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[5 7 ] ABSTRACT 
A railroad hopper car having air cylinder operated 
sliding gates mounted directly on the main hopper 
doors so as to permit the car to be used to lay ballast 
on the tracks in a controllable fashion and also to be 
used as a conventional hopper car. Three variations of 
the invention are shown wherein the sliding gates are 
activated by air cylinders connected directly thereto, 
air cylinders connected to the gates through a bell 
crank arrangement, and cylinders‘ connected to a 
channel member welded to the'top of the gate. 

10 Claims, 9 Drawing Figures 
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MOTOR ACTUATED RAILWAY HOPPER CAR 
DOORS 

BACKGROUND OF THE INVENTION 

At certain times of the year it becomes desirable to 
add ballast to railroad track roadbeds. This is prefera 
bly done by rolling a car slowly along the tracks and 
dumping ballast through carefully controlled openings 
directly into position on the tracks. Usually a man 
walks alongside the car controlling the size of the open 
ing in the bottom of the car so as to feed the ballast ma 
terial onto the roadbed at an appropriate rate. One of 
the problems with this system lies in the fact that the 
car stands idle the rest of the year when the ballast op 
eration is not required. It would be desirable, therefore, 
to provide a car which would be suitable for conven 
tional hopper car use during the rest of the year. Such 
an objective is achieved by my invention by providing 
air cylinder operated sliding gates on each main door 
utilized on a conventional hopper car. The main door 
can be opened to allow material to be dumped from the 
car in a fashion well known to those skilled in the art. 
To use the car for depositing ballast the main door is 
closed and only the sliding gates in the main door are 
operated to provide small variably sized openings in the 
correct position above the tracks so as to feed ballast 
at an appropriate rate. To insure that the ballast ?ows 
at the proper rate and in the proper position it is neces 
sary that the sliding gates be accurately controllable 
with a minimum of mechanical effort on the part of the 
man walking alongside the car. My invention provides 
apparatus to achieve such an end as explained below. 

SUMMARY OF THE INVENTION 
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In order to avoid the excessive effort necessary to op- ' 
erate mechanical gates and ballast feed devices the 
man walking alongside the car is provided with control 
levers to activate two way air cylinders. These air cylin 
ders are in turn connected to the sliding gates so as to 
position them accurately and quickly in the desired po 
sitions. My invention contemplates three different con 
nections for the air cylinders. The air cylinders may be 
connected directly to the sliding gates in a position at 
the top of the main doors and used to directly open and 
close the gates with a minimum of complexity. In such 
an arrangement the closed position of the gate involves 
having the piston of the hydraulic cylinder extended. 
Accordingly, the hydraulic cylinder piston rod is pro 
tected with a rubber boot in order to provide a suffi 
cient seal so that the car may be utilized the rest of the 
year as a hopper car without weather damage to the ex 
tended piston rod. 

In order to avoid the necessity of weather protecting 
seal or boot around the air cylinder piston rod my in 
vention contemplates two other alternate embodi 
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ments. The second arrangement reverses the air cylin- _ 
der so as to bear against an extension member welded 
to the top of the gate so that the cylinder piston is in a 
retracted position when the door is closed. The third 
arrangement involves utilizing an air cylinder mounted 
to the frame of the car and connected to operate the 
sliding gates by means of a bell crank arrangement. 
With this embodiment the air cylinder and gate operat 
ing mechanism may be disconnected from the main 
doors during the times when the car is being used as a 

60 

2 
hopper car. It may therefore be seen that it is an object 
of my invention to provide an improved hopper car 
which may be used for depositing ballast in a controlled 
manner. It may also be seen that it is a further object 
of my invention to provide a ballast car which is more 
accurately controllable due to the use of air cylinders 
operating the sliding gate doors. Further objects and 
advantages will become apparent upon consideration 
of the following description and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of a portion of the under 

side of a typical hopper car showing how in the present 
invention sliding gate doors are added to the doors nor 
mally used to open and close the chutes at the bottom 
of the car. . ' 

FIG. 2 is a detail side view showing schematically the 
working arrangement for a second embodiment of my 
invention wherein the air cylinders are mounted on the 
car body remote from the sliding gates. 
FIG. 3 is another view of the apparatus of FIG. 2 to 

provide a clearer understanding of the second embodi 
ment. 
FIG. 4 through FIG. 8 show different views of the 

third embodiment of my invention. 
FIGS. 4 and 5 show plan views of the main doors with . 

FIG. 4 showing-the air cylinders installed and FIG. 5 
omitting the air cylinders in favor of other structural 
detail. 
FIG. 6 is a sectional side view showing the mounting 

position of the air cylinders of the third embodiment. 

