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UNITED STATES PATENT OFFICE. 
SPENCER OTIS, OF CHICAGO, ILLINOIS. 

DuMP-CAR. 
No. 813,733. Specification of Letters Patent. Patented Feb. 27, 1906. 

Application filed October 20, 1904, Serial No. 229,357, 

To att, whom it may concern: 
Beit known that I, SPENCER OTIs, a citizen 

of the United States, residing at Chicago, in 
the county of Cook and State of Illinois, have 

5 invented certain new and useful Improve 
ments in Dump-Cars, of which the following 
is a specification. 
Myinvention relates to that class of dump- - 

cars having dumping-doors provided with 
Io mechanism operated by means of fluid under 

pressure for releasing the doors and adapted 
to be operated manually in closing them. 
The principal object of my invention is to 

provide a simple, economical, and efficient 
I5 dump-car. - 

A further object is to provide a dump-car having dumping-doors with suitable means 
for enabling the doors to be operated manu 
ally, in combination with mechanism for re 

20 leasing the doors by means of fluid underpres 
Ste. 

A further object is to provide suitable 
means for enabling the doors to be moved to 
closed position manually, supported in closed 

25 position, released by means of fluid under 
pressure, and permitted to be moved to open 
position by the weight of the load upon the 
doors. 
A further object is to provide suitable 

3o means for closing the doors and for support 
ing them in both open and closed positions, in 
combination with fluid-pressure mechanism 
for Ellis the doors and permitting them to be moved to open position by the weight 

35 of the load, and means for manually return 
ing the piston mechanism to initial operative 
position during the moverinent of the doors to 
closed position. 

Other and further objects of the invention 
4o will appear from an examination of the draw 

ings and the following description and claims. 
The invention consistsin the features, com-. 

binations, and details of construction herein 
after described and claimed. - . 

In the accompanying drawings, Figure 1 is 
a transverse sectional elevation showing the 

45 

mechanism for supporting the doors in open 
and closed positions and for pivotally sup 
porting and operating the doors; Fig. 2, an 

5o end elevation of a car provided with my im 
rovements, showing a portion of the end 
En away so as to disclose the fluid 
pressure mechanism for operating the dump 
ing-doors; Fig. 3, a broken sectional elevation 

55 of a portion of the end of the car, taken on 
line 3 of Fig. 1 looking in the direction of the 

being shown in initial position and connected 
with a sprocket-wheel which is adapted to be 
connected with and disconnected from the 
door - operating mechanism; and Fig. 5, a 
similar view of the mechanism shown in Fig. 
4 with the piston at the end of the stroke. 

in constructing a dump-car in accordance 
with my improvements I provide longitu 
dinal center sills a and parallel longitudi 
nal sills b, arranged on each side of such cen 
ter sills, transverse beams c, supported by 
such longitudinal sills, extending transversely 
across the car at suitable intervals and hav 
ing a central car-bottom portion d mounted 
thereon, end frames e, and side frames f. Dumping-doors g extend longitudinally of 
the car throughout its entire length between 
the transverse beams and are pivotally 
mounted upon main operating-shafts h, so as 
to swing upward transversely of the car to 
closed position between the transverse beams 
and in contact with flanges i, which project 
outwardly beyond the sides of the transverse 
beams. These dumping-doors are provided 
with hinges i, by means of which they are 
pivotally connected with the main support 
ing and operating shafts h, already described, 
so as to swing outward laterally of the car 
from their pivotal points to closed position 
and to inclined open position. The main 
operating-shafts are rotatable independently 
of the doors mounted thereon and extend, 
preferably, the entire length of the car, so 

arrow; Fig. 4, a detail sectional plan view of 
one of the fluid-pressure cylinders, the piston 
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that each supports one side of all the doors 
on its side of the car and serves to operate 
such doors by means of the mechanisms here 
inafter described. There is of course a main 
operating-shaft for each side of the car, and 
the entire mechanisms for operating the doors on one side of the car are ittentical with 
those for operating those on the opposite 
side. It is therefore deemed necessary to 
describe only one set of such mechanisms and 
in connection with one or more doors on one 
side of the car in order to enable the inven 
tion to be understood by those skilled in the 
art. 
The transverse beams c comprise two side 

members provided with a space therebe 
tween, and between the side members of each 
transverse beam is mounted a rigid loop k, 
formed of metal, which is riveted between 
the side portions of the transverse beam. 
Plates l are mounted on the outside of these 
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ro5 
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loops or straps and riveted to both the trans 
verse beams and straps, such plates being swing the levers v upon their pivots until said 

