figs. 1 and 3, upon a ear
coming toward the door on the track 8 the
bottom of the car will come in contact with
the wheel 20 on thearm 19 moving such arm
toward the door and its end nearly to the
ground. This movement of the arm will turn
the shaft 17 and- the weighted arm 21; and,
wheel 36 mounted on the pin 22 on the side
of such arm 21 bearing against the side of the
stirrup 16 asshown inFig. 3. The bell crank
lever 14 will be turned on its pivot and
through the link 13 will depress the crank 12
and thus turn the shaftor rod 5 which will in
tarn operate through the lever 9 and link 10
to open the door 3 as shown in Fig. 2. As
soon as the car or cars have passed over the
wheel and arm 20 and 19 and ceased to bear
on the former, the weighted arm 21 will
through gravity act to lift the arm 19 ‘and
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wheel 20 to their original height as shown in
dotted lines only pointing toward the trap-
door instead of outward and the wheel 36 on
the side of the weighted arm bearing against
the inner side of the stirrup 16. When the
tripping mechanism on one side of the door
is operated and the door opened the mechan-
ism on the opposite side will be simultane-
ously operated so thatafter the car has passed
through the door the arm and wheel 19 and
20 on that side will be pointing toward it and
so when the car comes in contact with the
wheel the tripping mechanism will be oper-

ated precisely as before stated, only in an op- -

posite direction, thus closing the door behind
the car.,

In the modification shown in Fig. 5 the:
parts of the mechanism are all the same ex-:
cept that the link 13 is not pivoted to the bell

crank lever 14, but instead a slot 23 is formed |
in the upper end of the link through which a
pin in the end of the upper arm of the bell :
crank lever passes allowing a movement of ;

such lever independent of the crank. In ad-

i

dition the modified form has a rod 24 con-

necting the arm 19 with an arm 25 both be- |

ing at the same angle and the latter rigidly '

mounted on a shaft 26 near the door a piv-
oted. supporting arm 27 being provided also
at the center of the rod. The shaft 26 is
mounted in brackets secured to a cross tie

and tothe end of the shaft outside of the rails .

is rigidly attached an arm 28 to the end -of
which is secured a wire ecord 29 passing over
a pulley 30 on a cross piece 31 secured to the
main frame 1, a weight 32 being secured to
the end of the cord 29, for the purpose of as-
sisting the lifting of the arms 19. A chain or
eord 33 is also secured to the door 3 and after
passing overa pulley has a weight 34 attached
to it, this serving to close the door in the modi-
fied form.

The modified device shown in Fig. 5 oper-
ates substantially like the first, the car or cars
riding over the wheel 20 forcing itinward and
downward together with the rod 24 the turn-
ing of the shaft 17 operating the bell crank
lever and through it the shaft 5and thus open-
ing the door. The car or cars will continue
to bear on the rod 24 until the front end has
passed through the open door and riding on
top of the other rod 24 will hold it down after
the car has left the first one and is entirely
through the door, thus holding the door open
until the car or cars have entirely passed
through, and out of contact with the rod 24,
when the weights 32 will aid in lifting the
armg 19, and through the shaft 17 and bell
crank lever on each side of the gate lift the
arm 14 from the bottom of the slotin the link
13 when the weight 34 will operate to close
thedoor. Theadvantageof thisarrangement
isthat the tripping mechanisms can be placed
very close to the door while in the first they
must be at least, as far away as the longest
train which will pass through it. Another
point of advantage is that the gate by this ar-

513,576

rangement can -never be left open when min-
ers pass through, the weight always operat-
ing to close it. At the sametime when the
gate is opened by hand the tripping mechan-
ism is not operated at all, the slotin thelink
13 allowing this. .

Ourimproved gateissimplein construction,
not likely to get out of order and is perfect
in operation. Being direct and positive in
action, it can always berelied on to open and
close. o

Having fully deseribed our invention, what
we desire to secure by Letters Patent is—

1. In a trip for mine trap doors, an arm
mounted on a shaft on each side of the door
in the path of passing cars, a weighted arm
on the outer end of each of such shafts, and
abellerank lever engaging with each weighted
arm, and also with mechanism for opening
and shutting the door, substantially as set
forth.

2. In a trip for mine trap deors,a wheel car-
rying arm mounted on a shaft on each side of
thedoorin the path of passing cars,a weighted
arm on the outer end.of each of such.shafts

‘havingaprojection thereon, and a bell -erank

lever having a stirrup engaging with the pro-
jections on each weighted arm,said lever en-
gaging also with mechanism for opening.and
shutting the door, substantially as set forth.

3. In-combination with a mine trap door, a
lever connected thereto and mounted on a
shaft belows a crank mounted on such :shaft
on each side of the door, a bell crank lever
connected witheach of such cranks, a stirrup
formed on each bell crank lever, a trip arm
mounted on a shaft on each side of the:door
in the path of the cars,and arms on the outer
ends of such shafts, one of such arms engag-
ing with the stirrup of each bell crank lever,
substantially -as set forth, »

4. In -combination with a mine trap door, a
lever connected thereto and mounted on a
shaft below, a erank mounted on such shaft
on each side of the door, a bell crank lever
connected with each of such ecranks by a link,
a stirrup formed on each bell crank lever, a
trip arm mounted on a shaft on each side of
the door in the path of the -cars, weighted
arms on the outer ends of such shaftsand a
roller pivoted to -each of such weighted arms,
one of such rollers engaging with the stirrup
of each bell crank lever, substantially as set
forth.

5. In a trip for mine trap doors, a trip arm
mounted on a shaft on each side of the door
at a distance therefrom and in the path of
passing cars, a similar trip- arm mounted on a
shaft on each side of the doorand in proxim-
ity thereto, a rod connecting the ends.of the
two trips on each side of the door and means
for holding the trips and their rods raised, a
bell erank lever suitably connected with each
of the outer trip arms, a link having apin and
slot connection with each of the bell ecrankle-
vers and also connected by suitable mechan-
ism with the door,and means for shutting the
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door after a car has passed through it, sub-
stantially as set forth. ‘

6. In a trip for mine trap doors, a trip arm
mounted on a shaft on each side of the door
at a distance therefrom and in the path of
passing cars, a similar trip arm mounted on a
shaft on each side of the door and in proxim-
ity thereto, a rod connecting the ends of the
two trip arms on each side of the door to-
gether and means for holding them up, a
weighted arm mounted on the outer end of
each of the outer trip shafts, mechanism con-
necting such shafts with the door for opening
it and suitable means connected with the door
for closing i, substantially as set forth.

7. In a trip for mine trap doors, a trip arm
mounted on a shaft on each side of the door
at a distance therefrom and in line with pass-

ing cars, a similar trip arm mounted on a
shaft on each side of such door and in prox-
imity thereto, a rod connecting the two on
each side of the door, together, weights suit-
ably connected to such arms and rods nor-
mally holding themin araised position, mech-
anism connecting the outer trip shafts with
the door for opening it, and a weight suitably
connected with the door for closing it, sub-
stantially as set forth.

Intestimony whereof we affix oursignatures
in presence of two witnesses.

GEORGE J. HERTH.
GEO. BONENBERGER.

Witnesses:
CHARLES L. ROBERTS,
EMIL 'W. SAUPER.
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