
United States Patent 

1721 

[211 
[221 
[45] 
173] 

[54] 

[521 

1511 

[501 

1561 

734.977 
761.550 5/1904 Simonton ................... .. 

Robert C. Ortner 
Clnclnnati: 
Norman S. Adams, Maderia, both oi, Ohio 
857,269 
Aug. 13. 1969 
Aug. 3, 1971 
Ortner Freigli Car Company 
Cincinnati. Ohio 
Continuation-impart of application Ser. No. 
546,722, May 2, 1966, now abandoned. 

Inventors 

Appl. No. 
Filed 
Patented 
Assignee 

RAPID DISCHARGE HOPPER CAR DOOR 
ACTUATOR 
29 Claims, 3'7 Drawing Fhs. 

US. Cl. ..................................................... .. 105/240. 

64/24,64/31. 105/253, 105/280. 105/304, 
105/31 1. 287/58 R, 287/64. 287/103 R. 308/62 

Int. Cl ....................................................... .. 3616 7/18, 

861d 7/22, 361d 7/28 
FieldolSearch .......................................... .. 64/24,31; 

1051240, 241 R. 250. 253. 280, 255. 282 R. 282 A. 
282 P, 290. 299. 304. 311 R. 424', 280/961; 

287/58 R. 64. 65, 103 R; 308/62 

References Cited 
UNITED STATES PATENTS 

7/1903 Simonton ................... .. 105/424 X 

105/424 X 

[103,596,609 
776,149 11/1904 Simonton ................... .. 105/424 X 
996,473 6/1911 Estes ......... .. 280/961 

1.019.872 3/1912 Wi11iams.1r. 287/58(R) 
1.571.557 2/1926 Paul .............. .. 308/62 

1.652.677 12/1927 McCoy et a1. .............. .. 287/58 (R) 
2,602,402 7/1952 Sanford et al ............... .. 105/424 X 
2.778.319 1/1957 Dorey ......................... .. 105/282(R) 
3.137.247 6/1964 Hamilton et al. ........... .. 105/299 X 
3,187,684 6/1965 Ortner ........................ .. 105/241 X 
3,234,892 2/1966 Lunde ........................ .. 105/255 X 
3,262,401 7/1966 Gibson 105/250 
3.316.857 5/1967 Floehr... 105/290 
3,339,500 9/1967 Dorey ..... .. 105/253 
3,368,081 2/1968 Giesking... . 105/311 

Primary Examiner-Arthur Lv La Point 
Assistant Examiner—Howard Beltran 
At¢orney—Melvi11e, Strasser, Foster and Hoffman 

ABSTRACT: Door-actuating means for use in a hopper car of 
the type having a plurality of hopper doors arranged in oppos 
ing pairs and swingable between a downwardly depending 
open position and a closed position wherein their bottom 
edges meet in abutting relationship. The hopper doors have 
portions capable of being ?exed inwardly relative to the nor 
mal plane of the door. The operating means for the doors 
being capable of ?ne adjustment so as to e?’ect ?exure of the 
doors as they swing from their closed to their open positions. 
The bottom edges of the doors are provided with sealing 
means which will not obstruct the discharge of material from 
the hopper car during the unloading process. 
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RAPID DISCHARGE HOPPER CAR DOOR ACTUATOR 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This is a continuation-in-part application of the copending 
application by the same inventors, Ser. No. 546,722, filed May 
2, I966, now abandoned and entitled RAPID DISCHARGE 
HOPPER CAR DOOR ACTUATOR. 

BACKGROUND OF THE INVENTION 

I. Field of the Invention 
The invention relates to improvements in railroad freight 

cars, and more particularly to improvements in freight cars of 
the type wherein the load is discharged through a plurality of 
doors in the underside of the car body. Such cars are generally 
known as hopper cars. 