O 
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provided with a recess m for receiving a shaft 
n, which extends beneath all of the doors on 
one side of the car and is movable backward 
and forward or reciprocatingly inside of the 
loops through which it extends. Each of 
these loops is provided with an inclined por 
tion 0, which extends upwardly and out 
wardly at an incline from the lower portion 
of the loop to a point p, the supporting upper 
face of the loop being substantially horizon 
tal from such point outward to the extreme 
limit of the loop, as shown in Fig. 1. The 
lower end of the loop limits the movement of 
the shaft n, in the releasing direction and sup 
ports it, and thereby the door, in open dump ing position. 
A plurality of collars q are mounted upon 

each of the main operating-shafts in fixed re 
lation thereto, each provided with a stud or 
crank-arm r, and lever-arms s are pivotally 
connected at one end to such crank-arms by 
means of clips t and pins u and at the other 
end to one of the shafts m, already described. 
These levers s and loops k are arranged at 
suitable intervals throughout the entire 
length of the dumping-doors and are all alike. 
A plurality of levers or depending support 

ing-arms y are pivotally mounted upon the 
doors, near the outer swinging edges thereof, 
by means of suitable pivots w and are pro 
vided at or near their swinging ends with a 
hook or loop portion ), which forms the base 
upon which they rest. A projecting guard 
portion 2 extends beyond such hook, loop, or 
base portion, so as to beat all times above the 
shaft in and serve as a guide to cause the arms 

45 

and shaft to be properly connected in opera 
tion. The hook or base portions of the le 
vers or supporting-arms engage the shaft in 
when such shaft is moved from the point at 
which it is shown in full lines in Fig.1 to the 
point where it is shown in dotted lines in said 
figure, such point being indicated by the in 
tersection of the dotted line2 with the upper 
edge of the inclined loop k. A further move 
ment raises the door upon the arm, which is 
moved to upright position beneath it. By 
this arrangement, it will be readily seen that 
the rotation of the main operating-shaft with 
its crank mechanism from the position shown 

55 

at the left of Fig. 1 to that shown at the right 
of said figure will release the door and permit 
it to swing open. The door being in open po 
sition, as shown at the right of Fig. 1, the 
movement of the main operating-shaft with 
its crank mechanism in the direction neces 
sary to close the door will cause the shaft n, 
to pass upward along the inclined portion of 
the loops, raising the door and coming in con 
tact with the hook or base portion of the le 
vers v when such shaft reaches the point 
shown in dotted lines at the right of Fig. 1. 

si3,733 

operating shaft will cause the shaft in to 
shaft reaches the top of the inclined portion 
of the loops and until the leversy have at that 
point reached almost a vertical position. 
After the shaft upon which the arms v rest 
has reached the top of the inclined portion of 
the loops a further movement will throw the 
levers to a substantially vertical position, 
as shown at the left of Fig. 1, so as to support 
the doors firmly in closed position. When 
the parts are in this position, the shaft in rests 
upon the horizontal portion of the loops. In 
order to release it, and thereby the Supporting 
levers v and the dumping-doors, so as to per 
mit such doors to swing open, it is only nec essary to swing this reciprocating shaft n, to 
ward the center of the car past the horizon 
tal portion of the loops and onto the inclined 
portions, thereof, from which point the 
weight of the load upon the door will cause it to swing to open position. 
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In order to provide suitable means for ro 
tating the main operating-shafts, so as to op 
erate the lever mechanisms above described, and thereby the dumping-doors, and to en 
able the main operating-shafts to be released, 
so as to swing freely with the doors inde 
pendently of the mechanism for operating such main operating-shafts, I provide each 

ear, main operating-shaft with a suitable 
preferably comprising a worm wheel. 3, 
mounted loosely upon such main shaft, so as to rotate independently thereof. 
is held in position so as to prevent its play 
longitudinally of the shaft by means of a 
collar 5, secured to the shaft. on one side of 
such worm wheel or gear, and by means of an 
ordinary collar (not shown) rigidly secured 
to such main operatingshaft upon the oppo 
site side thereof in any ordinary manner. 
This collar 5 is provided with a stud 6, and 

