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SPENCER OTIS, OF CHICAGO, ILLINOIS.

DUMP-CAR.

No. 804,970

Specification of Letters Patent.

Patented Nov. 21, 1905.

Application filed September 3, 1904, Serfal No, 223,220, -

To all whom it may concern: .

Be it known that I, SPENCER OTIs, a citizen
of the United States, residing at Chicago, in
the county of Cook and State of Illinois, have
invented certain new and useful Improvements
in Dump-Cars, of which the following is a

specification.

My invention relates to that class of dump-
cars having dumping-doors provided with
means for operating them. N

It relates particularly to the means for op-
erating and supporting the dumping-doors.

The principal object of the invention is to
provide a dump-car with simple, economical,
and efficient mechanism for operating and sup-
porting the dumping-doors thereof.

A further object of the invention is to pro-
vide means whereby the dumping-doors may
be raised by means of worm and worm-wheel
mechanism supported in closed position inde-
pendently of such worm mechanism and per-
mitted to open without subjecting the worm
and worm-wheel mechanism to the strains ac-
companying the releasing of the door with the
weight of the load thereon. ~

A further object of the invention is to pro-
vide a dumping door or doors having worm
and connecting mechanism for operating the
same with. suitable means for throwing the
worm mechanism out of connection with the
door, so as to permit the door or doors to be
opened independently of the worm and with-
out subjecting the same to the strains of the
weight of the load upon the door when re-
leased.

A farther object of the invention is to pro-
vide suitable means for locking or latching
the door in closed position and releasing it
substantially automatically or by means of the
door-operating mechanism.

A further object of the invention is to pro-

vide suitable means for supporting the door

independently of the mechanism for closing
it and means for releasing and locking such
supporting mechanism. -

Other and further objects of the invention
will appear from an examination of the draw-
ings and the following description and claims.

The invention consists in the features, com-
binations, and details of construction herein-
after deseribed and claimed.

In the accompanying drawings, Figure 1 is
a transverse sectional view in elevation of acar
provided with my improvements, showing one
of the dumping-doors in open position and the
otherin closed position and the mechanisms for

operating such doors in corresponding posi-
tions; Fig. 2, an end view of a car provided
with my improvements, showing the worm
and worm-wheel mechanism and the manner

of connecting the worm-wheels with the shafts

and disconnecting them for operating thedoor
and the means for locking and unlocking the
door-supporting members or keepers; Fig. 3,
a plan view showing the arrangement ot the
shafts and cranks with their connections, a
portion of the car-floor being broken away so
as to expose the operating parts; and Fig. 4,
a plan view of one of the locking-rods for se-
curing and releasing the keepers which sup-
port the doors.

Tn constructing a car and door operating
and supporting mechanism in accordance with
my improvements I provide acar-frame hav-
ing longitudinal sills ¢ and transverse beams
b, connected and braced by means of braces c.
These transverse beams I prefer to make hol-
low or of two side portions provided with a
space therebetween. These beams are ar-
ranged at suitable intervals to permit the
dumping-doors to swing between them and
support the door-operating mechanism adja-
cent to the ends or short sides of the dump-
ing-doors, as hereinafter- more particularly
described. Suitable side frames d are_sup-
ported upon the transverse beams, and end
boards or frames ¢ are provided at each end
of the car. Dumping-doors £ extend prefer-
ably longitudinally of the car and are pivot-
ally mounted upon main operating-shafts ¢
and between the transverse beams, so as to
swing between such beams into closed posi-
tion to form a part of the bottom of the car
in one position and into inclined open position
to durp the load, the doors being pretferably
pivoted at or near their inner edges and
swinging outward and downward from such
pivotal point to the desired incline.