2. Description of the Prior Art 
Heretofore various forms and arrangements of discharge 

openings have been proposed by means of which the contents 
of the car can be discharged. Until recently, the most common 
type of hopper car in use comprised an elongated body having 
high vertical sides. The interior of the car body was divided 
into a number of chutes, having sloping walls which extended 
across the interior of the car body. Each chute had a substan 
tially triangular cross section, and the lowennost portion of 
each chute terminated in a single or a cooperating pair of 
hopper doors. Each hopper door was provided with one of a 
number of different types of manually operated latch means. 
For example, it was common to provide each door with a 
hook-type latch at each side. To unload the car it was necessa 
ry for yardmen or crew members to walk along each side of 
the car and manually release each of the latches, thereby 
rendering the doors free to be opened by the weight of the car 
load itself. When the load had been discharged it was then 
necessary to manually reclose and relatch each of the doors. 
Hopper cars of the type described presented further 

problems in addition to the requirement of manual opening 
and closing of each hopper door. Often it was difficult to 
completely discharge the contents of the car, particularly 
where materials such as pulverized coal, wood chips and the 
like were being carried, since such loads tended to become 
compacted by the motion of the car. Furthermore, when ex 
posed to the elements during transit, such loads often became 
frozen or caked. Under such circumstances simply opening 
the hopper doors was often not sufficient to discharge the 
load. Frequently it was necessary for the crews to use picks, 
shovels, vibrators or car shakers to loosen the material of the 
load so that it would ?ow from the chutes. Sometimes, de 
pending upon the load being carried, the crew would build 
?res under the chutes to loosen the frozen material, but this 
often resulted in considerable damage to the underside of the 
car, the airbrake system and the like. 

Recently. there has been a growing demand for larger 
hopper cars of greater capacity. In cars of this type, the above 
mentioned problems become even more acute. 

Steps have been taken to overcome these problems. For ex 
ample, hopper cars have been developed the interiors of 
which are not divided into a plurality of separate chutes. 
Rather, substantially the entire bottoms of such cars are 
openable by means of a plurality of cooperating hopper doors. 
Means have also been provided for automatically opening the 
hopper doors sequentially or simultaneously, reference being 
made, by way of example, to U.S. Pat. No. 3,187,684 entitled 
RAPID DISCHARGE HOPPER CAR, issued June 8, 196$,in 
the name of Robert C. Ortner. 
Even in the newer and more advanced types of hopper cars, 

it has been found that certain conditions still exist which tend 
to impede the rapid discharge of the load. For example, it has 
been found that under certain wet and freezing conditions, 
that portion of the load adjacent the hopper doors will freeze 
and form a hard frozen layer or crust which will prevent or im 
pede discharge of the car even when the doors are in open 
position. It has also been found desirable to provide a hopper 
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2 
car with automatic means for opening the hopper doors simul 
taneously or sequentially and for closing the hopper doors 
simultaneously, wherein the door-actuating means is capable 
of ?ne adjustment not only to insure the proper opening of the 
doors, but also to insure their proper and simultaneous clos 
ing. 

SUMMARY OF THE INVENTION 

The present invention is directed to the provision of a 
hopper car having improved means for automatically opening 
and closing the hopper doors. The hopper doors are of im~ 
proved construction, characterized by great strength, and yet 
capable of sufficient double-acting I'Iexure during the door 
opening operation to shear loose from the doors any hardened 
or frozen crust formed by that part of the load adjacent the 
door. The door'actuating means are capable of ?ne adjust 
ment so that the actuating means will effect the desired dou 
ble-acting flexure of the doors. 

In one embodiment, a plurality of hopper doors are ar 
ranged in opposing relationship and extend transversely of the 
hopper car. In another embodiment, a plurality of hopper 
doors are arranged in opposing relationship and extend lon 
gitudinally of the hopper car. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a semidiagrammatic elevational view, with parts in 
section, of a hopper car in accordance with the instant inven 
tion. 

FIG. I is a semidiagrammatic plan view of the hopper car of 
FIG. 1. 

FIG. 3 is a fragmentary perspective view illustrating the 
door-actuating mechanism of the present invention. 

FIG. 4 is a fra mentary cross-sectional view taken along the 
section line of FIG. 2, showing the center sill of the 
hopper car of the present invention and a portion of the door 
actuating means in the “door-closed“ position. 

FIG. 5 is similar to FIG. 4 and shows the door-actuating 
means in the “door-open" position. 

FIG. 6 is a fragmentary longitudinal moss-sectional view of 
the hopper car of the present invention taken along section 
line 6-6 of FIG. 2 and showing another portion of the door-ac 
tuating means in the "door-closed“ position. 