This wheel 
I do 

the collar and stud enter a suitable recess 7. 
in the wheel. The recess in the worm-wheel 
has a central annular portion which extends 
entirely around the shaft, so as to receive the 
collar 5 in engagement with its inner surface, 
and also an outer portion in the form of a 
segmental slot, into which the stud6 extends, 
as shown in Fig. 2. Shoulders 8 and 9 form 
the ends of the segmental or outer portion of 

s.this slot or recess and are adapted to engage 
the stud, so as to move it, and thereby the 
main operating-shaft, to which it is connected in either direction. 
In Fig. 2 the gear-wheel at the right is 

shown in the position in which it would ap 
pear after being turned to the right in the 
figure, with the shoulder 9 in engagement 
with the stud 6 until the shaft a had moved 
toward the center of the car or in releasing 
direction to the bottom of the inclined por 
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tion of the loop. This would permit the door to swing to open position without fur 65 The continuation of the rotation of the main , ther movement of the worm-wheel. The 13o 
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swinging of the door to open position would 
bring the stud to the position shown in said 

d 
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figure, to which position it is free to turn in 
dependently of the gear-wheel. The rotation 
of the gear-wheel to the left from the position 
shown at the right of Fig. 2 will cause the 
shoulder 8 to engage the stud when it reaches 
the point where such stud is shown, and the 
rotation being continued will cause the main 
operating-shaft with its stud to be turned to 
the position corresponding to that shown at 
the left of the figure, at which point the door 
will be in closed position. 

I provide a worm 10; the threads of which 
mesh with the teeth of the worm-wheel al 
ready described, such worm being mounted 
upon and in fixed relation to a rotatable shaft 
11, which is in turn rotatably mounted in suit 
able bearings 12 and 13 upon the car-frame. 
A hand-wheel 14 is mounted, preferably, at 
the upper end of this shaft infixed relation 
thereto, and a collar 15 is mounted interme 
diate such hand-wheel and the bearing 13, so 
as to prevent the downward movement of the 
shaft, the collar being in engagement with 
the bearing. The upward movement of the 
shaft is prevented by the lower bearing, 
which is in engagement with the worm. 

Side sills 50 or bottom portions of the side 
frames are mounted entirely above the trans 
verse beams, so that they do not extend be 
low the floor-level or bottom of the floor. In 
other words, the space between the ends of 
the transverse beams is left open in the di 
rection of the side of the car entirely up to 
the floor-level. A short body-bolster is pro vided, made, preferably, of one integral piece 
of cast-steel and consisting of a lower suspen 
sion portion or member 51, an upper com 
pression portion or member 52, inclined end 
portions 53, forming shoulders 54, (the faces 
of which engage the outer surfaces of the 
outer pair of longitudinal sills,) a central 
strut portion or member 55, and intermedi 
ate strut portions or members 56. These strut portions or members are arranged at 
suitable distances from each other and ex 
tend from the lower suspension member to 
the upper compression member, forming 
pockets therebetween for receiving the longi 
tudinal sills. Each of the intermediate strut 

w 

portions is provided with a bearing portion 
or pocket 57 for receiving the truss-rods 58, 
and suitable bearings or pockets 59 are pro 
vided in the upper compression member out 
side of the intermediate strut portions for 
supporting the truss-rods 60. A plurality of 
these bolsters are arranged between the 
transverse beams and the end sills of the car 
and extend beneath the doors and at a dis 
tance from the ends thereof, so that material 
which may fall from the ends of the doors in 
dumping the load will not come in 'contact 

65. 
with or interfere with the bolsters in anyway. 
These bolsters are of less length than the dis 

6 

tance between the side frames and have the 
upper portions of each end inclined down 
wardly and outwardly, as shown, so as to not 
only provide a suitable form for resisting the 
stress and strains to which the bolsters are 
subjected, but also for the purpose of provid 

