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[5 7] ABSTRACT 

A hopper car door operating and locking mechanism 
for bottom opening containers is especially suited for 
use in railroad hopper cars. The mechanism comprises 
pneumatic cylinder actuated lever arms linked to the 
‘hopper doors. A positive force is required to' either 
open or close thehopper doors. The mechanism is an 
assembly which can be removed ' and installed as a 
unit, and it eliminates need for removing the car from 
service for a long period of time. for repairs to the op 
erating mechanism. 

11 Claims,- 5 Drawing Figures -> 



3.789.772 

@VJ I F w 

j x I 

- f v 

SHEET 1 ‘BF 4 

PATENTEUFEB 51914 



3.789.772 PATENTEU FEB 5 I974 

sum 2-0; 4 

‘lllllmllla 



3.189.712 P-ATENTEDFEB 51914 
sum ,3 nr 4 

'\ \\\\\ 

WW” 

I I 

/ / / 
29 38 33 50 /7 

/ 1' 
34 39 30 64 3/ 





3,789,772 
1 

HORRER ,CAR DQQR OPERATING AND LOCKING 
" ‘ ‘ ' " MECHANISM ‘ 

This invention relates to an improved apparatus for 
operating hopper doors located at the bottoms of hop 
pers for containing generally granular type material. 
Although my ‘invention is not thus limited, it is espe 

cially suitable for hopper bottom railroad cars used to 
transport raw materials for basic industries and, partic 
ularly, for use in steelmaking. Most known hopper cars 
have transverse doors with a latching device at each 
end of each door, orhav'e'several doors on each side of 
‘the center sill. These hopper cars usually require two 
:men working on opposite ‘sides of the car to open their 
hopper doors. The men open one door at a time. Mate 
rial'discharges ‘from the portion of the car above the 
opendoor until it forms a “bridge” over the vacant 
space above the door. This “bridge” is broken by pok 
ing a rod at it, by shaking the Year with a car shaker, by 
pounding on the sides of the car, or .by using an over 
head crane with a clamshell or other appropriate de 
vice‘. All of these methods are time-consuming, and 
shaking vor using a crane involves an additionalcost. In 
the case where the doors do 'not extend transversely 
across the width of the car, and when all the doors on 
one side only have been opened, such car has been 
known to turn over. This, of course, is extremely dan 
gerous to life and limb. Whenever hopper doors are 
warped, bent, or strained, they must be repaired by 
heating and pounding them back into shape. Prior art 
hopper door operatingmechanisms have required that 
the hopper or hopper car be shut down or taken out of 
service whenever ‘the operating mechanism is broken 
or badly worn, until such time as repairs have been 
completed. 
Door operating mechanisms are shown and described 

in the following U. S. patents: Priebe U.S. Pat‘. No. 
v l,077,299, Davis U.S. Pat. No. 1,470,149, Landis U.S. 
Pat. No. 2,268,290, Aquino US. Pat. No. 3,515,076, 
and ,Kuzmicki US. Pat. No. 3,656,437. _ 

I have invented an apparatus for opening and closing 
oppositely disposed hopper doors simultaneously. My 
apparatus can be operated by a single individual, has a 
self-locking mechanismgthat will maintain doors in a‘ 
closed position in t_ransit,l'is much safer to operate than 
hopper car doors heretofore available, and is installed 
on and removed from the hopper bottom as a unit for 
servicing. _ v _ 

It is the primary object of my invention to provide an 
apparatus for rapid opening and closing of oppositely 
disposed doors on hopper bottoms simultaneously for 
rapid discharge of materials. 

It is another object to provide a positive mechanical 
locking mechanism to prevent doors from opening in 
the event air cylinders are inadvertently actuated. 

It is another object of my invention to provide a posi 
tive self-locking mechanism that will not allow doors to 
open or be opened in transit. . 

It is also an object ‘to provide an apparatus capable 
of being operated by a single individual. . 

' It is another object to provide an apparatus that can 
be rapidly installed and removed from a hopper bottom 
as a single unit for servicing. 

It is another object to provide an apparatus that can 
be operated with a high degree of safety. 

In the appended drawings: 
FIG. 1 is a side elevational view of a railroad hopper 

car equipped with my invention. I 
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2 
FIG. 2 is a plan view of my door operating mecha 

nism removed from the hopper car, and having por 
tions cut away. 
FIG. 3 is a partial plan view similar to FIG. 2, but with 

the mechanism in the closedv position. > 
FIG. 4 is a partially sectioned elevational view taken 

along line lV-IV on FIG. 2.‘ . 

FIG. 5 is an end view of FIG. 2, with parts removed. 

