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An actuating system for operating the doors of a railroad 
hopper car While dumping the contents outside of the rails. 

(21) Appl. No.: 11/446,728 A main lever is rotatably coupled Within the center sill With 
a rod extending from an arm of the lever to a door Which 
covers the hopper. As the lever is rotated, the rods act to 

(22) Filed: Jun. 5, 2006 move the doors aWay from the hoppers. 
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RAILROAD HOPPER CAR DOOR ACTUATING 
MECHANISM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims bene?t from US. Provi 
sional Patent Application Ser. Nos. 60/687,081, ?led Jun. 3, 
2005, and 60/691,484, ?led Jul. 2, 2005 Which applications 
are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention is directed in general to a 
device for opening the hopper doors of a railroad car, and, 
in particular, to a system for automatically opening and 
closing the hopper doors of a railroad car. 

[0004] 2. Description of the Related Art 

[0005] A common type of railroad freight car in use today 
is the freight car of the type Wherein the load is discharged 
through hoppers in the underside of the body. Such cars are 
generally referred to as hopper cars and are used to haul coal, 
phosphate and other commodities. 

[0006] After hopper cars are spotted over an unloading pit, 
the doors of the hoppers are opened, alloWing the material 
Within the hopper to be emptied into the pit. 

[0007] Hopper cars, Which may be covered, are usually 
found With one of tWo hopper con?gurations: transverse, in 
Which the doors closing the hoppers are oriented perpen 
dicular to the center line of the car; or longitudinal, in Which 
the doors closing the hoppers are oriented parallel to the 
center line of the car. An example of a hopper car With 
transverse doors is shoWn in US. Pat. No. 5,249,531, While 
an example of a hopper car With longitudinal doors is shoWn 
in US. Pat. No. 6,955,126. 

[0008] Prior art references Which teach operating mecha 
nisms for opening and closing hopper doors include US. 
Pat. Nos. 3,596,609; 4,741,274; 3,187,684; 3,611,947; 
3,786,764; 3,815,514; 3,818,842; 3,949,681; 4,222,334; 
4,366,757; 4,601,244; 5,823,118; and 5,249,531. There are 
several disadvantages to the hopper door operating mecha 
nisms described in some of the aforementioned patents. One 
problem is that some of the prior art mechanisms are 
designed such that each actuating mechanism is connected 
to doors from tWo separate hoppers. Thus, if the mechanism 
fails, it effects the operation of tWo hoppers. Another dis 
advantage of some of the above described hopper door 
mechanisms is that the operating mechanisms limit the 
distance of the door motion, thus limiting the open area of 
the car’s bottom. This arrangement sloWs the unloading 
process and causes additional costs and potential damage to 
the car due to increased periods in thaW sheds. HoWever, 
many of these systems usually require automatic operation 
of the doors, Which requires an operating cylinder and 
valving. 

[0009] Finally, it is often desirable to empty the contents 
of a railcar While the car is in motion, thus alloWing the car 
to be emptied quicker. This method of operation also nor 
mally requires the use of expensive air cylinders and valv 
1ng. 
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SUMMARY OF THE INVENTION 

[0010] It is therefore an object of the present invention to 
provide an actuating mechanism Which alloWs the discharge 
doors of a hopper car to open and close automatically. 

[0011] It is a further object of the present invention to 
provide a simple automatic mechanism for actuating the 
discharge doors of a hopper car Which can quickly empty the 
contents. 

[0012] It is a still further object of the present invention to 
provide an actuating mechanism for a hopper car Which can 
be used to dump the load outside the rails. 