FIG. 7 is a view similar to FIG. 6 but showing the door~ac~ 
tuating mechanism in “door-open" position. 

FIG. 8 is a fragmentary exploded view showing the upper 
end of a center lever, and the splined adjustment means for 
the center lever pin. 

FIG. 9 is an exploded view of the door link illustrating 
means for adjusting its length. 

FIG. 10 is an enlarged cross-sectional view taken along the 
section line 10-10 of FIG. 6. 

FIG. 11 is an enlarged cross-sectional view taken along the 
section line 11-11 of FIG. 6. 

FIG. 12 is an enlarged cross-sectional view taken along the 
section line 12-12 of FIG. 4. 

FIG. 13 is an elevational view, with parts in section, of the 
driving mechanism for the door-actuating means. 

FIG. 14 is a side elevation of the driving mechanism with 
parts in cross section. 
FIG. 15 is an enlarged fragmentary elevational view of the 

hopper car side showing the means for indicating the positions 
of the hopper doors. 

FIG. 16 is an enlarged fragmentary plan view of the locking 
means for the door-actuating assembly. 

FIG. 17 is an elevational view of the locking means of FIG. 
I6. 
FIG. 18 is an elevational view of a hopper door assembly of 

the present invention. 
FIG. 19 is an enlarged cross-sectional view taken along the 

section line 19-19 ofFlG. 18. 
FIG. 20 is a fragmentary elevational view of a pair of 

cooperating hopper doors, illustrating an improved form of 
door-sealing means. 
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FIG. 21 is similar to FIG. 20 showing yet another form of 
door-sealing means. 

FIG. 22 is a view similar to that of FIG. 20 showing an addi 
tional door-sealing means. 

FIG. 23 is a diagrammatic representation of the door-ac 
tuating mechanism illustrating the sequential door-opening 
operation. 

FIG. 24 is a fragmentary elevational view with parts in cross 
section showing ?uid-actuated cylinder means for imparting 
movement to the door-actuating beam. 

FIG. 25 is a diagrammatic representation of one form of 
?uid-actuated cylinder means. 

FIG. 26 is a fragmentary, semidiagrammatic elevational 
view of a hopper car of the type having longitudinally extend 
ing hopper doors. 

FIG. 27 is a cross-sectional view taken along the section line 
27-27 of FIG. 26. 

FIG. 28 is an elevational view of an inner door of the hopper 
car of FIG. 26. 

FIG. 29 is an end view of the door of FIG. 26 as seen from 
the left in FIG. 26. 

FIG. 30 is an elevational view of an outer door of the hopper 
car of FIG. 26. 

FIG. 3] is an end view of the door of FIG. 30 as seen from 
the right in FIG. 30. 

FIG. 32 is a fragmentary side elevational view of the door 
actuating shaft. 

FIG. 33 is a fragmentary side elevational view of the as 
sembly for rotating the door-actuating shaft. 

FIG. 34 is a fragmentary end elevational view of the as 
sembly of FIG. 33 as seen from the left in FIG. 33. 

FIG. 35 is a fragmentary, semidiagrammatic side elevational 
view of the outer door actuating linkage. 

FIG. 36 is a fragmentary elevational view of an alternate as 
sembly for rotating the door-actuating shaft of FIG. 32. 

FIG. 37 is a fragmentary end elevation of the assembly of 
FIG. 36 as seen from the right in FIG. 36. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The teachings of the present invention may be applied to 
any suitable form of hopper car. Without constituting a limita 
tion on the present invention, the invention will be described 
with respect to a hopper car of the type having four pairs of 
cooperating hopper doors and a center sill extending 
throughout the length of the car. FIGS. 1 and 2 constitute 
respectively an elevational and a plan view of a hopper car of 
the type described, and like parts have been given like index 
numerals. 
The hopper car comprises an elongated body generally in 

dicated at l and mounted on conventional trucks 2. The body 
comprises vertical sides 3 and 4 with inclined end walls 5 and 
6, conventionally called slope sheets. 
The car body is provided with a base framework, compris 