O 
bolsters and the side sills or side frames for 

a sufficient space between the ends of the 
dumping the load. By making these bol 
sters of less length than the distance from 
side frame to side frame space is provided 
between the ends of the bolsters and side 
frames, which permits the dumping-doors to 
extend over such bolsters between the ends 
thereof and the side sills or side franies, as 
shown, and the doors have ample space be 
tween the ends of the bolsters and side 
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frames in which to move to open or closed 
position. The side frames are, as already 
suggested, arranged upon the transverse 
beams, so that they and the side sills, if any, 
are entirely above the level of the pivotal 
point of the doors and do not extend below 
the bottom of the floor or central floor por 
tion. Combined with the short bolsters this 
arrangement of the side sills or side frames 
affords a very large discharge-opening. 
By the above arrangement the doors may 

be moved to closed position manually when 
desired and, in fact, may be readily opened or 
closed without much effort when there is no 
load upon the doors. When the car is heav 
ily loaded, however, it becomes more difficult 
to release the doors manually. It is there 
fore very desirable that some simple means 
be provided whereby the doors may be re 
leased by means of fluid under pressure, such 
as air or steam. In order to enable this to be 
accomplished and still permit the doors to be 
operated manually when desired-as, for in 
stance, when fluid-pressure is not conven 
iently available--I find it advantageous to 
connect the fluid-pressure mechanism with 
the manually-operated devices, so as to oper 
ate them, and RE the doors. The means 
employed for manually operating the doors 
comprises hand-wheel and worm-wheel mech 
anism or similar gearing, as above described, 
movable to releasing position while the doors 
remain closed. The fluid-pressure mechan 
ism and manually-operated mechanism are 
connected in such a way that the latter can be 
employed to return the pistons of the fluid 
pressure mechanism to initial operative R 
tion while the doors are being moved to closed 
position. . 

I provide a pair of fluid-pressure cylinders 
61, extending, preferably, at right angles to 
the longitudinal center of the car and ar 
ranged between the double walls of the end: 
frames in such a manner as to economize 
space to as great an extent as possible. They 
are here shown mounted horizontally, and ex 
tending transversely of the car, so that their 
pistons can be readily connected with the 
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vertical worm-shafts in the manner herein after described. Each of these cylinders is provided with a piston 62, reciprocatingly 
mounted therein and connected with one of 

O 

the worm-shafts 11, preferably that on the 
EPs side of the car, by means of a piston rod 63 and sprocket-chain 64. The sprocket 

chain is in engagement with a sprocket-wheel 
65 upon the worm-shaft and extends from such sprocket-wheel to an idler-pulley 66 at 
the opposite end of the fluid-pressure cylin 
der, being connected to the rear side of the 
piston, so that the movement of the piston in 
either direction will move the sprocket-chain, 
and thereby the sprocket-wheel and worm 
shaft, correspondingly. Each of the cylin 
ders is provided with an inlet-port 76, which 
communicates with a suitable source of fluid 
under pressure through branch pipe 68 and 
pipes 69, which form a connection between 
such cylinders and the air or steam chamber 
of the engine. An outlet-port is provided 
near the end of each cylinder, so that the fluid 
under pressure may be exhausted therefrom 

25 
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when the piston has reached the end of its 
stroke. episton is returned to initial po 
sition by means of the manually-operated 
mechanisms during the operation of closing 
the doors. The sprocket-wheels 65 are each 
attached to one of the worm-shafts 11 by 
means of a spline 71, which permits the move 
ment of the sprocket-wheels longitudinally 
of such shafts into and out of engagement 
with suitable clutch members 72, which are 
mounted infixed relation to the worm-shafts, each of the sprocket-wheels being provided 
with a clutch member 73, adapted to engage 
the relatively fixed clutch member in the 
manner in which ordinary clutches com monly operate. 

