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MINE-CAR-OPERATED DOOR.

SPECIF1ICATION forming part of Letters Patent No. 719,577, dated Febi*ua,ry 3, 1903,

Application filed March 15,1902, Serial No, 98,401,

(No model,)

To all whom it ma 1/ CONCEPTL.

Be it known that we, ALONZO T. I‘LINT and
ISAAC WHITNEY, citizens of the United States,
residing at Oskaloosa, in the county of Ma-
haska and State of Iowa, have invented a new
and nseful Mine-Car-Operated Door, of which
the following is a specification.

The invention relates to improvements in
mine-doors.

The object of the pzesent invention 1s to
improve the construction of that class of

mine-doors for controlling the air which 18 |

forced through the shafts and drifts to expel

foul gases and keep the air pure and to pro-

vide a simple and comparatively inexpensive
one capable of being aatomatically opened
by a car in sufficient time to permit the draft-
animal to pass safely through it and adapted
toclose antomatically after the car has passed.

A further object of the invention is to pro-

vide a mine-car door of this character which

when subjected tothe pressureof airat either
side will be capable of equalizing the same,
whereby such air-pressure will not mtmfere
with the opening and closing of the door or
tend to force the door open.

The invention also has for its obJect to pro-
vide a door which should the operating mech-
anism become broken or otherwise ineffective

‘will permit the draft-animal to pass through

it, whereby the animal will be prevented from

being crushed between a car and the door.
The invention consists in the construction

and novel combination and arrangement of

parts hereinafter fully described, illastrated |

in the accompanying drawings, and pointed
out in the elaims hereto appended
In the drawings, Figure 1is a side elevation

of a mine-door consbrueted inaccordance with

this invention and shown partly open. Iig.
2 is a front elevation of the same, the rails
and the operating-bar being in section. Iig.
3 is a horizontal sectional view of one side of
the apparatus. Fig. 4 is a detail view illus-
trating the manner of fuleruming the levers
which support the reciprocating operating-
bar. Fig.5 is an elevation, partly in section,
of a mine-car door, illustrating a modification
of theinvention. Fig.6isaverticalsectional

view of the same, the door being closed in full
linesand partially openindotted lines.
is a similar view, the door being open.

Fig. 3

-

is a side elevation of a mine-car door, illus-

trating another form of the invention, the

door belncr closed. Fig. 9 is a similar view,
the door bemn‘ partly open., Fig.10is a side
elevation, the door being open. Iig. 11 1s 4
detail view of one of the clamps for detach-

| ably connecting the flexible portions of the

door.

Like numerals of reference designate corre-
sponding parts in all the figures of the draw-
ings.

1 and 2 designate upper and lower sections
of a door deswned for use in drifts of mines
for LOI]thHlIlﬂ‘ the air, and the upper section
is hinged at the top between a pair of posts

or uprwhts 3 by means of a transverse shaft

4, but any other means may be employed for
hmn*mfr the uppersection1to the posts or sup-
ports.. The shaft 4 is arranged in suitable
bearings at the tops of the posts or uprights 3
and has_rwldly connected to it arms §, which
are adapted to be swang upward to open the
upper section of the door and which are con-
nected by short links 6 with arms 7 of levers
8. The levers 8, which are fulcrumed be-
tween their ends onsupportingarmsor brack-
ets 9, carry the lower section 2 of the door,
and their arms 10 are provided with adjust-
able weights 11, adapted to be moved inward
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and outward on the arms to counterbalance .

the door for enabling the same to be opened
and elosed at the expenditure of a minimum
amount of power. The upper section of the
door swings upward to a horizontal position,
and the lower section is swung upward to a
point directly beneath the upper section, and
both sections are adapted to lie compaetly at
the top of the drift, as will readily be under-
stood. Thearms? of the levers 8 are forked
to provide diverging arms or sides to which
the lower ‘%601)1011 of the door is secured, and
when the sections are arranged .in & vertical
position any pressure of the air or wind on
the door tending to-opeun the upper section
will operate to hold the lower section firmly
in its closed posﬂnon as the lower section in
opening must swing upward against such
pressure, and by this arranwement the opera-
tion or effect of the force of the air will be equal-
ized. The pressure of the air on the opposite