ing elongated side frame members or sidewalls (one of which 
is shown at 7), a longitudinally extending center frame 
member or sill 8, and a plurality of additional frame members 
9 and 10 extending transversely of the car body from the 
center sill to the side sills 7. It will be understood by one 
skilled in the art that the ends of the car frame are provided 
with suitable bracing members, not shown. The sides 3 and 4 
of the car are provided with a plurality of vertical braces 
generally indicated at II, which extend upwardly from the 
side sills 7. .The ends of the car body also have vertical brace 
members generally indicated at 12. The slope sheets 5 and 6 
are additionally supported by a plurality of triangular braces 
13 (see FIGS. 1 and 13) extending upwardly from the base 
frame of the car body to the slop sheets. The vertical edges of 
the triangular braces 13 support a vertical panel or body 
bolster 14 (see FIGS. 1 and 13). 
As is most clearly shown in FIG. 3. the slope sheets 5 and 6 

extend downwardly to pairs of rectangular discharge openings 
generally indicated at 15 and I6, the pairs of openings being 
separated by small oppositely slanted slope sheets I7 and 18. 
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Each of the discharge openings 15. 16 is closed by a cooperat 
ing pair of hopper doors l9 and 19a. The hopper doors l9 and 
194 are split so as to provide room for the passage of the 
center sill 8, and are supported by the transversely extending 
sets of frame members 9 and 10. As will be described more 
fully hereinafter, the split doors l9 and 190 are substantially 
identical. It will be further understood by one skilled in the art 
that it would be within the scope of this invention to provide 
the car of FIGS. 1 and 2 with an additional set of cooperating 
doors comparable to the doors l9 and 19a in replacement of 
the slope sheets 17 and 18. 
As most clearly shown in FIG. 2, the center sill 8 may be 

provided with a hood or cover 20 having inclined wall surfaces 
tapering outwardly and downwardly from a ridge 20a. The 
frame elements 9 extending transversely across the openings 
I5 and 16 may similarly be provided with hoods or covers 21 
having inclined wall surfaces tapering downwardly and out 
wardly from ridges 21a. The hoods or covers 20 and 21 serve 
not only to break up the load, but also to guide it during the 
discharge operation. As indicated in FIG. 2 the transversely 
extending supports 9 and the slope sheets 17 and 18 may be 
additionally supported by struts generally indicated at 22. The 
struts extend upwardly and outwardly from the frame mem 
bets 9 or the slope sheets 17 and 18 to the car body sides. 
Preferably these struts are tubular in con?guration, being of 
elliptical cross section so as to provide maximum strength and 
minimum resistance to the discharge flow of the carload. 
The car body has a plurality of downwardly depending in 

wardly sloping triangular members 23 which form the outside 
closure means for cooperating pairs of hopper doors. The tri 
angular members 23 depend from the side frames 7. Similarly, 
additional triangular members 24 are provided to form the in 
side closures for cooperating pairs of hopper doors. The trian 
gular members 24 are suitably supported from the car frame 
adjacent the center sill, or they may be affixed to the center 
sill. 

Referring to FIG. 6, it will be noted that the transversely ex 
tending frame members 9 and I0 differ slightly in con?gura 
tion. This is due to the fact that the frame members 9 are 
located at the center of the openings 15 and 16 while the 
frame members 10 are located at the lowermost edge of the 
slope sheets, such as the slope sheets 5 and 17 shown in FIG. 
6. The frame members 9 are generally U-shaped in cross sec 
tion, the legs of the U-shaped con?guration sloping upwardly 
and outwardly to provide door hinge mounting surfaces 9a 
and 9b. The frame members 10 are also of U‘shaped cross sec 
tional configuration, but one leg 10a of the U-shaped con?gu 
ration is vertically oriented and forms a support for the lower 
edge of the adjacent slope sheet, while the other leg slants up 
wardly and outwardly to form a door hinge mounting surface 
10b, the leg terminating in a bent over portion 100 forming an 
additional slope sheet support. 