FIG. 7 is a bottom detail view showing how the slid 
ing gate is retained in place on the main door. 
FIG. 8 is a top detail view showing the guide bracket 

for the channel extending from the sliding gates. 
FIG. 9 is a schematic diagram showing how the air is » 

valved to the air cylinders by the man walking beside 
the car. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In FIG. 1 the underside of a hopper car is shown. the 
car being designated by the number 10. Hopper cars 
come in many different con?gurations but they usually 
involve a slanted chute extending down from the un 
derside of the car. Any number of chutes may be found 
in the different cars of the prior art but for the purposes 
of describing my invention two chutes 12 and 14 are 
shown. These chutes are closed by large main doors 14 
and 16 which are hinged to chutes 12 and 14 by means 
of hinges 17, 18, 19 and 20. Doors 14 and 16 cover the 
entire ends of chutes 12 and 14 and pivot on hinges 17 
through 20 so as to allow the entire contents of the car 
to be quickly dumped. In order to use the hopper car 
as a ballast car four sliding gates 21, 22, 23 and 24 are 
installed directly onto the faces of doors l4 and 16. In 
FIG. 1 only gate 24 is shown in an open position, leav 
ing an opening 25 through which ballast can be depos 
ited alongside rail 26. Gates 21 through 24 slide behind 
a series of angle iron guide members numbered 27, 28, 
29, 30, 31 and 32. Guide members 27 through 32 are 
spaced out from doors l4 and 16 by means of small 
spacers 34 which are narrower than the guide members 
27 through 32 so as to leave slots thereunder within 
which gates 21 through 24 can slide. Guide members 
28 and 31 are additionally provided with divider struc 
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tures 40 and 42 suspended therefrom which help 
spread the ballast to one side or the other of the rails 
26 and 41. 

It is evident that the four air cylinders 44, 45, 46, and 
47 in FIG. 1 are connected directly between the sliding 
gates 21 through 24 and clevis pin mounts 5.0, 51, 52 
and 53 on doors l4 and 16. Thus. when the air cylin 
ders 44 through 47 are extended, the doors are closed. 
When air cylinders 44 through 47 are caused to retract 
the doorsgare slid upward opening passageways through 
which the ballast can be deposited onto the roadbed. 
The opening and closing of the doors of FIG. 1 is ac 
complished by means of a man walking alongside the 
car and operating suitable valves as shown in FIG. 9. 

In FIG. 9 it may be seen that the railroad car is shown 
schematically by the outline 55.'The air supply connec 
tions are also shown schematically. The pressurized air 
may be obtained from the air brake supply 57 through 
a line 59. This air is supplied to a pair of valves 60 and 
61 positioned on the side of the car and operable by 
means of handles 62 and 63. As the man walks along 
side the car he controls the valves 60 and 61 with han 
dles 62 and 63 so as to direct air to cylinders 46 and 47. 
Two lines connect each valve to its respective air cylin 
der so that the air cylinder may be caused to extend and 
close the sliding gate or retract and open the sliding 
gate in a manner well known to those skilled in the art. 

Returning again to FIG. 1 it may be seen that with 
this arrangement of air cylinders, when the gates are 
closed the piston rods of the air cylinders are in an ex 
tended position. This means that during the majority of 
the time, when the car is used simply as a hopper car, 
the sliding gates are left closed and the extended piston 
rod of the cylinders is exposed to the weather. To pro 
vide protection for these exposed piston rods, ?exible 
weather sealing boots 70 are mounted over the ex 
tended pistons. These boots provide weather protec 
tion so that the extended rods will not rust nor become 
dirty when the sliding gates remain closed for a long pe 
riod of time. In order to avoid the problems of having 
an extended actuating piston as shown in the embodi 
ment of FIG. 1 two other embodiments of the present 
invention are contemplated which are described below. 
The ?rst of these embodiments may be seen with re 
spect to FIGS. 2 and 3. 
Referring simultaneously to FIGS. 2 and 3 an in 

