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UNITED STATES PATENT of FICE 
HOPPER BOTTOMCAR 

James D. Benbow and George W. Sines, Aurora, 
l, assignors to Western Austra Company, 
Aurora, ill, a corporation of nois 
Application August 16, 1937, serial No. 159,225 

(C. 105-240) 23 Claims, 
Our invention relates particularly to hopper 

type cars with bottom discharge doors mounted 
on trucks for operation om ralls, or hopper con 
tainers mounted on wheels with or without rub 
ber tires for operation on roads and pulled by 
tractor trucks, in which the doors or gates are 
controlled by air or any other fluid pressure. In 
the mining industry, coal mining in particular, 
the opening and closing of the doors or gates, 
when dumping the load into a hopper or onto a 
belt conveyor located under the track on which 
the cars operate, has been accomplished by me 
chanical means at the discharge point, and the 
car or the hopper container mounted on rubber 
tires could not be used to hall refuse or gob on 
the return trip to the mines and deposit it where 
the ore or coal had been removed, as it has been 
necessary to have the mechanical means located 
at the place of dumping when returning the 
refuse or gob to the mines, which is impractical 
because the location of the dump is constantly 
changing. Our invention permits the opening 
and closing of the doors or gates at any desired 
place, thus increasing the usefulness of the hop 
per car or hopper container mounted on rubber 
tires. In the drawings only One pair of doors is 
shown. However, any number of doors can be 
used and operated as described. 
The object of our present invention is to pro 

vide improved means for locking the discharge 
doors or gates in a closed position. 
Another object of our invention is to so locate 

the trunnion or pivot point of the discharge doors 
or gates that the load in the hopper car or the 
hopper container will assist in the opening of the 
doors or gates after the unlocking of the doors 
or gates has been accomplished. 
Another object of our invention is to provide 

means for controlling the unlocking or opening 
of the doors or gates from a remote point on 
the Car. 

10 

Another object of this invention is to provide 
discharge door locking means which is a part of 
the pressure cylinder, and the locking means must 
be unlocked before fluid pressure can be admitted 
to the cylinder. . 
Another object of this invention is to so locate 

the pivot points of the discharge doors or gates 
that they will be self-closing. 
Another object of Our invention is to provide 

a fluid pressure cylinder having the locking and 
unlocking means made an integral part of the 
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fluid pressure cylinder, whereby the locking and 
unlocking of the doors are controlled by admit 
ting or releasing the air or fluid pressure means 
into or Out of the locking and unlocking means in 
the cylinder. Fluid pressure means must first be 
applied to the locking means in the cylinder to 
unlock the doors before it can be applied to the 
cylinder. By exhausting the fluid pressure, the 
locking means will engage the piston rod of the 
cylinder when the piston rod of the cylinder is 
in an extended position. ?? 
Another object of Our invention is to provide 

a fluid pressure cylinder having a piston and pis 
ton rod mounted therein and a valve located in 
the lower cylinder head with a spring actuated 
locking means and fluid pressure unlocking 
means, which engages the piston rods to hold the 
doors closed when the piston rod is in an ex 
tended position. The locking device is so designed 
that air or any fluid pressure cannot be admitted 
to the fluid pressure cylinder until the locking 
means has been disengaged from the piston rod, 

35 
thus permitting the fluid pressure means to flow 
to the cylinders and Open the doors, 
Another object, of our invention is to provide 

mechanical locking means to lock, the doors in a 

40 

Another object of our invention is to provide 
means for controlling the unlocking, or the open 
ing and closing of the doors or gates from a 
tractor truck or locomotive by the tractor op 
erator or the locomotive engineer. 
Another object of our invention is to provide 

means whereby the air or fluid pressure means 
must first unlock the doors or gates before the 
air or fluid pressure is applied to the door opening 
ES. 
Another object of Our invention is to provide 

means whereby the piston rod can be adjusted as 
to length to provide for wear, or variations in 
shop practices, 
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closed position and fluid pressure means to unlock 
and open the doors, and a method of mounting 
the doors on the container so as to make them 
self-closing. 