Referring to FIG. IS, a typical hopper door I9 is shown. It 
will be understood by one skilled in the art that a cooperating 
hopper door 190 will be substantially identical. The hopper 
door 19 comprises two closure members 25 and 26 which con 
stitute mirror images of each other and which are joined by an 
elongated brace. This construction is necessary since the clo 
sure members 25 and 26 will lie on either side of the center sill 
8. The uppermost edges of the closure members 25 and 26 are 
provided with hinge means 28. As shown in FIG. 6, the hinge 
members 28 coact with cooperating hinge members 29 
located on the hinge-supporting surfaces of the frame mem 
bers 9 and 10. 
The hopper door actuating means is most clearly shown in 

FIGS. 3, 4 and 6. The center sill 8 of the car body frame is of 
U~shaped cross section with downwardly depending legs. A 
door-actuating beam 30 is slidably mounted within the center 
sill. For purposes of illustration. the door-actuating beam is 
shown as an l-beam. The inside surface of one of the legs 01 
the center sill bears a plurality of beam-supporting brackets 
generally indicated at 3]. As best seen in FIG. 12, each beam 
supporting bracket 3! comprises a member 32 permanently 
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affixed to the inside surface of the leg of the center sill and ex 
tending perpendicular thereto. The bracket 32 supports a pair 
of parallel plates 33 and 34. An additional plate 35 is bolted to 
the plate 34. The plates 33 and 35 constitute side guides for 
the door‘actuating beam. A roller 36 is rotatably mounted to 
the bracket by means of a pin 37 passing through the plates 
33, 34 and 35, and serves as a support for the door-actuating 
means permitting its sliding motion longitudinally of the 
center sill. The inside horizontal surface of the center sill is 
provided with a plurality of spaced downwardly depending V~ 
shaped members 38, serving as top guide members for the 
door~actuating beam. 

At one end the upper surface of the door-actuating beam is 
provided with a rack 39, seen in FIG. 3 and 4. The rack is en 
gaged by that portion of a gear 40 which extends downwardly 
through a slot 41 in the center sill 8. It will be understood that 
rotation of the gear 40 will cause longitudinal movement in 
the door actuating beam, as will be more fully described 
hereinafter. 

Beneath each door supporting frame member 9 and 10 
there is located a shaft extending transversely of the car body. 
Thus. beneath each frame member 10 there is located a shaft 
42 rotatably supported in suitable bearings 43 affixed to a 
spaced pair of downwardly depending beams 44 and 440. 
Similarly, beneath each door supporting frame member 9 
there is located a shaft 45 supported in suitable bearings 46 on 
a spaced pair of downwardly depending beams 47 and 47a. 
The shafts 42 and 45 differ from each other only in length. 
The reason for this is clearly shown in FIGS. 10 and 11. As 
seen in H0. 10, the downwardly depending beams 47 and 
47a, supporting the shaft 45, are themselves affixed to the 
frame members 9 and are spaced from the center sill 8. In FIG. 
ll, on the other hand, it will be noted that the downwardly de 
pending beams 44 and 44a, supporting the shaft 42, do not de 
pend from the frame member it), but rather from the center 
sill 8 itself. Thus, the door lever shafts 42 are shorter than the 
door lever shafts 45. 
Each door lever shaft 42 and 45 is provided with a center 

lever 48 nonrotatably affixed to th'eplshatt and located beneath 
the center sill 8. The upper of free end of each center lever 48 
is provided with a center lever 5m 49, which will be more fully 
described hereinafter. The pin 49 is slidably engaged in slots 
50 in a pair of elongated elements 51, which pair of elements 
is hereinafter referred to as a push rod. Each pair of elements, 
or push rods 51. is pivotally affixed by means of a pin 52 to a 
push rod fulcrum 53 affixed to the bottom surface ofthe door 
actuating beam 30‘ 

While the action of the door‘actuating means will be fully 
described hereinafter, particular reference is made to FIG. 4 
wherein it will be clear that if the gear 40 is rotated in a cottn~ 
terclockwise direction, causing the door-actuating beam 30 to 
move to the right, the center lever pin 49 of each center lever 
48 will be engaged by the forward end 500 of the slot 50 of 
each push rod, causing the center levers 48 to rotate in a 
clockwise direction. This inturn will cause each of the shafts 
42 and 45 to rotate in a clockwise direction. Similarly, if the 
gear 40 is rotated in a clockwise direction, the door-actuating 
beam 30 will move to the left, and the center lever pins 49 will 
be engaged by the tail end 50b of each of the slots 50 in the 
push rods 51, causing a counterclockwise rotation of the 
center levers 48 and the shafts 42 and 45. 
Door lever means are affixed to the outer ends of the door 

lever shafts 42 and 45. As is most clearly shown in FIGS. 3 and 
6, the door levers 54 affixed to the ends of the door lever shaft 
45 are identical and each comprise a long arm 54a and a short 
arm 54b. The ends of the arms 54a and 54b of the door levers 
have pivotally affixed to them link elements 55. The link ele 
ments 55 will be more fully described hereinafter. The link 
elements are, in turn, pivotally attached to door fulcrum ele 
ments 56‘ The door fulcrum elements 56 are permanently af 
?xed to the closure members 25 and 26 of the hopper doors 
l9or 190 (see F1618). 
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In FIG. 6 the assembly comprising the door lever 54, links 