A hopper bottom railroad car 10 (FIG. 1) is 
equipped with horizontally opposed hopper doors l2, 
and 13. A center sill 14 runs the length of the car as is 
standard in railroad car construction. 
As best seen in FIG. 2, my hopper-door operating 

mechanism is a unitary assembly comprising an air cyl 
inder actuating means and appropriate linkage in a 
housing. Unitary assembly 15 includes a top plate 16 
(FIG., 4) and a bottom plate 17 held together and 
spaced apart by spacers 19, 20 and 2l._Three-way air 
valve 24 (shown only diagrammatically) controls a pair 
of double-acting air cylinders 26 and 26a which are op 
positely disposed and have piston rods 27 and 27a. 
Connecting links 29 and 30 are pivotally connected to 
the end of piston rod 27 by pin 31 and to levers 33 and 
34, respectively by pin 35 and 36. Lever 33 is pivoted 
to housing 15 by pivot pin 38, while lever 34 is pivoted 
to housing 15 by pivot pin 39 intermediate its length, 
but not centrally. The pivot point of each of pins 38 and 
39 is off center from levers 33 and 34 to provide a rela 
tively long arm in one direction from the pivot and a 
relatively short arm in the other direction. Links 29 and 
30 are pivotally connected to the short arms of levers 
33 and 34. A second pair of links, 40 and 41 on each 
long arm of the levers 33 and 34, connects these long 
arms to connector 42 on the respective doors, l2 and W 
13. The equipment described so far is duplicated on ei 
ther side of center pin 43 which is midway between cyl 
inders 26 and 26 a and connects plates 16 and 17. An 
equalizer bar 44 is pivoted to pin 43, and an equalizer 
link 46 is pivoted to one end of bar 44 and to link 29 
at a point between the midpoint of link 29 and its piv 

‘ otal connection with piston rod 27 at pin 31. Equalizer 

60 

65 

link 46a is pivoted to the other endof bar 44 and to link ' 
29a in the same manner as link 46 to prevent. jamming 
and insure opening of the doors int'he case'of failure 
of one of air cylinders 26 and 26a. Each spacer 19 is 
backed by a lever stop 50 which is attached to its re 
spective spacer. 
Hangers 52 (FIGS. 4 and'S) are attached-to the un 

derside of center sill 14 by bolts 53 and to top housing 
plate 16 by bolts 54 to hold the assembly 15 in place 
beneath the car. Whenever it'is desired to remove the 
assembly for servicing or replacement, it is necessary. 
only to disconnect the pneumatic connections (not 
shown), to remove bolts 53 or bolts 54, and to discon 
nect links 40 and 41 from the doors. By ‘reversing the 
procedure, an operable assembly can ‘be installed in a 
minimum amount of time. The worn or inoperable 
mechanism can then be repaired and installed on a dif 
ferent hopper when its mechanism is removed for re 
pair or replacement. 
When the doors 12 are in the closed position, the-axis 

of pivot pin 31 is on the inboard side (air-cylinder side) 
of a line between the axes of pins 35 and 36. When the 
hopper contains material which bears against the 
doors, a force is exerted through links 40 and-41 to le 
vers 33 and 34 which urges pins 35 and 36 toward each 
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other and pin 31 into the air cylinder, causing the force 
holding the doors in the closed position to be even 
greater. The doors cannot be moved to the open posi 
tion unless suf?cient force is generated by the air cylin 
der to overcome the locking force and move pin 31 
past the outboard side of the line between the axes of 
pins 35 and 36. At this time, the weight of material 
above the doors 12 will assist in moving them to the 
open position. 
Despite the fact that the door operating mechanism 

cannot be moved into the doors-open position without 
actuating air cylinders 26 and 26a, a positive mechani 
cal locking device is provided to prevent the hopper 
doors from opening in transit. While a pin could be in 
serted through a hole in top plate 16 to block move 
ment of my operating assembly, it is preferable to have 
a locking apparatus that can be controlled from the 
side of the car. 

My locking apparatus comprises a rotatable stop hav 
ing a lever arm, a link bar, a locking handle and latch. 
Rotatable stop 60 has a shaft 61 which is journaled in 
housing 62 on top plate 16>and carries lever arm 63 at 
one end with a curved elongated stop bar 64 at the 
other. Locking handle 65 is pivotally attached to the 
underside of car 10 by pivot pin 66. Link bar 67 pivot 
ally connects operating handle 65 to lever arm 63. Op 
erating handle 65 is notched at 70. Latch plate 71 is 
fixed to the underside of car 10, and carries U-shaped 
latch 72 pivotally attached to it. Top housing plate 16 
is provided with a hole 75 to accommodate stop bar 64 
of rotatable stop 60. _ 