Fig. 7 | side of the door will be equalized in a similar

manner, as it will operate to hold the upper
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section closed and will tend to force the lower ]

section upward, so that one section will
counteract the éffect of the air on the other.
The posts or uprights are designed to be pro-

vided at their inner faces with suitable strips

or stops, against which the sections abut

when closed, and the latter are adapted to

exclude the air effectually. |

‘One of the arms 5 of the upper section of
the door is econnected by a pitman 12 with a
crank-wheel 13, having an eccentrically-ar-
ranged wrist-pin 14 and adapted to be par-

tially rotated by the means hereinafter de-

sceribed, whereby motion is communicated to

15 the sections of the door to carry the same

20

- post or upright.

30

from their closed to their open position, and

vice versa. The crank-wheel is provided
with a grooved periphery and is arranged in

‘a bight or coil 15 of a flexible connection 186,

consisting, preferably, of a wire rope or cable
and connected at its ends by suitable tension

devices 17 with arms or brackets 18 of a

longitudinally - movable operating bar or
member 19. The movement of the disk or
wheel 13 is limited by a lug 20,extending from
the disk or wheel,at the periphery thereof, and
arranged to engage a stop 21 of the adjacent
The stop or projection 21
is mounted on the post or upright 3 at a point
above the center of the disk or wheel 13, and

the lug or projection 20 is arranged at the

bottom of the latter when the door is closed.

- 'T'he longitudinally - movable operating- par

35
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may consist of a single continuous bar and
extend through a notch in the door, as illus-
trated in Kig. 5 of the accompanying draw-
ings,orit may consist of separate sections and
a connecting-piece 22, bent at an angle adja-

cent to its ends to clear the door and extend- |

ing through an aperture of the adjacent post
or upright. The said operating-baris located
directly above the adjacent rail in the path
of the wheels at that side of a car 23 and is
adapted to be engaged and moved longitudi-

-nally by the front wheel until the bar, which

Issupported by links,swingsupward toa point
above the wheels and permits the latter to

~ pass beneathit. This movement of the oper-

50

ating-bar partially rotates the crank disk or
wheel through the flexible wire rope or cable
and the docr is opened before the draft-ani-
mal reaches the same. The car is provided

- with an antifriction roller or wheel 24 to sup-

55

port the longitudinally- movable operating-
bar in an elevated position, and any suitable
device may be employed instead of the wheel

for engaging and operating the bar 19. Each

60

end of the operating-bar is provided with an
antifriction-wheel 25.and is extended upward
slightly, as shown, and in order toretain the
operating-bar parallel with the track the ends
of the said bar are pivotally connected to a

pair of supporting-links 26,connected at their
upper portions to suitable posts or supports

27 by pivots 23 and preferably provided with
upwardly-extending arms 29, forming operat-

719,577

opencd by hand. The operating-bar may be

‘made of any desired length to secure the de-
sired operation of thedoorin opening and clos-

ing,s0 that the said door will be opened in am-
ple time to permit a mule,horse,or other draft-
animal to pass through it without coming in
contact with either section, and any number
of supporting-links may be employed for sus-
pending the longitudinally-movable operat-
ing-bar above a rail. The arms or brackets

| 13 are approximately Y -shaped, as shown,

and are provided at their outer portions with
apertures for the reception of the tension de-
vices,which may consist of eyebolts,as clearly
illustrated in Fig. 3, but which may be con-
structed in any other desired manner. The

doorisreadily counterbalanced by the adjust-

able weight to enable it to be easily operated,
and as the resistance of the air to the opening
and closing movement of thesectionsisequal-

- ized the operation of the gate is greatly facili-

tated; also the shock or jar incident to the
engagement of the car with the operating de-
vice is reduced to a minimum by the easy op-
eration of the parts.