In order to provide suitable means for op-
erating the doors, the main operating-shafts,
which are employed as a means for support-
ing the inner edges of the doors, are also em-
ployed for the purpose of operating such
doors. These shafts are therefore each pro-
vided with suitable cranks 4, arranged pref-

erably adjacent to the transverse beams and

the ends or short sides of the doors. Chains
¢ or similar flexible elements are rove over
suitable idler-pulleys j, rotatably supported
upon transverse beams by means of shatts or
rods %, each shatft serving to support two of
such pulleys, one on eachside of a beam. The
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chains are-each connected at one end to the
door by means of a depending supporting-
arm / and at the other end to the crank 4 by
means of suitable links 7 and 2, which may

" be considered as forming a part of such chains

or flexible elements. These flat links are em-
ployed as a part of the chain for the purpose

“of providing a more desirable connection be-

tween the chain and crank and to minimize
the chances of the chain becoming entangled
or kinked in such a manneras to impede or in-
terfere with the operation of the working
parts. The supporting arm or stud 7 of the
dumping-door extends downward from the

lower face of the door, and the idler-pulley 5

is mounted, preferably, below the level of the
door when in its closed position. By this ar-
rangement it will be seen that the working
parts are enabled to be all placed beneath the
level of the door, so that when it is in closed
position none of the working parts isexposed
above the floor. They therefore in no way
obstruct the floor-space of the car and are
protected from the material to be handled by
projecting flanges 0 on the transverse beams
orby any ordinary and well-known means for
covering such parts—such, for instance, asa
portion of the floor of the car. The space be-
tween the inner edges of the dumping-doors
is covered by a central car-floor portion p,
and there is acrankand chain of this descrip-
tionateach end of each of the dumping-doors.

A worm-wheel ¢ is mounted upon each of

" the main operating or crank shafts g, prefer-

ably outside of the end frame of the car, and
a worm 7, meshing with such worm-wheel, is
journaled in suitable supports s upon the end
trame of the car and provided with a shatt ¢,
having a hand-wheel, (not shown,) by means
of which such worm and worm-wheel may be
operated. This worm and shaft mechanism
is for the purpose of operating the main op-
erating crank-shafts, and thereby the dump-
ing-doors. It is very desirable, however,
that they should be connected with the main
operating-shaft and dumping-doors in such a
manner that they may be readily disconnected
while the dumping-doors are in closed posi-
tion to the extent of permitting the doors to
swing open freely independently of and with-
out moving the worm or worm-wheel during
the swinging of the doors to open position.
This is very desirable for the purpose of pre-
venting the worm-wheel and worm mechan-
ism from being subjected to the strains which
would otherwise result from the swinging of
the doors to open position with a load there-
on. In order to accomplish this, each of the
worm-wheels is mounted,asalready suggested,
loosely upon the main operating-shaft and is
provided with a snbstantially semicireular or
segmental slot %, opening upon the shaft, and
a feather or stud », one for each worm-wheel,
1s mounted upon the main operating-shaft in
fixed relation thereto and in rotatable relation
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to the worm-wheel, as shown in Fig. 2. This
permits the rotation of the worm-wheel in
one direction independently of the shaft when
the door is in closed position and also per-
mits the rotation of the shaft freely within
and independently of the worm-wheel while
the door isswinging into open position. The
shoulder w, which forms the end of the seg-
mental slot, engages the stud on the shaft
when the worm-wheel is moved in the direc-
tion to close the door. The stud and slot
thus serve to connect the worm-wheel with
the shaft and to' rotate the shaft with its
cranks in the direction to close the door. In
closing the doors the worm-wheels and shafts
are rotated in the directions indicated by the
arrows in Fig. 2. By this arrangement the
rotation of the worm-wheel away from the
position shown at the right in Fig. 2 or in
the direction of the arrow will produce a
corresponding rotation of the main operating-
shaft with its cranks and will close the door
or doors connected with such shaft and cranks,
leaving the worm-wheel when in its closed
position with its slot above the shafts. The
rotation of the worm-wheel in the opposite
direction while the door is held in closed po-
sition by means of keepers v, as hereinafter
described, will turn the seemental slot back
to the position below the shafts shown at the
right of Fig. 2, so as to permit the rotation
of the main operating-shaft, with its stud or
feather, freely within and independently of
the worm-wheel during the swinging of the
door or doors to open position. The mechan-
ism on the left of Fig. 2 operates in a similar
manner,