FIG. 5 shows locking handle 65 and stop 60 in the un 
locked position. To lock the assembly in the doors 
closed position, locking handle 65 is raised slightly and 
latch 72 is moved out of notch 70. Handle 65 is allowed 
to drop downwardly. As handle 65 pivots about pin 66, 
link bar 67 moves generally toward center sill 14, rotat 
ing lever arm 63 about shaft 61 of stop 60 which causes 
stop bar 64 to drop downwardly throgh hole 75 into po 
sition to block movement oflink 31. In the case that the 
cylinder 26 is inadvertently actuated,'the presence of 
stop bar 64 will prevent suf?cient movement oflinks 29 
and 30 to pass the line between pins 35 and 36, and 
thus the doors will remain closed. 
Unlatching of the stop mechanism is accomplished 

merely by pulling the handle 65 back into the position 
shown in FIG. 5, and positioning latch 72 in notch 70. 
This rotates shaft 61 in the opposite direction and 
raises stop bar 64 from its blocking position beneath 
hole 75. 
From the foregoing description, it is readily apparent 

that I have invented a rapid opening and closing door 
mechanism that can be operated safely by a single indi 
vidual, with a positive latching mechanism that will not 
allow hopper doors to open in transit or inadvertently,‘ 
and which mechanism can be removed from a hopper 
bottom as a single unit for servicing. 

I claim: . 

1. In a railway hopper car, having opposed doors on 
its bottom, an operating mechanism for actuating said 
doors, said mechanism comprising: 
‘an actuating means; 
a pair of levers pivoted intermediate their length to 

‘ said car, to provide a relatively long arm in one di 
rection from the pivot and a relatively short arm in 
the other direction from the pivot; 
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4 
a ?rst pair of links pivotally connecting said short 
arm of each of’ said levers to said actuating means 
on a common axis; and 

a second pair of links on each long arm of said levers 
connecting said long arms of said levers to respec 
tive doors. 

2. A railway hopper car as de?ned in claim 1 further 
comprising a housing for said mechanism which is re 
movably attached to the underside of said hopper car 
between said doors. 

3. A railway hopper car as de?ned in claim 2 in which 
said housing has a hole through which a stop member 
may be inserted into ‘the path of travel of said ?rst pair 
of links, and a stop member positionable in said hole to 
prevent movement of said ?rst pair of links. 

4. A railway hopper car as de?ned in claim 3 further 
comprising a pivotal stop comprising a shaft journaled 
for rotation in a housing atop the assembly, a lever arm 
at one end of said shaft and at a right angle thereto and 
a stop bar at the other end of said shaft adapted for 
movement through said hole into and out of the path 
of movement of one of said links, and means for rotat 
ing said shaft. 

5. A railway hopper car as de?ned in claim 4 in which 
said rotating means comprises an operating handle piv 
oted at one end to the underside of said hopper car, and 
a link bar pivoted to said handle intermediate its length 
and pivoted to the lever arm of said stop. 

6. A railway hopper car as de?ned in claim 5 further 
comprising latching means attached to said hopper car 
and engageable with said handle. 

7. A railway hopper car as de?ned in claim 1 in which 
said actuating means is a piston driven by a pneumatic 
cylinder. 

8. A railway hopper car as de?ned in claim- 1 wherein 
said doors having an open position in which the ends 
of the long arms of said levers are urged outwardly, 
and the pivotal connection of said ?rst pair of links 
to said actuating means is on the outboard side of 
a line between the axes of the pivotal connections 
between said short arms and said ?rst pair of links; 

said doors having a closed position in which the ends 
of the long arms of said levers are closer together 
than when in the doors-open position, and the piv 
otal connection of said ?rst pair of links to said ac 
tuating means is on the inboard side of the line be 
tween the axes of the pivotal connections between 
said short arms and said ?rst pair .of links. 

9. A combination with a container having opposed 
doors on its bottom of an operating mechanism for ac 
tuating said doors, said mechanism comprising; 
an actuating means; 
a pair of levers pivoted intermediate their length to 

said car, to provide a relatively long arm in one di 
rection from the pivot and a relatively short arm in 
the other direction from the pivot; 

a first pair of links pivotally connecting said short 
arm of each of said levers to said actuating means 
on a common axis; and 

a second pair of links on each long arm of said lev'ers 
connecting said long arms of said levers to respec 
tive doors. . 

10. A combination as de?ned in claim 9 further com 
prising a housing for said mechanism whice is remov 
ably attached to the underside of said container be 
tween said doors. 
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11. A combination as de?ned in claim 10, further 
comprising a second operating mechanism situated in 
said removable housing and attached to said doors sub 
stantially in a mirror image of the ?rst-named mecha 
nism, an equalizer bar pivotally connected to said hous 
ing at its midpoint, a pair of equalizer links each pivot 
ally connected to'one end of said equalizer bar, the free 
end of one equalizer link being connected to one of 
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6 
said ?rst pair of links, at a point between its midpoint 
and its pivotal connection with said ?rst actuating 
means, the free end of said other equalizer link being 
connected to one of said first pair of links of said sec 
ond operating mechanism at a point between its mid 
point and its pivotal connection with said second actu 
ating means. 

* * * * >l< 
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