55 and door fulcrums 56 are illustrated in the position they 
would assume when the hopper doors I!) and 190 are in closed 
position. In this position, it will be noted that the pivot point 
57 between the door lever arm 54!) and the attached link 55 
lies beyond the dead center line ofthis linkage represented by 
the broken line 58. Similarly, the pivot point 59 between the 
door lever arm 54a and the attached link 55 lies beyond dead 
center of this assembly represented by the broken line 60. 
Thus, the doors l9 and 190 are effectively locked in closed 
position, and the weight of the hopper doors and the load 
pressing thereagainst act to maintain the linkage in closed and 
locked position. Preferably a stop 61 depending from the 
frame member 9 is provided to establish the fully closed posi 
tion of the door lever. 
As indicated above, the door lever shafts 42 are located 

beneath the frame members 10, which in turn, are associated 
with the ends of the slope sheets. Thus the door lever shafts 42 
are intended to operate only one hopper door assembly. To 
the left in FIG. 6, a door lever shaft 42 is shown, adapted to ac 
tuate a hopper door assembly 19 located to the right of the 
shaft and at the bottom edge of the slope sheet 5 It will be un 
derstood by one skilled in the art that the same assembly (not 
shown) will occur at the bottom of the slope sheet 18. The 
linkage with respect to the shaft 42 is substantially the same as 
that described with respect to the door lever shaft 4.5 11nd liki 
parts have been given like index numeralsv In this instance 
however, the door levers indicated at 62 have only one arm 
equivalent to the arms 54a on the door levers 54. The door 
levers 62 are pivotally attached to links 55, which, in turn, are 
pivotally connected to door fulcrum members 56. Since the 
shaft 42 is shorter in length than the door lever shaft 45, it will 
be understood that the position ofthe door fulcrums 56 on the 
closure members 25 and 26 of the door 19 will be located as 
indicated in dotted lines at 560 in FIG. 18. Again, a stop 61 is 
provided to coact with the door lever 62 to determine its fully 
closed position. When this linkage is in its fully closed posi~ 
tion, the pivot point 59 will be located beyond the dead cen 
terline 60. 
To the right in FIG. 6 there is shown a door lever shaft 42 

adapted to actuate a single door assembly 19a located to the 
left of the shaft. This door-actuating assembly is shown lying 
substantially beneath the lower edge of the slope sheet 17, and 
it will be understood by one skilled in the art that a similar as 
sembly will be located beneath the lower edge of the slope 
sheet 6, Again, the assembly is substantially the same as that 
described with respect to the shaft 45, and like parts have 
been given like index numerals. [n this instance the door levers 
63 have arms 63a equivalent to the arms 54a on the door 
levers 54. The sole purpose of the arms 63a is to cooperate 
with the stops 6]. The door levers 63 are also provided with 
arms 63b which are pivotally attached to links 55, which, in 
turn, are pivotally joined to door fulcrums 56. The door ful~ 
crums 56 will be located on the closure members 25 and 26 of 
the door We in the positions indicated in dotted lines at 56a in 
FIG. l8‘ Again, it will be noted that when the door 19a is in its 
closed and locked position, the pivot point 57 will lie beyond 
the dead center line 58. 
The operation of the door-actuating mechanism may be 