In or 

throw the sprocket-wheels into and out of 
engagement with the worm-shafts or into 
and out of operative engagement with the 
doors, a hand-lever 74 is provided, having a 
forked end portion 75, which enters a suit 
able annular slot 76 in the hub of the sprocket 
wheel, such lever being pivotally mounted 
upon a suitable supporting-bracket 174 by 
means of a pivot-pin 77. The opposite end of 
this hand-lever is provided with a ratchet 78, 
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adapted to enter notches 79 in a curved or 
segmental rack 80, so as to hold the clutch 
members in engagement with each other 

er to provide suitable means for op 
erating the movable clutch members so as to 

/ 

when moved into engaging position and per 
mit the movement of the hand-lever in the 
opposite, direction to release the clutch. By this arrangement it will be readily seen that 
the feed-pipes of the piston-cylinders being 
connected to the compressed-air chamber of 
an engine and the dumping-doors being in 
closed position, such doors may be readily re 
leased by means of air under pressure com 

813,733 
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it is only yiecessary to turn the desired cock 
8 to open position, so as to admit fluid under pressure to the corresponding piston-cylin 
der. These cocks 31 are ordinary two-way 
cocks for opening and closing the passages 
for the sdmission of fluid under pressure to the fluid-pressure cylinders. They may be 
of any ordinary type, and therefore it is not 
deemed necessary to describe them in detail in this application. 

In operation, the'doors being in closed po 
sition, the worm-wheels are first moved back 
to initial position manually before the air is 
applied for the purpose of releasing the doors 
and permitting them to be swung open by 
the weight of the load. 

throw the clutch of the sprocket 65 out of en 
gagement with the worm-shaft before turn ing the worm-wheel to released position. The 
clutch is then thrown into operative position, 
so that the continuation of the movement of 
the worm-shaft in the releasing direction can 
be accomplished by means of the fluid under 
pressure and the doors thereby released. The 
doors being released and the load dumped, 
the pistons are returned to initial position by 
the rotation of the worm - shafts and the 
sprockets 65 in the operation of closing the doors manually. 

claim 
1. In a dump-car, the combination of dump 

ing - doors, manually-operated mechanism 
connected with such doors for operating 
them, and fluid-pressure cylinder and piston 
mechanism operatively connected with the 
doors for releasing them, substantially as de scribed. 

2. In a dump-car, the combination of dump 
ing-doors movable to open and closed posi 
tions, manually-operated mechanism for clos 
ing the doors and supporting them in closed position, and fluid-pressure cylinder and pis 
ton mechanism connected with the manually 
operated mechanism for E. it in one direction to release the doors, substantially as described. 
3. In a dump-car, the combination of dump 

ing-doors movable to open and closed posi 
tions, fluid-pressure mechanism for releasing 
the doors, and means operated independ 
ently of the fluid-pressure mechanism for 
moving, the doors from open to closed posi tion, substantially as described. 
4. In a dump-car, the combination of dump 

ing-doors movable to open and closed posi tions, fluid - pressure cylinder and piston 
mechanism for releasing the doors, and mech 
anism operated independently of the fluid 
pressure mechanism for moving the doors to 
closed position, and provided with means for 
moving the fluid-pressure-piston mechanism to initial position during the operation of clos municated to the cylinders from the engine. iing the doors, substantially as described. 

In order to accom 
plish this so as to leave the piston 62 in initial. 
operative-position, it becomes necessary to 
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5. In a dump-car, the combination of dump 
ing-doors movable to open and closed posi 
tions, meansfor supporting the doors inclosed position, fluid-pressure-cylinder mechanism 
provided with piston mechanism connected 
with the doors for releasing them, and manu 
ally-operated mechanism connected with the 
doors and with such piston mechanism for closing the doors and automatically moving 
the piston mechanism to initial position dur 
ing the operation of closing the doors, sub 
stantially as described. . 6. In a dump-car, the combination of dump 
ing-doors, gear and lever mechanism connect 

s 

ed with such doors for operating them, fluid pressure cylinder and piston mechanism op 
eratively connected with such gear and leyer 
mechanism for operating it in one direction 
to release the doors, and means for moving. 
the gear mechanism in releasing direction 
while the doors are stationary in closed posi 
tion to permit the free movement of the doors 
to open position independently of such gear 
mechanism, substantially as described. SPENCER OTIS. 

Witnesses: 
HARRY I. CROMER, 
ANNAL. SAVOIE. 
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