Further objects of this invention are to pro 
vide a construction of maximum simplicity, effi 
ciency, economy and ease of assembly and Opera 
tion, and such further objects, advantages and 
capabilities as will later more fully appear and 
are inherently possessed thereby. 
The invention further resides in the combina 

tion, construction and arrangement of parts illus 
trated in the accompanying drawings and, while 
we have shown therein a preferred embodiment, 
it is to be understood that the same is susceptible 
of modification and change without departing 
from the spirit Of Our invention, 
In the drawings: 
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8, packing cup 82' and retaining washer 83, all 
held together by bolt 4 which is screwed into a 
threaded portion of piston rod 6 as shown in 
Figure 5. The spring 85 holds the piston D in 
the safety position shown in Figure 5 until the 
pressure applied to lever 4 moves the piston BO 
upward and packing cup 2 covers exhaust ports 
04, compressing spring 85 to permit air to flow 

thru the inlet 6 and holes 86 into the body of 
the control or 3-way valve 40 and thru hole 80 
to outlet 87. ' 
Automatic valve 44 is shown in cross section in 

Figure 11 and a similar automatic valve 44-A 
is shown in Figure 14. A more complete descrip 
tion is given in Letters Patent No. 1481,787 is 
sued to J. D. Benbow January 29, 1924, and it is 
therefore believed unnecessary to describe this 
valve in more detail in this application. The dif 
ference between the two valves is in the design 
of the bolt 5. Automatic valve 44-A has an ex 
tension to bolt 5 projecting thru the bottom head 
5-A with a jaw 60. . . . 

Referring to Figure 11, the automatic valve 44 
consists of a body 88 and bottom head is having 
inlet 45 and outlet 4 and exhaust ports or holes 
89. The bottom head 54 is attached to the valve 
body 88 by bolts 90. The complete piston 96 con 
sists of packing follower 53, packing cup 52 and 
spacer 46, packing cup 9 and spacer 92, packing 
cup 9 - A and washer 55, which are connected 
by bolt 5 and nut 56, forming one unit (piston 
96) for movement in the valve body 88. Walve 
body 88 has brass tube 57 pressed therein and 
has three series of holes 50, 93 and 94 located in 
the periphery thereof. The inlet 45 is connected 
to the auxiliary air reservoir 36, thereby main 
taining constant air pressure above the packing 
9-A. 
By the operation of control or 3-way valve 4 

(see Fig. 4), moving handle to the dotted po 
sition 42, air from reservoir 36 will flow through 
control or 3-way valve 40 to the lower portion 54 
of automatic valve 44 (see Figs. 11 and 14) thruin 
let 95, which forces the piston 96 upward and per 
mits air from reservoir 36 to flow in thru the 
holes 94 and out through the holes 93 to outlet 
47. Returning the valve handle 4 of the con 
trol or 3-way valve 40 to its normal position re 
leases the pressure in the lower portion 54 of the 
automatic valve 44 and the spring 97, combined 
with the air pressure above the packing 91-A, 
forces the piston 96 downward to the position 
shown in Figure 11 and the air will be exhausted 
from the outlet 47 back thru the holes 93 and 
outwardly to the atmosphere thru the holes 50 
and 89. 
Referring to Figures 12, 13 and 14, which ill 

lustrate another method of locking and unlock 
ing the doors 4, automatic valve 44-A, a cross 
section of which is shown in Figure 14, is simi 
larly constructed to automatic valve 44 shown 
in Figure 11, except that the bottom head 5 is 
changed as shown by 54-A of Figure 14. The. 
bolt 6 of the automatic valve 44-A is similar 
to bolt 5i of automatic valve 4 except that it 
is made longer and extends thru leather, oil or 
air seals 59 in the lower head 54-A and has the 
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O 