described as follows, Reference is made to FIGS. 4 and 6 
wherein the door-actuating mechanism is shown in the “door 
closed" position and to FIGS, 5 and 7 wherein the door-ac 
tuating mechanism is shown in the "door-open“ position. 
Starting with the parts in the positions illustrated in FlGS. 4 
and 6, if the gear 40 is rotated in a counterclockwise direction, 
its coaction with the rack 39 will cause the d0or~actuating 
beam to move to the right, the push rods 5i will move the the 
right along with the door-actuating beam and the center lever 
pins 49 will ultimately be contacted by the forward ends 500 
of the slots 50in the push rods. As the center lever pins 49 are 
so contacted, the center levers 48 will be rotated in a 
clockwise direction. This, in turn, will cause the shafts 42 and 
45 to rotate in a clockwise direction. The clockwise rotation 
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of the shafts 42 and 45 will cause a clockwise rotation of the 
door levers 54,62 and 63 respectively. It is only necessary to 
impart sufficient rotation to these door levers to cause the 
pivot points 57 and 59 to pass beyond their respective dead 
centerlines S8 and 60. From that point onward, further rota~ 
tion of the door-actuating assembly will be caused by the 
weight of the doors l9 and 19a themselves and the weight of 
the load in the car bearing upon them. When the fully open 
position of the hopper door has been reached, the door»ac— 
tuating assembly will be in the positions shown in FIGS. 5 and 
7v That portion of the rotation of the door levers and door 
lever shafts imparted by the weight of the doors and the load 
of the car will cause the center lever pins to travel in the slots 
50in the push rods 5] to a position at or near the trailing ends 
50b of the slots 50. This is indicated in FIG. 5. The coaction of 
the parts thus far described not only insures proper opening of 
the hopper doors without backlash, but also places the door 
actuating mechanism in proper position for the hopper door 
closing action next described. 

Referring particularly to FIGS. 5 and 7, it will be un~ 
derstood that clockwise rotation of the gear 40, coacting with 
the rack 39, will cause the door-actuating beam 30 to move to 
the left. As the beam 30 moves to the left, the center lever pins 
49 will be approached and ultimately contacted by the trailing h 
ends 50b of the push rod slots 50. This, in turn, will cause 
counterclockwise rotation of the center levers 48, the door 
lever shafts 42 and 4S, and the door levers S4, 62 and 6.‘. 
respectively. The counterclockwise rotation of the door levers 
to the position where the pivot points 57 and 59 have passed 
their respective dead center lines 58 and 60, will cause the 
hopper doors l9 and 19a to assume a fully closed position as 
shown in FIG. 7. As described above, since the pivot points 
have gone beyond dead center, the weight of the hopper doors 
themselves and any additional load they may bear will tend to 
hold the doors in closed and locked position. 

It will be understood by one skilled in the art that if the push 
rod fulcrums 53 are properly located on the door-actuating 
beam, and if the forward ends 500 and trailing ends 50b of the 
push rod slots 50 all occupy the same relative positions with 
respect to their coacting center lever pins, all of the hopper 
doors l9 and [90 will open simultaneously and will close 
simultaneously. This is true because the same amount of travel 
of the door-actuating beam will cause all of the center lever 
pins to be contacted by the forward ends of the push rod slots 
simultaneously during the door-opening operation, and all of 
the center lever pins to be contacted simultaneously by the 
trailing ends 50b of the push rod slots during the door~closing 
operations. lf, however, the relative positions of the trailing 
ends of the push rod slots with respect to their cooperating 
center lever pins is the same, but the position of the forward 
end 50a of each push rod slot 50 is at a relatively greater 
distance from the cooperating center lever pin, the doors will 
close simultaneously, but will open sequentially. 