clined chute 71 is shown with a sliding gate 72 moving 
up and down along and under guide tracks 73 as de 
scribed with respectto FIG. 1. However, in FIG. 2 the 
air cylinders 74 are mounted directly to the car body 
10 rather than to the main door 16. This is done by pro 
viding gussets 75 between the bottom of the car 10 and 
a cross reinforcing member 76. The air cylinder 74 is 
mounted on the gusset 75 by means of a clevis pin at 
tachment 77 at its upper end. At the lower end the ex 
tensible piston rod of the cylinder is connected by 
means of another clevis pin 78 to a bell crank 79 which 
pivots about a shaft 80. Shaft 80, as can be seen in FIG. 
3, is supported between a pair of brackets 81 and 82 
which extend downward from cross member 76. Brack 
ets 81 and 82 are further supported by means of a pair 
of‘angle members 83 and 84 which are welded to the 
side of brackets 81 and 82 and extend upwards to a 
point underneath car 10 and above main door 16 where 
they are welded in place as shown in FIG. 2. Bell crank 
79 is connected by means of a connecting or actuating 
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4 
rod 85 which is pivoted to sliding gate 72 at pivot pin 
86 and pivoted to bell crank 79 at pivot pin 87. The 
linkage comprising bell crank 79 and rod 85 insures 
that sliding gate 72 is raised when the piston rod of air 
cylinder 74 is extended. When the door is lowered and 
closed the piston rod is retracted. This of course is the 
opposite from the embodiment of FIG. 1 and assures 
that, during long storage periods when the sliding gate 
72 is closed. the piston rod is not in an extended posi 
tion. Thus, the necessity of utilizing a protective 
weather boot 70 as in the embodiment of FIG. 1 is obvi 
ated. In addition, with the embodiment of FIGS. 2 and 
3 the air cylinders are mounted up in a protected area 
underneath the car and therefore are less subject to 
damage. However, to utilize the main doors l6 and 14 
in a conventional hopper car fashion it is necessary to 
remove connecting rod 85 so that main doors 16 and 
14 can swing freely. To eliminate this inconvenience 
and further retain the better weather protection advan 
tages the embodiment shown in FIGS. 5, 6, 7 and 8 is 
also contemplated by the present invention. 
Referring simultaneously to FIGS. 4 and 5 a full face 

view of one of the doors to the hopper car is shown. For 
the purpose of explanation this door is chosen to be 
door 16 although it should be understood that a similar 
arrangement is used on all the doors of the hopper car. 
In FIG. 4 the air cylinders are shown along with their 
mounting members while in FIG. 5 the same view is 
presented without the air cylinders but including other 
details so as to more clearly show the structure of ' the 
invention. It should be understood that the elements of 
both FIG. 4 and FIG. 5 would all be installed on the op 
erating embodiment. As before, door 16 is provided 
with guide tracks 100, 101 and 102 which are spaced 
away from door 16 sufficiently to permit a pair of slid 
ing gates 103 and 104 to be mounted therebehind. 
Welded to the top edge of the sliding gates 103 and 104 
is an extension member 105 and 106. As can be seen 
in FIG. 5 extensions 105 and 106 extend upwards 
through a pair of guide brackets 107 and 108. Brackets 
107 and 108 are welded to the ‘doors 16 and extend out 
and slightly around extensions 105 and 106 so as to 
help locate them. Bracket 107 is shown in a detail 
drawing in FIG. 8. In FIG. 8 it may be seen that bracket 
107 comprises a piece of curved rod stock welded to 
door 16 along line l09.-Bracket 107 curves around the 
front of channel shaped extension 105 so as to retain 
it in a proper position above the sliding gate 103. 
Bracket 107 extends out far enough on the right of 
channel extension 105toaccommodate a limit block 
110 which is welded to the side of channel 105. In FIG. 
5 it may be seen that block 110'stops against a stop 
111. Stop 11 1 is welded securely to the face of door 16 
and insures that extension 105 can go no lower so that 
gate 103 is located properly over the opening in door 
16. When the extension member slides upward so as to 
lift gate 104 to an open position a second limit block 
112 welded to the lower portion of extension 106 
comes up against a stop 113 also welded to the face of 
door 16. This limits the upward movement of gate 104. 
Extensions 105 and 106 are both provided with small 
clevis pin attachments 114 and 115 therein. It may be 
more clearly seen in FIG. 4 that these clevis pin attach 
ments form attachment points for a pair of air cylinders 
116 and 117. The lower ends of cylinders 116 and 117 
are attached to suitable mounting tabs 118. The mount 
ing tabs 118 are in turn attached to a transverse mem 
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ber 119 which is shown most clearly in FIGS. 6 and 7. 
Transverse member 119 is welded to a pair of support 
brackets 120 which extend downward to be welded to 
the guide tracks 100 and 102. It should be noted in 
FIGS. 6 and 7 that the bottom portion of door 103, and 
all the other sliding gates as well, are curved outward 
slightly as shown at point 121 in FIG. 6. This outward 
curve facilitates in the closing of the sliding gate by 
pushing back any material which may be protruding 
slightly from the opening in door 16 as the gate is 
closed. This third embodiment of the invention is the 
most advantageous in that the air cylinders are 
mounted directly to the main door 16 rather than re 
motely as is with the case of the embodiment of FIG. I 
2. In addition, when the door is closed the extension 
rod is retracted into the cylinder as shown on the left 
of FIG. 4 so that in the stored or closed position the cyl 
inder piston rod is not exposed to the weather and is 
not subject to rust of dirt. This arrangement is therefore 
most advantageous. 