3 
by pins 66, which permits the oscillation of 

the door locking arms 62 for locking and un 
locking doors 4. Door locking arms 62 have ver 
tical slotted holes 98 and they are attached to 
bolt 6 at jaws 60 by pins 63. The door locking 
arms 62 have projections 67 which engage the 
doors 4 at the lugs 68 which are provided for 
adjustment of wear. Door locking arms 62 are 
provided with extensions 69 which project thru 
the sides 2 to permit manual unlocking of the 
doors 4 should some part of the automatic valve 

S 44-A fail to operate. 
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Referring to Figures 1, 4 and 5 and also to 
Figure 11 for cross section of automatic valve 
44, mounted on the car underframe is auxiliary 
air reservoir 36 which is charged thru some out 
side source, such as a locomotive having an air 
pump, thru the pipe line 37, which has valve 

for cutting off the air supply when the car is 
to be disconnected, and check valve 39 which 
prevents air from returning from auxiliary air 
reservoir 36. Control or 3-way valve 40 is 
mounted at some convenient place on either 
side of the car underframe i having valve han 
dle 4, which, when depressed to the dotted lines 
2, allows the air to flow from auxiliary air 
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reservoir 36 thru pipeline 37 through inlet 6 
to the control or 3-way valve 40 and pipe line 
4 to the lower end 54 of the automatic valve 
44. Pipeline 45 is connected to the upper part 
of automatic valve 44 and to auxiliary air reser 
voir 36, thereby keeping a constant pressure of 
air on the upper end of the automatic valve 44. 
When air is applied by the movement of valve 
handle 4 to the position 42, it forces the piston 
96 in automatic valve 44 upward and permits 
the air to flow from the auxiliary air reservoir 
36 thru automatic valve 44 to pipe 47, thru T 
48 and thru pipe lines 49 to the valve 9 of the 
cylinders 8 on either side òf the car body, un 
locking plston rod O and causing piston 27 and 
piston rod 0 to open doors 4. When the valve 
handle 4 is returned from position 42 to the 
full line position of valve handle, 4, the air is 
exhausted from the lower portion of automatic 
valve 44, which allows the return of piston 96 
to its normal position and the air in pipe lines 
9 is exhausted from valve 9 thru the pipe line 
9 and 4 to automatic valve 44 and thru the 
holes 50 and 89, which are a series of holes in 
the periphery of tube 57 and body 88 of auto 
matic valve 44, to the atmosphere, permitting 
the lock pin or piston rod 25 to return to the 
position shown in Figure 8. Packing cup 8 un 
covers holes 22 and allows the air in cylinder 8 
to flow to the atmosphere thru exhaust holes 
20, and piston 2, piston rod O and lock pin 
or piston rod 25 return to the normal position 
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jaw 60 attached for operating a door locking . . 
and unlocking mecharism as shown in Figures 
12, 13 and 14. Automatic valve 44-A is located 
between the two partition plates 64 (see Figs. 
12 and 13) and fastened thereto by bolts 99 
which pass thru the lower portion 64-A of au 
tomatic valve 44-A. The door locking arms 62 
are attached to the partition plates 6 at ends 

shown in Figure 6 and the doors 4 return to a 
closed locked position. 

Referring to Figures 9, 10 and 11, Figures 9 
and 10 show the hopper container -A mounted 
on rubber tires fff and supported by truck 2 
at the oscillating fifth wheel f3. Figure 10 is 
a rear view of Figure 9 and shows the location 
of the doors 4 and the door mechanism in refer 
ence to the hopper container -A and the tires 

The parts which are similar to the hopper 
car shown in Figure 1 are given the same ref 
erence numbers and the opening and closing of 
the doors 4 is accomplished by the cylinders 8 
in a similar manner to the Opening and closing 
of the doors 4 in the hopper car mounted on 
railroad trucks 5. 

Referring to Figure 11, the dotted lines O 





ing means to operate and lock said doors in the 
closed position. 