lt has been found in practice that it takes approximately the 
same amount of force exerted on the beam 30 to rotate two of 
the shafts 42 (each controlling a single door) as it does to 
rotate one of the shafts 45 (controlling two doors). Thus, by 
providing push rods 51 having slots 50 of varying lengths, it is 
possible to cause a sequential opening of the doors, whereby 
the shafts 45 and pairs of shafts 42 are opened sequentially. 
Such an arrangement enables the entire door actuating 
mechanism to be made less expensively, of lighter construc' 
tion, and of longer life. This type of arrangement is diagram< 
matically illustrated in FIG. 23. ln this ?gure the shafts 42 and 
45, the center levers 48, the center lever pins 49, the push rod 
fulcrums 53 and the actuating beam 30 are shown. The push 
rods are indicated at Sla through 51f. The hopper doors are 
diagrammatically indicated at a through It. The trailing ends of 
the slots in all of the push rods occupy the same relative posi 
tion with respect to the center lever pins 49 so that movement 
of the actuating beam in the direction of the arrow A will 
cause a simultaneous counterclockwise rotation of the shafts 
42 and 45 and hence a simultaneous closing of all of the 
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hopper doors a through h. The length of the slots in the push 
rods 51a and 51d will be such that their forward ends will con 
tact their respective center lever pins simultaneously and be 
fore any of the remaining center lever pins are contacted by 
their respective push rods. In a similar fashion the push rod 
Sle will have a slot ofsuch length that its forward end will con 
tact its center lever pin next. Contact of the center lever pin by 
the forward slot end of push rod 5 lb will follow. Push rods 5 It 
and 51f will be adapted to actuate their center levers last 
Thus, as the actuating beam 30 moves in the direction of the 
arrow B, shaft 42 operatively connected to push rods 51a and 
Sld will be turned and hopper doors a and e will open. Next, 
push rod Sle will actuate the shaft 45 opening hopper doors 1’ 
and g. Hopper doors [1 and r will then be opened through the 
action of push rod Slh. Finally hopper doors d and it will be 
opened through the action of push rods Sle and Slf respec 
tively. 

FIG. 8 is a fragmentary exploded view of the upper end of a 
center lever 48, showing the adjustable mounting ofthe center 
lever pin 49. The center lever pin 49 is permanently held in an 
eccentn'eally located perforation 64 in a splined adjustment 
means 65. The adjustment means 65 is frictionally held in a‘ 
suitably con?gured perforation 66 in the upper end of the 
center lever 48. By suitably orienting the adjustment means 65 
In the perforation 66, the center lever pin can be held in a 
range of adjusted positions with respect to the center lever 
This range of positions of the center lever pin permits a ?nt‘ 
adjustment of the pin with respect to the slot 50 in a push rod 
assembly SI. In this way, a given center lever pin in a given 
push rod slot can be adjusted to be properly contacted by both 
the forward and trailing ends of the push rod slot insuring 
proper opening of the hopper doors and proper simultaneous 
closure of the doors as well. 

FIGS. 13 and [4 illustrate an exemplary form of operating 
means for the door~actuating assembly. The operating 
mechanism comprises coaxial main shaft elements 670 and 
67b rotatively mounted in suitable bearings 68 and 69 in the 
car body sides 3 and 4. The shaft 67a passes through a perfora 
tion 70 in one of the triangular braces l3 (see HO. 1) and is 
connected by means of a universal joint 7i to the input shaft 
72 ofa geared reducing means 73. The geared reducing means 
is suitably supported in a perforation in a second triangular 
support 130 The main shaft clement 67h is connected by 
means of a universal joint 74 to the input shaft of the reducer 
73. The output shaft 75 of the reducer is connected by means 
of a flexible coupling 75 to an intermediate shaft 77. The in 
termediate shaft 77 is rotatively mounted in suitable bearing 
means 78 in the triangular brace member 13 and is provided at 
its end with a sprocket 79. A third shaft 80 is rotatively 
mounted in suitable bearing means 81 and 82 affixed to the 
triangular braces l3 and 13a respectively. That portion of the 
shaft 80 extending between the braces l3 and 13a bears the 
gear 40 which coacts with the rack 39 on the door-actuating 
beam 30 as described above. That end of the shaft 80 which 
extends beyond the bearing 81 is provided with a sprocket B3. 
The sprocket '79 on the shaft 77 and the sprocket 83 on the 
shaft 80 are connected by means of an endless chain 84. The 
sprockets 79 and 83 and the connecting endless chain 84 may 
be provided with a cover plate 85 removably affixed to the tri 
angular brace IS. 
The end 85 of the shaft 670 which extends beyond the car 

body side 3 is of square cross section, and is provided with a 
square perforation 87. Similarly, the end 88 of the main shaft 
element 67!; is of square cross section and provided with a 
square perforation 89. 

It will be obvious to one skilled in the art that the hopper 
doors of the car of the present invention may be operated by 
an individual crewman located on either side of the car. The 
end 86 of the shaft element 67a or the end 88 of the shaft ele 
ment 67b may be engaged by a hand operated or automatic 
tool adapted to impart rotation thereto. Such tools are well 
known in the art, and may be provided with a male engage 
ment means adapted to be inserted in the perforation 87 or the 


