After the operating-bar
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has been actuated by a car and the latter has
left the same the said bar will run back by

gravity to its initial position, and thereby
close thedoor. Thelower portions of the sup-
porting arms or links 26 are bent outward or
deflected to offset the posts or supports 27 a
suftficient distance from the adjacent rail to
enable the cars to clear it.
or wheel causes the sections of the door in

opening and closing to start slowly and in-

crease in rapidity until they approaeh the
limit of their movement, when the speed is
decreased, and this operation is effected by
the arrangement of the crank or wrist pin at
the top and bottom of the disk or wheel when
the door 18 opened and closed. |
The sections of the door may be construct-
ed of any suitable material; but they are
preferably made of canvas, and each consists
of side portions 30, connected at the center
by suitable clamps 31, as clearly illustrated

The crank disk
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in Fig. 11 of the accompanying drawings.

| The edge of one side portion is enlarged by a
cord or other suitable filling, which is ar-

ranged within a casing 32, formed by folding
the canvas back on itself, as shown. The
clamp is composed of two jaws constructed
of any suitable resilient material, preferably
spring metal, and provided at their inner en-
gaging faces with suitable recesses conform-
Ing to the configuration of the enlarged por-
tion or edge formed by the casing 32 and its
filling. The adjacent vertical edges of the
side portions of each section fit closely to-
gether and provide praectically an air-tight
connection, and the clamps which detachably
connect the vertical edges permit the same
to separate should the operating mechanism

fail to work and the draft-animals come in

contact with the closed door. This will pre-
vent the draft-animal from being crushed or

ing-levers for enabling the door to be readily | otherwise injured between the door and a car.
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In Figs. 5 to 7 of the accompanying draw-
ings is illustrated a modification of the in-
vention provided with a door composed of
upper and lower sections 33 and 34, con-

structed of canvas and provided with cen-

trally-arranged clamps 35, similar to those

“heretofore deseribed, and connecting the side

portions of the canvas to permit a draft-ani-
mal to readily pass through the door should
the operating mechanism fail to operate.
The upper section is mounted on a shatt 96,

“having a crank-arm 37 and connected by a

pitman 38 with a crank disk or wheel 39,
which is precisely similar to the wheel 13

15 and is operated by the devices heretofore de-
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seribed. The lower section of the door is

hinged at its upper edge to the lower edge of .

the upper section, and as the upper section
swings from the vertical position (illustrated
in Fig. 6 of the drawings) to the horizontal
position (illustrated in Fig. 7) the lower sec-
tion swings in an opposite direction and 18
folded beneath the upper section, as 1llus-
trated in Fig. 7. This opposite swinging

movement of the sections of the mine-door

equalizes the pressure on the door and pre-
vents the pressure of the air from operating
to open the door or interfere with the move-
ment of the sections in opening and closing
the door. The lower section of the door 1s
provided with a supplemental vertically-mov-
able lower or bottom section 40, composed of
side portions and connected by a slot-and-
pin connection 41 with the lower hinged sec-
tion of the door and adapted to permit the
door to close without being affected by a
lump of coal or other accumulation beneath
the door. In practice an oppositely-beveled
strip or bar 42 will be arranged to receive the
bottom of the door and will be adapted to
throw any accumulation away from the door;
but with the construection illustrated in Fig.
5 the bottom section is adapted to move up-

ward should it come in contact with any sub-

stance or obstruction. One side portion of
the bottom section is provided with a notch
43, arranged to receive the operating bar or
device and located directly above the adja-
cent rail. |