5. In a hopper bottom dump car, in combina 
tion, having bottom doors supported at opposite 
ends of said hopper bottom dump car for side 
wise swinging movement, fluid pressure cylinders 
with pistons, piston rods and spring actuated 
piston rod locking means mounted in said fluid 
pressure cylinders mounted on the hopper sides 
of Said hopper bottom dump car, said piston rods 
Connected to Said doors, means mounted. On said 
hopper bottom dump car to control the admis 
Sion and release of fluid pressure which actuates 
the pistons and spring actuated piston rod lock 
ing means and said fluid pressure cylinders to 
unlock, Open, close and lock the said doors. 

6. In a railway dump car or container, hav 
ing discharge doors, fluid pressure cylinders with 
pistons and piston rods mounted therein mounted 
on Said car or container, said piston rods con 
nected to said doors, spring actuated door lock 
ing means engaging said piston rods to hold said 
doors closed, fluid pressure unlocking means 
mounted in the cylinder head of the said fluid 
pressure cylinders, control means on said dump 
car or container to control the admission of fluid 
pressure to said fluid pressure unlocking means 
and said cylinders to unlock and open the said 
doors and to release the fluid pressure in the said 
fluid pressure cylinders and the said fluid pres 
Sure unlocking means to allow said doors to close 
and the said spring actuated door locking means 
to lock said doors in a closed position. 

7. In a hopper bottom dump car, having self 
closing sidewise Swinging doors pivotally mounted 
On the hopper ends of said hopper bottom dump 
car, fluid pressure cylinders with pistons and pis 
ton rods mounted therein mounted on said hop 
per bottom dump car, said piston rods connected 
to Said doors, spring actuated door locking means 
engaging said piston rods and fluid pressure un 
locking means mounted in the cylinder heads of 
the said fluid pressure cylinders, control means 
On the said hopper bottom dump car to control 
the admission of fluid pressure to said fluid pres 
Sure in locking means and said fluid pressure 
cylinders to unlock and open the said doors and 
to control the release of the fluid pressure in the 
said fluid pressure cylinders and the said unlock 
ing means and allow the said doors to close and 
the said spring actuated door locking means to 
engage the extended said piston rod and lock the 
Said doors in a closed position. 

8. In a hopper container, in combination, sup 
porting means for said hopper container form.Ove 
ment over the road, tractor truck connected to 

- said hopper container supporting means, said 
hopper container having bottom discharge doors, 
fluid pressure cylinders with pistons, piston rods 
and piston rod locking means mounted thereon 
mounted on said hopper container, said piston 
rods connected to said doors, fluid pressure con 
trol means mounted on said tractor truck hav 
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closedi, remote control means to contro the un 
locking of said power locking means and said 
power Openingsmeans to Open said doors. 

10. A hopper container with supporting means 
for movement over the ground, in combination, a 
pair of gravity closing doors swingably supported 
at the ends of said hopper container, fluid pres 
sure cylinders with pistons, piston rods and pis 
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ton rod locking mechanism mounted in said cyl 
inders mounted on said hopper container, said 
piston rods connected to said doors, control means 
to control the movement of fluid pressure to the 
said piston rod locking mechanism and fluid pres 
Sure cylinders and control the movements of the 
said pistons and locking mechanisms when open 
ing and closing said doors. 

11. In a container having sloping sides and 
ends with openings at the bottom thereof, in com 
bination, supporting means for said container for 
movement over the road, doors pivotally mounted 
at the ends of the said container to close said 
openings, fluid pressure cylinders having pistons, 

25 
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piston rods and locking means for said piston 
rods mounted in said cylinders mounted on the 
sides of said container, said piston rods connected 
to said doors, and said piston rod locking means 
engages and locks the said piston rods in the 
extended position to hold the doors closed, 

12. In a railway hopper bottom dump car, a 
plurality of discharge doors, fluid pressure cylin 
ders with pistons, piston rods and door locking 
means mounted therein pivotally mounted on said 
hopper bottom dump car, said piston rods are 
adjustably and pivotally connected to said dis 
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ing fluid connection means to said hopper con 
tainer door locking means and said cylinders to 
control the unlocking and opening of the said 
doors and release the fluid pressure to allow said 
doors to close and lock. 