It is desirable to provide suitable means for
supporting the doors independently of the
crank and worm mechanisms and independ-
ently of the flexible mechanisms which con-
nect them with the doors. In order to ac-
complish this, keepers y, already mentioned,

-are pivotally mounted in the car-frame, pref-

erably upon the transverse beams, by means
of pivots 2, the lower end of such keepers be-
ing provided with a hook portion 8, adapted
to engage the horizontal portion 4 of a de-
pending arm 5, mounted upon the swinging
dumping-door near its outer edge and prefer-
ably at the end of such door. These depend-
ing supporting-arms of the dumping-doors ex-
tend downward, so as to permit the keeper to
be mounted entirely beneath the level of the
door when in closed position. These keepers
have their pivotal points inside the point of
engagement between the hook portion and the
door.or its depending arm, so that the center
of gravity of the load upon the door tends to
throw the keeper outward and out of opera-
tive engagement with the depending arm.
Locking-rods 14 extend longitudinally of the
car and are slidably mounted in the car-frame,
each being provided with slots 15, one for each
keeper. When these rods are in normal po-
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sition, the body portions are directly over and
in engagement with the keeper, as shown in
Fig. 1; but when it is desirable to release the
keeper, and thereby the dumping-doors, the
rods are moved into releasing position—that
is, with the slots directly over the keepers—
so as to permit such keepers to be thrown out-
ward and out of engagement with the dump-
ing-doors and their depending supporting-
arms. This serves to release the doors and
permit them to swing open and the crank-
shafts to rotate independently of the worm
mechanism. . In order ‘to provide suitable
means for operating these locking-rods sub-
stantially automatically, and thereby for lock-
ing and releasing the keepers and dumping-
doors, as desired, by means of the door-oper-
ating mechanism, each of the worm-wheels ¢,
already described, is provided with a crank-
pin 6, which extends into an elongated slot 7
in a connecting-arm 8, such connecting-arm
being operatively connected with the sliding

- locking-rod 4 by means of a bell-crank 9, which

is pivotally mounted in a suitable bracket 10.
In Fig. 2 the worm-wheel at the right is shown
with its segmental slot below the main oper-
ating-shaft in position to permit the free rota-
tion of such shaft with its stud, the shaft and
stud being there shown in the position they
occupy after such rotation hastaken place dur-
ing the swinging of the door to open position.
The crank-pin upon this wheel is also shown
in the position to which it has been moved
for the purpose of pressing the connecting-
rod 8 to the right, so as to release the keepers,
and thereby the doors, on that side of the car.
The action of the mechanisms will be perhaps
most readily understood by following the
movements of this same wheel during the op-

eration of moving the door to closed position.

To accomplish this, the worm-wheel is turned
in the direction of the arrow from the posi-
tion in which such wheel is shown at the right
of Fig. 2, causing the shoulder w, which forms
the end of the segmental slot, to engage the
stud or feather » upon the main operating-
shaft and turn it, with its crank-arms, into po-
sition to close the door. The length of the
crank-arms and the movements thereof with
relation to the movement of the door are so
proportioned that they make substantially
half a revolution in closing the door and are
capable of being moved in the closing direc-
tion after the doors are substantially closed.
Inorder to turn the crank-arms and main op-
erating-shaft into position to close the doors,
the worm-wheel is rotated about half a revo-
lation, so that the pin 6 engages the inner end
of the elongated slot 7, and the rotation of the
worm-wheel is continued in the same direc-
tion after the pin engages the end of such slot
until the connecting-arm 8 is moved toward
the longitudinal center of the car a sufficient
distance to throw the locking-rod 14 into lock-

ing engagement with the keepers. This is |

accomplished, as already suggested, when the
slots 15 of the locking-rods are thrown to one

side or the other of the keepers, so that the

body portion of the locking-rod engages the
keepers. The worm-wheel and shaft mechan-
ism at the right of Fig. 2 show the position of
these parts and also the position of the pin 6
when the doors on that side of the car are in
open position and the locking-rod in position
to release the keepers. The worm-wheel at