[0013] These and other objects of the present invention 
Will be more readily apparent from the descriptions and 
draWings Which folloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is an elevational vieW of a standard three 
pocket hopper car having a single transverse door associated 
With each hopper Which is capable of using the present 
invention; 
[0015] FIG. 2 is an elevational vieW of hopper car having 
a longitudinal door set Which is capable of using the present 
invention; 
[0016] FIG. 3 is a cross-sectional vieW of a railroad car 
using the present invention; 

[0017] FIG. 4 is a bottom vieW of the mechanism of the 
present invention; 

[0018] FIG. 5 is a plan vieW of the mechanism of the 
present invention installed on the center sill of a railroad car; 

[0019] FIG. 5 is a bottom vieW of the main lever of the 
present invention; 

[0020] FIG. 6 is a bottom vieW of the main lever of the 
present invention; 

[0021] FIGS. 7A-B, shoW tWo vieWs of the main lever of 
the present inventions; 

[0022] FIGS. 8A-B, shoW tWo vieWs ofthe second plate of 
the present invention; 

[0023] FIGS. 9A-B, shoW tWo vieWs of the ?rst plate of 
the present invention; 

[0024] FIGS. 10A-B, shoW tWo vieWs of the actuating 
lever of the present invention; 

[0025] FIGS. 11A-C, shoW three vieW of the couplers of 
the present invention; 

[0026] FIGS. 12A-B, shoW tWo vieWs of the links of the 
present inventions; 

[0027] FIGS. 13A-B, shoW tWo vieWs of other links of the 
present invention; 

[0028] FIGS. 14A-B, shoW tWo vieWs of another link of 
the present invention; 

[0029] FIG. 15 is a bottom vieW of an alternative embodi 
ment of the present invention; 

[0030] FIGS. 16A-C shoWs 3 vieWs of a main lever for use 
With the present invention; 
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[0031] FIG. 17 is a cross-sectional vieW of an alternative 
embodiment of the present invention; 

[0032] FIGS. 18A-B, show tWo vieWs ofa link for use in 
the present invention 

[0033] FIGS. 19A-B, shoW tWo vieWs ofa coupler for use 
in the present invention; 

[0034] FIGS. 20A-D, shoW four vieWs of hinges for use in 
the present invention; 

[0035] FIGS. 21A-C, shoW three vieWs of the hinge butts 
for use With the present invention; and 

[0036] FIGS. 22A-C, shoW three vieWs of the operating 
beam fulcrum for use With the present invention. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0037] FIGS. 1-2 display two different major types of 
hopper cars. FIG. 1 shoWs hopper cars using transverse 
doors, While FIG. 2 shoWs a car using longitudinal doors. 

[0038] Referring noW to FIG. 1, there is shoWn a typical 
three pocket railWay hopper car, generally designated at 2, 
Which may be equipped With a preferred embodiment of the 
present invention. Car 2 is provided With a plurality of 
hopper units 4, a plurality of Wheels 5, and a longitudinally 
extending center sill 6. Wheels 5 are mounted on a series of 
truck axles 7. Each hopper unit 4 is provided With a door 9 
Which is moveable to open and close each hopper unit 4. An 
actuating system for this type of car is taught in US. patent 
application Ser. No. l0/863,887, ?led Jun. 8, 2004, Which 
application is incorporated herein by reference. 

[0039] Referring noW to FIG. 2, there is shoWn a typical 
hopper railcar, generally indicated at 10, having longitudinal 
doors Which may be equipped With a preferred embodiment 
of the present invention. Car 10 is provided With a longitu 
dinal door set 12, a plurality of Wheels 14, and a longitu 
dinally extending center sill 16. An operating system for this 
type of hopper car is taught in US. Pat. No. 6,955,126, 
issued Oct. 28, 2005, Which patent is incorporated herein by 
reference. Although the system taught in this patent teaches 
the operation of a single pair of doors, the mechanism can 
be used to open multiple sets of longitudinal doors. 

[0040] FIG. 3 shoWs the mechanism of the present inven 
tion for use on a car in Which the contents are dumped 
outside of the rails 18. The main lever 20 is rotatably 
coupled Within the center sill 22 of the railroad car 24 
betWeen a ?rst plate 26 Which slides over extension 28 of 
lever 20 Within center sill 22 and a second plate 30 abutting 
the outside of center sill 22. Plates 26 and 30 are attached 
together using bolts placed through apertures 32 in each 
plate. An actuating lever 34 is ?tted on a square section 36 
of lever 20 by sliding slot 38 of lever 34 over section 36. 