9. A hopper container with means to support 
and move said hopper container over the ground, 
in combination, multiple doors at the bottom of 
said container, power opening and closing means 
attached to said hopper container and to said 
doors, powerlocking means attached to said power 
opening and closing means to hold said doors 
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charge doors, control means mounted on said 
, hopper botton dump car to control the admis 
sion of fluid pressure to said door locking means 
and said cylinders to unlock the door locking 
means and open said doors. 

13. In a hopper bottom container with bottom 
openings, supporting means for said container for 
movement over the road, self-closing doors to 
close said bottom opening swingably mounted om 
the ends of said container, fluid pressure cylin 
ders with pistons and piston rods mounted therein 
swingably mounted on the sides of said container, 
One end of said piston rods pivotally connected 
to said doors, fluid pressure door unlocking means 
and automatic door locking means mounted on 
said container, said automatic door locking means 
locks said doors when said doors are in a closed 
position, control means on said hopper bottom 
container supporting means to control the ad 
mission of fluid pressure from the fluid pressure 
reservoir mounted on said supporting means, to 
the said door unlocking means to unlock said 
doors and to said cylinders to open said doors 
and to control the release of said fluid pressure 
to allow said doors to close and automatically 
lock. 

14. A hopper container with bottom openings, 
in combination, supporting means for movement 
of said hopper container over the ground, gravity 
closing bottom doors to close said bottom open 
ings swingably mounted on said container, fluid 
pressure cylinders with pistons and adjustable 
piston rods mounted therein swingably mounted 
om said container, said piston rods pivotally con 
nected to said doors, fluid pressure unlocking and 
locking means mounted in the heads of said cylin 
ders with means to engage said piston rods when 
in an extended position to hold said doors in a 
closed position, control means mounted on said 
container supporting, means to control the ada 
mission of fluid pressure to said unlocking means 



6 
and said cylinders to unlock and open the said 
doors and allow the said doors to close and lock. 

15. A hopper container with bottom openings, 
in combination, supporting means for movement 
of said container, gravity closing doors mounted 
on the ends of said container to close said bot 
tom openings, fluid pressure cylinders with pis 
toris and piston rods mounted therein swingably 
mounted on said container, said piston rods pivor 
otally connected to said doors, spring locking and 
fluid pressure unlocking means mounted in said 

O 

cylinders with means to engage said piston rods 
to hold said doors in a closed position, remote 
fluid pressure control means having fluid pressure 
connection to said locking and unlocking means 
and said cylinders to control the unlocking and 
opening of said doors and to release the fluid 
pressure and allow the doors to close and lock. 

16. A hopper container having bottom dis 
charge doors mounted on the ends thereof with 
supporting means for movement of said container 
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inders with pistons and piston rods pivotally 
mounted on the sides of said hopper botton con 
tainer, door locking and unlocking means 
mounted in the cylinder heads of said fluid pres 
sure cylinders, said piston rods pivotally con 
nected to said bottom discharge doors, remote 
means to control the unlocking and the admis 
sion of fluid pressure to the said fluid pressure 
cylinders to open said doors, and to control the 
releasing of fluid pressure in said fluid pressure 
cylinders to allow said doors to close and be 
locked. 

20. A hopper bottom container with bottom 
openings and means to support and move said 
hopper bottom container, in combination, dis 
charge doors mounted on said hopper bottom con 
tainer to close said bottom openings, fluid pres 
sure cylinders with pistons and piston rods 
mounted therein mounted on said hopper bottom 

20 

over the road, in combination, a self-propelling , 
power unit attached to said container, fluid pres 
sure cylinders with pistons, piston rods and door 
locking and unlocking means, mounted therein 25 
swingably mounted on the sides of said container, . 
said piston rods pivotally connected to said doors, 
control means mounted on said propelling unit 
having fluid pressure connection to said door 
locking and unlocking means and to said cylin 
ders to control the unlocking and opening of said 
doors and allow said doors to close and lock. 