The door illustrated in Fig. 5 is supported
by posts or uprights 44, to which are secured
wheels or disks 45, preferably provided with
sprocket-teeth and receiving sprocket-chains
46, which extend from the disk or wheel 45
to sprocket wheels or pinions 47 of the lower
hinged section of the door. Asthe door-sec-
tion 33 is swung upward from the position

illustrated in Fig. 6 of the drawings to that

shown in Fig. 7 some of the links at the up-
per portion of the rear flight or side of the
sprocket-chain will be wound on the sprocket-

wheel 45 and a corresponding number of the

links at the upper portion of the front flight
of the sprocket-chain will be unwound from

the sprocket-wheel 45 and a corresponding

movement of thelinks at the sprocket-pinion

47 will be produced. This movement will be

before described.

sufficient to partially rotate the sprocket-pin-

jons 47 and swing the lower section of the

door from the position shown in Fig. 6 to that
illustrated in Fig. 7, and when the upper sec-
tion of the door is swuang downward from a
horizontal to a vertical position the lower
hinged section will be partially oscillated and

‘returned to its initial position.

In Figs. 8 to 10, inclusive, isillustrated an-
other form of the invention, in which the up-
per and lower sections 50 and 51 are hinged
together at their adjacent horizontal edges,
the upper section being hinged between a
pair of posts or supports 52 and provided
with an arm 53, which is connected with a
erank disk or wheel 54 by a pitman 55. The
erank disk or wheel is operated by the means

‘heretofore described and is adapted to swing

the upper section of the door upward and
downward, the lower section being automat-
ically folded and unfolded by a pair of links
56, connected with the posts or uprights
and with the lower section 51, as clearly
shown in Figs. 9 and 10. The door is bal-
anced by an adjustable weight 57, and the
door shown in Figs. 5 to 7 may be similarly
balanced. The sections of the door are de-
signed to be constructed similarly to those
The door is held firmly in
its closed position by a coiled spring 38, ar-
ranged within a pivoted casing 59 and con-
nected with the arm 53 by a rod 60, eccen-
trically pivoted to the arm above the shatt

“and slightly beyond the dead-center, as illus-

trated in Fig. 8 of the drawings,when the door
is closed. The spring is then under tension
and is adapted to hold the door firmly In its
closed position; but when the door is opened
the pivot of the rod 60 is quickly carried by
the opening movement over the dead-center,
whereby the spring is caused to assist the
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opening movement of the door at the time

when power is most required, as the weight
of the door must be lifted and the force of the
wind overcome. Asthe doorapproaches the
limit of its opening movement the spring
becomes entirely relaxed, so that the weight
of the door is supported entirely by the lon-
oitudinally-movable operating device, which
is adapted to fall and close the door as soon
as a car or train of cars leaves it. The clos-
ing movement of the door caused by the drop-
ping of the longitudinally-movable operating-
bar will be cushioned by the spring and the
weight so that there will be no liability of

the door being accidentally broken or other-

wise injured in closing.

The mine-car-operated door movessu bstan-
tially vertically in closing and in starting the
opeuning movement, so that any accumulation

IIO
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surrounding the bottom of the door will not

interfere with its operation.

It will be seen that the ear-operated door
for mines is exceedingly simple and inexpen-
sive in construction, that it is adapted to be
automatically opened by a ear approaching

it from either direction, and that it will re-
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the combination of a mine-door composed of

stantially as deseribed. |

main in its open position until a car or train |
of cars has passed through the doorway and |
beyond the operating device. It will also be
apparent that either end of the longitudi-
nally-movable operating-bar is adapted to be
engaged by a car and that should the door
fail from any cause to open the draft animal
or animals will be permitted to pass through
the same without being crushed between it
and the cars. |

What we claim is— | |

1. In an apparatus of the class described,

upper and lower sections, the upper section
being hinged at the top and the lower section
being mounted independently of the upper
section and movable in the opposite direc-
tion, whereby the pressure of air on the door
will be equalized, and means for connecting
the sections to cause the same to move in uni-
son and for actuating the said sections, sub-

2. In an apparatus of the class described,
a mine-door constructed of flexible material
and composed of portions detachably con-

sure, and means for opening and closing the
door, substantially as described.