[0041] A ?rst door rod 40 is coupled to one arm of lever 
20 by a coupler 42 Which is rotatably connected to the arm 
by a link 46. The other end of rod 40 is coupled to door 45 
by a coupler 42 Which is attached to a bracket on the door 
by a link 50. A second door rod 52 is coupled to the other 
arm of lever 20 by a coupler 42 Which is rotatably coupled 
to the arms by a link 44. The other end of rod 52 is coupled 
to door 58 by a coupler 42 Which is attached to a bracket on 
the door by a link 50. 
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[0042] To open the doors, actuating lever 34 is rotated by 
virtue of a connection to an opening 64 in lever 34. Lever 34 
may be coupled to an air cylinder for rotation, or a manual 
lever could possibly be connected to opening 64 of lever 34 
to rotate the lever. 

[0043] As lever 34 rotates, main lever 20 also rotates by 
virtue of its connection Within slot 38 around square section 
36 of lever 20. As lever 20 rotates, coupler 42 causes rods 
40 and 52 to pull on the hopper doors 45 and 50, causing 
them to the open vertical position as can be seen in FIG. 3. 
This alloWs the contents of each hopper to empty outside of 
the rails of the track. 

[0044] FIG. 15 shoWs another embodiment of the present 
invention Which uses an over center latch for insuring a 
positive locking for the door system. In this embodiment, 
link 80 (FIG. 18) contains an offset section 82 Which 
accommodates door rod 84 such that in its closed position, 
it passes through the center line of the mechanism, adding an 
additional safety feature to the mechanism. 

[0045] FIGS. 15 and 17 shoW an additional embodiment 
of the present invention Which uses a system that pulls the 
hopper doors open, rather than pushing them open, as shoWn 
in FIG. 3. The lever of FIG. 16A uses a main lever 90 Which 
is 6° over center in its closed position, as seen in FIG. 17. 
When lever 90 is rotated, the linkages pull each door toWard 
the open position. The door hinges 92 used in this embodi 
ment are shoWn in greater detail in FIGS. 20A-D. In 
addition, hinge butts 94 are shoWn in FIGS. 21A-C, and an 
operating beam fulcrum 96 is shoWn in FIGS. 22A-C, and 
couplers 98 (FIGS. 19A-C) couple the rods to the main lever. 

[0046] FIG. 15 shoWs a lever 100 Which is coupled to an 
air cylinder for opening the door mechanism. The curve in 
lever 100 alloWs the mechanism to travel over center When 
the doors are closed. As can be seen in FIG. 15, the 
mechanism is 3° over center When the doors are closed, 
adding a safety feature to the door system. 

[0047] This mechanism can be used to open a single set of 
continuous longitudinal doors, and can also be used on 
individual sets of hoppers Which are closed by longitudinal 
door sets. 

[0048] In the above description, and in the claims Which 
folloW, the use of such Words as “clockWise , counterclock 
Wise”, “distal”, “proximal”, “forward”, “outWar ”, “rear 
Ward”, “vertical”, “horizontal”, and the like is in conjunction 
With the draWings for purposes of clarity. 

[0049] While the invention has been shoWn and described 
in terms of preferred embodiment, it Will be understood that 
this invention is not limited to this particular embodiment, 
and that many changes and modi?cations may be made 
Without departing from the true spirit and scope of the 
invention as de?ned in the appended claims. 

What is claimed is: 

1) An actuating system of actuating the doors of a hopper 
car of the type having a pair of doors closing each hopper; 
said car having a center sill, comprising: 

a main lever, rotatably coupled Within said center sill, said 
lever having a pair of arms extending from its central 
region; 
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a pair of rods, each coupled between an arm of said main 
lever, and a door Which covers a hopper, 

such that When said lever is rotated, said doors shift aWay 
from said hopper, allowing the contents of said car to 
be discharged outside of the rails. 
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2) The system of claim 1, further comprising an actuating 
lever coupled to said main lever for rotating said main lever. 

3) The system of claim 2, Wherein said actuating lever is 
curved. 