17. A hopper container having self-closing bot 
tom discharge doors with Supporting means for 
movement of said container over the road, in 
combination, fluid pressure unlocking and auto 
matic locking means mounted at the bottom of 
said hopper container above said doors and said 
locking means contacting said doors, fluid pres 
sure cylinders with pistons and piston rods mount 
ed therein Swingably mounted on the sides of 
said hopper container, one end of said piston rods 
pivotally connected to said doors, fluid pressure 
control means mounted on said hopper container 
Supporting means having fluid pressure connec 
tion to said unlocking means and to said cylinders 
to control the unlocking and opening of the said 
doors and to release said fluid pressure to auto 
matically close andlock said doors. 

18. A hopper container having swinging doors 
mounted at the bottom thereof, in combination, 
rolling supporting means for movement of Said 
hopper container, a self-propelled traction unit 
having an operator's station mounted thereon at 
tached to said supporting means, fluid pressure 
cylinders with pistons, piston rods, spring lock 
ing means and fluid pressure unlocking means 
mounted therein swingably mounted on the sides 
of said container, said piston rods pivotally Con 
nected to said doors, said spring locking means 
engaging said piston rods when doors are closed, 
automatic valves to admit fluid pressure to the 
unlocking means and cylinders mounted om sald 
container supporting means, fluid pressure con 
trol valves mounted at said operator's station of 
said traction unit having fluid pressure connect 

30 

35 

container, said piston rods connected to said dis 
charge doors, means mounted in said pressure 
cylinders to engage and lock said piston rods 
when said piston rods are in an extended posi 
tion to hold said doors in a closed position. 

21. A hopper bottom container with bottom 
openings and means to support and move said 
hopper bottom container, in combination, dis 
charge doors mounted on said hopper bottom 
container to close said botton Openings, fluid pres 
sure cylinders with pistons and piston rods 
mounted therein mounted on said hopper bot 
tom container, said piston rods connected to 
said discharge doors, means mounted in said 
pressure cylinders to engage and lock said piston 
rods when said piston rods are in an extended 
position to hold said doors in a closed position, 
remote control means to control the unlocking of 
said door locking means and permit fluid pres 
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sure to enter the said fluid pressure cylinders 
and open said doors, and to control the release 
of fluid pressure from said fluid pressure cylinders 
and permit the doors to close and be locked. 

22. In a hopper bottom container with swing 
able doors to close the bottom of said hopper 
bottom container, in combination, means to sup 
port and move said hopper bottom container, fluid 
pressure cylinders having pistons, piston rods, 
locking and unlocking means mounted in said 
cylinders mounted on the said hopper bottom con 
tainer, said piston rods connected to Said doors, 
means to control the unlocking and admit fluid 
pressure to said cylinders to open said doors, and 
to control the releasing of the fluid pressure from 
said cylinders to allow the doors to close and be 
locked. 
23. In a hopper bottom container with swing 

able doors to close the bottom of said hopper 
botton container, in combination, means to sup 
port and move said hopper bottom container, fluid 
pressure cylinders having pistons, piston rods, 
spring locking and fluid pressure unlocking means 
mounted in said cylinders mounted on said hop 
per bottom container, said piston rods connected 
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ing means to said automatic valves, unlocking 
means and cylinders to control the unlocking, 
opening, closing and locking of the said doors. 

19. A hopper bottom container with swingable 
bottom discharge doors mounted for movement 
on rail or road as described, fluid pressure cyl 

to said doors, means to control the admission of 
fluid pressure to the said unlocking means and 
said cylinders to open said doors and to control 
the release of said fluid pressure in said cylinders 
and unlocking means to allow the doors to close 
and the said spring locking means to lock said. 
door in a closed position. 

JAMES D. BEINBOW. 
GEORGE W. SNES. 