‘the left of this fioure shows these parts in the

position which they occupy when the door has
been moved to closed position and the lock-
ing-rod into locking engagement with the
keepers, so as to hold such keepers in locked
position, as the latter are shown to the left of
Fig.1. The operation of both the main op-
erating-shafts is of course substantially the
same, the direction of their rotation being re-
versed to correspond with the side of the car
upon which they are placed. It is desirable
that the hand-wheels which operate the worm-
wheels be both turned in the same direction
during the performance of the same opera-
tions, respectively. I also prefer to mount
them upon the outside of the worm-wheels.
One of the worms therefore has a right-hand
pitch and the other a left hand, as shown in
Fig. 2. -

It will be noted that the idler rolls or pul-
leys 7 are mounted at a point intermediate the
longitudinal centers of the doors and their
outer edges and that the chains are attached
to such doors at a point intermediate their
longitudinal centers and outer edges. This
enables the door when in its open position to
be held firmly against the great strain to
which it is subjected by the weight of the
load and prevents unnecessary strains and in-
jury to the doors, which would result from
such bearing-points being between the longi-
tudinal centers of the doors and the inner
edges thereof or inside the longitadinal cen-
ters.

By the above arrangement it will be seen
that the doors may be readily closed by means
of worms and worm-wheel mechanism opera-
tively connected therewith in the manner de-
seribed and that the worm-wheel mechanism
may be readily disconnected from the door to
the extent of permitting it to swing open
without strain or injury to the worm or worm-
wheel mechanism and without subjecting such
parts to the great strains to which they would
otherwise be subjected during the swinging
of the doors to open position with the weight
of the load thereon. .It willalso be seen that
the weight of the load rests upon the keepers
and the main operating-shafts when the doors
are in closed positien and not upon the mech-
anisms connected with the operating-shafts
for operating the doors, that the keepers are
thrown out of engagement with-the doors or
the depending supporting-arms substantially
automatically by the pressure of the load upon
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the doors after the keepers have been released
by throwing the locking-rods to releasing po-
sition, and also that the keepers are released
by means of the mechanisms which operate
the doors, such mechanisms serving to oper-
ate the locking-rods, and thereby locking or
releasing the keepers and doors, as desired.

I claim—

L. Ina dump-car,the combination of a dump-
ing-door, means for closing the door, means
for holding the door closed, and means for re-
turning the door-closing means to initial po-
sition without operating the door, substan-
tially as deseribed.

2. In a dump-car, the combination of a door
pivotally mounted in the car so as to open au-
tomatically when released, means for closing
the door, means for holding the door closed,
and means for returning the door - closing
means to initial position without operating the
door, substantially as described.

3. Inadump-car,the combination of a dump-
ing-door, means for closing the door, means

for holding the door closed, means for return-

ing the door-closing means to initial position
without operating the door, and means con-
nected with the door-closing means for releas-
ing the holding means, substantially as de-
seribed.

4. Inadump-car,the combination of a dump-
ing-door, gear mechanism for operating such
door provided with means for releasing the
door to permit it to swing open independently
thereof, means for connecting such gear mech-
anism with the door, and means for support-
ing the swinging side of the door in closed
position independently of the gear mechan-
ism, substantially as described.

5. Inadump-car,the combination of a dump-
ing-door, gear mechanism for operating such
door movable into releasing position while
the door is stationary in its closed position,
means for supporting the swinging side of
the door in closed position during the move-
ment of such gear mechanism to releasing po-
sition, and means for releasing the swinging
side of the door from such supporting mech-
anism, substantially as described.

6. Inadump-car,the combination of adump-
ing-door, worm-gear mechanism for operat-
ing such door movable in one direction to close
the door and in the opposite direction to re-
leasing position while the door is stationary
in closed position, means for connecting such
worm - gear mechanism with the door, and
mechanism movable into and out of engage-
ment with the door for supporting the swing-
ing side thereof while the worm-gear mech-
anism is in releasing position, substantially
as described.

