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1o oll whom it may concermn:

Be it known that I, GEORGE BONENBER-
GER, a citizen of the United States, residing
at Evansville, in the county of Vanderburg
and State of Indiana, have invented certain
new and useful Improvements in Mine Trap-
Doors; and I do declare the following to be
a full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and
use the same, reference being had to the ac-
companying dlawmos and to the figures of
reference marked thel eon, which form a part
of this specification.

My invention relates to new and useful im-
provements in mine trap-doors, and more par-
ticularly to one that is automzmcally opened
on the approach of a car through the entry
of a mine in either direection, the car causing
the door to open just before it reaches the
door and causingitto close afterit has passed
through the same.

A furthe1 objectis to prov ide a door whose
operating mechanism will be as simple as
possible and entirely above ground, and also
lie very near the track.

In the drawings, Figure 1is a pelspectwe
view of my improved tlap -door and its oper-
ating mechamsm, the door being closed.
Fig. Z is a similar view of the door and its op-
ela‘omo mechanism on one side, the door be-
ing opened Fig. 8is an enlarged plan view
of the door and 1ts operating mechanlsm on
one side, the door being closed. Fig. 4 isan
enlarged detail plan view of one of the mov-
ing bms or trips, and also the ends of its con-
nections. Fig. 5 is a detail sectional view of
the spring devme for closing the door after
a car has passed

In detail, 1isa framework supported across
a txaek in the entry of a mine.

2 are double doors which are mnoed to the
framework 1 and close across the track at
angles to each other, 3 being the rails.

£is a vertical rod or shaft near the frane-
work 1, its lower end being set in a suitable
bearan-bloek 5 and its upper end being car-
ried in a bracket 6, secured to such flame-
work.

7 is an arm or lever secmed to the shaft 4,
and its outer end is pivoted to a link 8, Wthh

(o model.)

is in turn pivoted to a bracket 9 on one of
the doors.

10 is an arm secured to the top of one of
the doors, and 11is a link, one of whose ends
is pivoted to the end of the arm 10 and its

other pivoted to the top of the other door, so
that both doors will open and close simulta-
neously.

12 ave crank-arms secured to the shaft 4 near
its lower end, the cranks being shown in the
drawings as formed in one piece.

To eaeh crank-arm is pivoted an operating-
rod 13, these extending alongside of the track
to a suitable point on “each side of the door,
where each is pivoted to an outer extended
arm of a trip or moving bar 16. Each of
these tripsis in the form of a bell-crank le-

ver and is pivoted either to the track-flange

or to a cross-tie on the inside of the rail, the
short arm of each of the moving bars pass-
ing under or through the rail, as may be de-

_sired.

The longer arms of the trips 16 lie nor-
mally parallel with and close to the rail and
have their long ends slightly bent or curved,
so as to allow the ready entrance of the
flanges of the car-wheels between the mov-
ing bar and the rail as the wheels pass over
the rail.

17 is a bar pivotally connecting the two
trips, and it also lies close to the rzul and,
where very long, is connected at sultable
points with the operating-rods by levers 14,

so that no matter at what point on the rails
the car or cars are so long as the wheels bear
against the trips 16 or the bar 17 the doors
will be held open.

I have shown two means for closing the
doors and bringing all the parts back to thelr

55

6o

65

70

75

8o

85

go

normal posmon aftel a car has passed through -

the door. The first is the weight 18, carried
by a cord which passes over the pulleys 19,
which weight may be placed at any sultable
point, so long as the cords be connected to one
of the crank-arms 12.

The second means of closing the dooris by
the spring device shown in Fig. 5, which con-
sists of a rod 20, connected at one end to one
of the cranks 12 and its other end working
in a barrel 21, pivoted to one of the cross-ties.

The rod has a stop 22 on its end and a spring
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23 coiled around said rod, the forward end
of the spring bearing against the screw-plug
24, which closes the end of the barrel.
Having mentioned the several parts of my
improved device in detail, I will now deseribe

its operation, which is as follows: Upon the

approach of a car or cars from either direc-
tion the flange of the first car-wheel on the
rail adjacent to the operating mechanism will
slip in between the turned end of the trip or
moving bar on that side of the door and the
rail and turn the moving bar on its pivot.
This will, through the connecting-bar 17, op-
erate the moving bar on the other side of the
doorin asimilar mannerand will also,through
the rods 15, which are connected to the arms
of the moving bars and to the cranks 12, turn
the vertical shaft 4, and by it, through its
connections with the doors, will open the
same. These will remain open while the car
or cars are passing through the doors and
until the last wheel has left the moving bar
on the opposite side thereof, when the weight
or spring (either of which may be used) will
operate to close the doors and cause the sev-
eral parts of the mechanism to resume their
normal positions.

It will be seen from the foregoing that the
operation of my device is positive and the
doors cannot close while any cars are on the
rails nearer the doors than the ends of the
moving bars. The operating parts are all
aboveground and therefore not subject to the
effects of water in the mine. They are few

in number and not likely to get out of order,

and if they should are so simple as to be read-

ily repaired by an ordinary workman.
Having fully described my invention, what

I elaim as new, and desire to secure by Letters
Patent of the United States, is—

1. The combination with a mine trap-door,
of two pivoted trips connected by a moving
bar lying close to one of the rails and moved
away therefrom when either trip is operated;
and connections between the trips and the
door for opening the same, substantially as
set forth. :

2. The combination with a mine trap-door,
of pivoted trips connected by a moving bar
lying closeto one of the rails, and moved away
therefrom when either trip is operated, short
arms formed on the trips and on the moving
bar, connections between such arms and the
door for opening the same, and means for
closing such door after the cars have passed
through the same, substantially as set forth.

3. In a mine trap-door, the combination
with a mine trap-door closing across a track,
a vertical shaft connected with the door for
opening and closing the same, such shaft pro-
vided with cranks near its lower end, two
pivoted trips connected bya moving bar lying
close to one of the rails, and moved away
therefrom when either trip is operated, rods
connecting the cranks of the operating-shaft
with short arms formed on the pivoted trips
and a weight or similar device connected to
one of the cranks for closing the door when
the moving bars are released, substantially as
set forth.

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

GEORGE BONENBERGER.

Witnesses:

HARVEY B. DAVIDSON,
WILLIAM SCHLANGE.
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