It will be evident that many changes can be made to 
my invention without departing from the spirit and 
scope. thereof. For example, the extension members 
105 and 106 are shown as comprising channel shaped 
members with reinforcing raised edges on both sides. 
However, embodiments have been constructed utiliz 
ing simple angle members with reinforcing raised edges 
on one side only. In addition, the transverse member 
119 used to support cylinders 116 and 117 is only one 
of many arrangements of equipment that could be used 
to support the base of the air cylinder. By the same 
token a number of different arrangements could be 
used in the linkage and construction of the embodi 
ment of FIGS. 2 and 3 as well as the embodiment of 
FIG. 1. The schematic diagrams for the air hose con 
nection shown in FIG. 9 are exemplary only and many 
variations will occur to those skilled in the artxThe spe 
ci?c design of the stops on the extension members 105 
and 106 could be varied greatly including lugs designed 
to physically engage the sliding gates themselves rather 
than blocks on the sides of the extension members. Still 
further modi?cations would be possible in the design of 
the guide tracks or channels which locate the gates and 
provide a pathealong which sliding is permitted. All 
thesev variations would not materially change the basic 
subject matter of the invention and therefore the fol 
lowing claims are presented to cover only the novel as 
pects thereof. - 

I claim: 
1. A railroad hopper car door system comprising in 

combination: 
a hopper car having slanted chutes extending down 
from the. underside with main doors pivotally 
mounted atthe ends of the chutes in the more 
steeply inclined wall of the slanted chute for dis 
charging material from the car, said main doors 
being hinged on the body of the car; 

openings in said main doors positioned to discharge 
lading onto the'rail bed; 

sliding gates on said doors disposed in guide tracks on 
said doors so as to be slidable across said openings 
to discharge lading therefrom; 

said main pivoted doors having a divider baf?e 
mounted thereon between the sliding gates to di 
rect the ?ow of lading; and 
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6 
air cylinder means connected to said hopper car ‘and 

‘ said sliding gates operable to move the gates along 
said guide tracks. 

2. The apparatus of claim 1 wherein said air cylinder 
means comprise a plurality of air cylinders, each air 
cylinder mounted between a sliding gate and clevis 
bracket extending out from the main doors, said clevis 
pin mounted proximate the top of the gate. 

3. The apparatus of claim 2 including ?exible covers 
over the extensible piston portions of the air cylinders. 

4. The apparatus of claim 3 including lever means on 
said car connected to direct air flow to said cylinders 
to open and close the sliding gates. , 

5. The apparatus of claim 1 wherein said air cylinder 
means comprise an air cylinder for each sliding gate 
each cylinder mounted on said hopper car and con 
nected to its respective sliding gate by means of con 
necting linkage. 

6. The apparatus of claim 4 in which said connecting 
linkage comprises a bell crank member pivoted on a 
shaft supported by said hopper car and further com 
prises a rod extending between the gate and one side of 
the bell crank member, the air cylinder connected to 
the other side of said bell crank member. 

7. The apparatus of claim 6 including lever means on 
said car connected to direct air flow to said cylinders 
to open and close the sliding gates. 

8. A railroad hopper car door system comprising in 
combination: 
a hopper car having dump chute portions on the bot 
tom; 

inclined openings in said dump chute portions posi 
tioned to discharge material from the hopper car; 

sliding gates over said openings disposed in guide 
tracks mounted on the dump chute portions so as 
to be slidable across said openings to effect the 
flow of material therefrom; and 

air cylinder means mounted between the remote end 
of an extension member on each sliding gate and a 
transverse support member, said transverse mem 
ber mounted across said guidetracks in a position 
generally over said sliding gates and each-of said 
extension members being fastened to the gate at 
the end opposite to said remote end. 

9. The apparatus of claim 8 in which said extension 
member comprises an angle reinforced member welded 
to the top of each gate and extending upwards through 
guide brackets mounted on said dump chute‘ portions. 

10. A railroad hopper car door system comprising in 
combination: 
a hopper car having dump chute portions on the bot 
tom; 

inclined openings in said dump chute portions posi 
tioned to discharge material from the hopper car; 

sliding gates over said openings disposed in guide 
tracks mounted on the dump chute portions so as 
to be slidable across said openings to effect the 
flow of material therefrom; 

air cylinder means connected to said car and said 
sliding gates operable to move the gates along said 
guide tracks; and ’ 

levers mounted on the side of the hopper car with 
one lever adjacent each of the sliding gates and 
each lever operating the air cylinder for its respec 
tive gate to permit the flow of material from each 
gate to be effected from a position near the gate. 

* * * * * 