7. In adump-car, the combination of a plu-
rality of dumping-doors, mechanism for op-
erating such doors movable into releasing po-
sition while the doors are stationary in closed
position, means for supporting the swinging
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sides of the doors independently of such op-
erating mechanism, and locking-rod mechan-
ism for locking and releasing such supporting
mechanism, substantially as described.

8. Inadump-car,the combination of a dump-
ing-door, mechanism for operating such dump-
ing-door provided with means for pivotally
supporting one side of the door, keeper mech-
anism for supporting the opposite side of the
door when in closed position movable auto-
matically to releasing position, and means
operated by the door-operating mechanism
for locking such keeper mechanism when the
door is in closed position, substantially as de-
seribed.

9. Inadump-car, the combination of dump-
ing-doors, main - operating-shafts connected
with such dumping-doors for operating them,
studs mounted upon the shafts, gear mechan-
ism mounted upon the shafts movable in one
direction into engagement with the studs to
close the doors and movable independently of
the shafts in the opposite direction to releas-
ing position while the doors are in closed po-
sition, and means for operating such gear
mechanism and thereby the shafts and dump-

ing-doors, substantially as described.

10. Inadump-car,the combination of dump-
ing-doors, main operating-shafts connected
with such dumping-doors for operating them,
studs mounted upon the shafts, worm-wheel
mechanism mounted upon such shafts mov-
able therewith in one direction while in en-
gagement with such studs to close the door
and independently of the shaft and out of en-
gagement with the studs to releasing position
while the doors are in closed position, and
worm mechanism in engagement with such
worm-wheel mechanism, substantially as de-
scribed.

11. In a dump-car, the combination of a
car-frame having longitudinal sills and trans-
verse beams mounted thereon, dumping-doors
pivotally mounted in the car-frame, door-op-
erating mechanism mounted in the car-frame
over the longitudinal sills entirely below the
level of the doors when in their closed posi-
tion and connected with the doors at points
intermediate their longitudinal centers and
outer swinging edges, and means for operat-
ing such mechanism and thereby the doors,
substantially as deseribed.

12. Inadump-car,the combination of dump-
ing-doors, main operating-shafts extending
longitudinally of the car upon which such
dumping-doors are pivotally mounted, chain
mechanism supported in the framework of the
car and connected with the dumping-doors and
main operating-shafts, and means for operat-
ing such main operating-shafts and thereby
the dumping-doors, substantially as described.

13. Inadump-car,the combination of dump-
ing-doors, main operating -shafts extending
longitudinally of the car upon which such
dumping-doors are pivotally mounted, chain
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mechanism supported in the framework of the
car and connected with the dumping-doorsand
main operating-shafts, worm and worm-wheel
mechanism for operating such main operating-
shafts and thereby the dumping-doors, sub-
stantially as described.

_ 14. Inadump-car,the combination of dump-
ing-doors, main operating -shafts extending
longitudinally of the car upon which such
dumping-doors are pivotally mounted, chain
mechanism supported in the framework of the

" car and connected with the dumping-doorsand

main operating-shafts, worm-wheel mechan-

ism for operating such main operating-shafts
and thereby the dumping-doors, and means

_ for supporting the doors independently of

such worm-wheel mechanism, substantially as

described. _ :

S

.15. Ina dump-car,thé combination of dump-

ing-doors, main operating-shafts extending
longitudinally of the car upon which such
dumping-doors are pivotally mounted,.chain
mechanism supported in the framework of the
car and connected with the dumping-doors and
main operating-shafts, worm-wheel mechan-
ism mounted upon such shafts movable there-
with in one direction to close the doors and
independently thereof in the opposite direc-
tion, ‘and means for supporting the outer
swinging sides of such doors independently
of such worm-wheel mechanism, substantially

as described.
' SPENCER OTIS.

Witnesses:
Hagrry 1. CROMER,
Axnie C. COURTENAY.
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