5. In an apparatus of the class described,
a mine-door constructed of flexible material

tion being provided with clamps detachably

engaging the.other portion and adapted to
permit the portions to separate under pres-
sure, t0 permit a draft-animal to pass through
the door without injury should the latter fail
to open, and means for opening and closing
the door, substantially as deseribed.

4. In an apparatus of the class described,

nally-movable operating device arranged to

- be engaged by a car, a disk or wheel, a pit-

45

5O

- the disk, said operating device being ar- !

55
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‘the combination of a mine-door, a disk or'l

‘dinally-movable operating device arranged to

man connected with the disk or wheel and
with the door, and means for communicating
motion from the operating device to the disk
or wheel, substantially as deseribed.

5. In an apparatus of the class deseribed,

wheel, a pitman eccentrically connected with
the disk or wheel and also connected with the
door, and a longitudinally-movable operating I
device connected with and adapted to rotate

ranged over one of the rails of the track in
position to be engaged by the wheel of a car,
whereby it is operated and supported in an
elevated position, substantially as and for
the purpose described. - |

6. In an apparatus of the class described,
the combination of a mine-door, a crank disk
or wheel, a pitman connected with the erank
disk or wheel and with the door, a longitu-

be engaged by a car, and a flexible connec-

tion carried by the operating device and ar- |
- ranged to rotate the disk or wheel, substan- |

tially as deseribed.

719,577

7. In an apparatus of the class desecribed,
the combination of a mine-door, a disk or
wheel, a pitman connected with the disk or
wheel and with the door, a longitudinally-

movable operating device arranged in the

path of the car and provided with means for
connecting it with the disk or wheel, and le-
vers supporting the bar, and extended to
form handles, substantially as deseribed.

3. In an apparatus of the class deseribed,
the combination of a mine-door composed of
upper and lower sections movable in oppo-
site directions to equalize the pressure of the
alr, a longitudinally-movable operating de-

~Vice arranged in the path of the car, connec-
tions between the sections to cause the same

to move 1n unison, a disk or wheel connected

~with the door, and a flexible connection for

communicating motion from the operating

~device to the disk or wheel, substantially as
described. |

9. In an apparatus of the class deseribed,

' the combination of a mine-door composed of
-upper and lower sections, the upper section
- beinghinged at the top, arms pivotally mount-
nected and adapted to separate under pres- I

ed on suitable supports and carrying the

lower section, ecrank-arms connected with the
~upper section and with the said arms, and
-means for oscillating the crank-arms, sub-
- stantially as described. | '.
and consisting of separable portions, one por- I

10. In an apparatus of the class desecribed,

‘the combination of a mine-door composed of
~upper and lower sections, the upper section
- being hinged at the top and provided with a

crank - arm, an oscillating arm pivotally

| mounted onasuitable support and connected
~with the lower section, a link connecting the

sald arms, and means for actuating the same,

_ | substantially as described.
the combination of a mine-door, a longitudi- |

11. In an apparatus of the class described,

the combination of a mine-door composed of

upper and lower sections, the upper section

“being hinged at the top and provided with a

crank-arm, a lever fulerumed between its
ends and supporting the lower section and
provided with a counterbalancing-weightand

~connected with the crank-arm, and means

for actuating the crank-arm, substantially as
described.

12. In an apparatus of the class deseribed,
the combination of a mine-door, a longitudi-
nally-movable operating device composed of
sections, and an intermediate connecting por-
tion offset from the door to clear the same, a
disk or wheel connected with the door, and
a flexible connection carried by the operat-
ing device and arranged to actuate the disk

or wheel, substantially as described.

In testimony that we claim the foregoing as
ourown we have hereto affixed our signatures
in the presence of two witnesses.

ALONZO T. FLINT.
ISAAC WHITNEY.

Witnesses:
S. W. McLaAiIn,
WM. S. RANDOLPH.,
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