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HOPPER OUTLET ASSEMBLY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention pertains generally to hopper outlet 

assemblies,‘which are adapted for use in connection with rail 
road hopper cars, and through which lading, such as ?nely 
comminuted or granulated commodities in bulk, is adapted to 
be discharged from the car either pneumatically or by gravity. 

2. Description of the Prior Art 
A hopper outlet assembly, of the general type to which the 

present invention pertains-that is, one through which lading is 
adapted to be discharged either pneumatically or by gravity, 
comprises a frame structure having a discharge opening. A 
gate is slidably mounted on the frame structure for movement 
between a ?rst position across the discharge opening and a 
second position away from the discharge opening. Also, a 
plenum chamber, having pneumatic inlet and outlet ports, is 
slidably mounted on the frame structure beneath the gate for 
movement between a ?rst position across the discharge open 
ing and a second position away from the discharge opening. 

Heretofore, complete independent movement of the gate 
and plenum chamber has been considered necessary. As a 
consequence, existing hopper outlet assemblies of the general 
type described embody two separate operating mechanisms 
for the gate and plenum chamber. In one typical arrangement, 
for example, movement of the gate is effected by rotation of a 
first operating shaft carried by the gate and having ?rst pinion 
gear means meshing with ?rst stationary rack means, while 
movement of the plenum chamber is effected by rotation of a 
second operating shaft carried by the plenum chamber and 
having second pinion gear means meshing with second sta 
tionary rack means. With this arrangement, gravity discharge 
is achieved by first moving the plenum chamber into its 
second position and then moving the gate into its second posi 
tion; pneumatic discharge is achieved by moving the gate into 
its second position while the plenum chamber is disposed in its 
first position. 

SUMMARY OF THE INVENTION 

Like the hopper ‘outlet assemblies of the general type 
described, the hopper outlet assembly of the present invention 
includes a frame structure de?ning a discharge opening, a 
slidable gate, and a slidable plenum chamber. 

In contrast to prior assemblies, however, the hopper outlet 
assembly of the present invention embodies only one operat 
ing mechanism for both the gate and the plenum chamber. 
This operating mechanism is comprised of a rotatable operat 
ing shaft carried by the gate with pinion gear means on the 
shaft meshing with stationary rack means. 
The single operating mechanism is complemented by con 

trol latch means carried by the plenum chamber. Opera 
tionally, the control latch means is selectively engageable with 
the gate whereby conjoint movement of the gate and plenum 
chamber may be effected to condition the hopper outlet as 
sembly for gravity discharge of lading. The control latch 
means is optionally selectively engageable with the frame for 
holding the plenum chamber across the discharge opening 
while the gate is moved to condition the hopper outlet as 
sembly for pneumatic discharge of lading. Also associated 
with the control latch means is counterweight means which 
serves to bias the latch means into either of its two basic 
operative engaged positions. ' 
The described arrangement of the present invention permits 

movement of the gate and plenum chamber with a single 
operating mechanism, eliminates one of the two operating 
mechanisms heretofore required in prior assemblies for opera 
tion of the gate and plenum chamber, and introduces a new 
mode of operation of the gate and plenum chamber for gravity 
and pnuematic discharge of lading. As a result, the number of 
parts is reduced, the cost of manufacture and assembly is 
decreased, and the efficiency and ?exibility of operation of 
the hopper outlet assembly is increased. 
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2 
BRIEF DESCRIPTION OF Til-IE DRAWINGS 

FIG. 1 is a. perspective view of the hopper outlet assembly of 
. the present invention and shows the gate slid substantially 
away from, and the plenum chamber in position across, the 
discharge opening; 

FIG. 2 is a plan view of‘ the hopper outlet assembly, with 
both the gate and plenum chamber being shown in position 
across the discharge opening; 

FIG. 3 is a partially. broken side elevational view of the 
hopper outlet assembly, with the control latch means being 
disposed to hold the plenum chamber is position across 'the 
discharge opening; . . 

FIG. 4 is a partially broken side elevational view of the 
hopper outlet assembly, with the control latch means being 
disposed to interconnect the gate and plenum chamber for 
conjoint movement; ‘ 

FIG. 5 is a partially broken transverse sectional view, taken 
substantially along the line 5--5 of FIG. 3, looking in the 
direction indicated by the arrows; 

FIG. 6 is an enlarged fragmentary view, partly in section and 
partly in elevation, showing the control latch means disposed 
to interlockthe gate and plenum chamber for conjoint move 
ment; and 

FIG. 7 is an enlarged fragmentary side elevational view 
showing the control latch means disposed to hold the plenum 
chamber in position across the discharge opening. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to the drawings, there is indicated generally 
by the reference numeral 10 a hopper outlet assembly which, 
as shown in FIGS. 3-5, is secured to the lower end portions 12 
of the sloping walls of a conventional hopper section of a 
covered railroad hopper car. As indicated generally in FIG. 1, . 
the hopper outlet assembly 10 of the present invention com 
prises a frame structure 14, a slidable gate 16, operating 
means 18 for effecting sliding movement of the gate 16, a 
slidable plenum 'or vacuum chamber‘ 20, and control latch 
means 22 for controlling sliding movement of the plenum 
chamber 20. ' ‘ ' 

The frame structure 14 includes a pair of side walls 24, a 
front wall 26 and a rear wall 28 which de?ne a discharge open 
ing. As best shown in‘FIGS. 3 and 5, the side walls 24 and the 
front wall 26 are generally Z-shaped in cross section and have 
lower inwardly directed ?ange portions 30. The rear wall 28 is 
comprised of an angle bar 32 and a seal plate 34. Projecting 
away from the side walls 24 in parallel relationship are 
generally Z~shaped extensions 36 which have upper outwardly ‘ 
directed ?ange portions 38 and lower inwardly directed ?ange 
portions 40 in alignment with the ?ange portions 30 of the side 
walls 24. The rear ends of the extensions 36 are intercon~ 
nectedby a transverse angle bar 42. Secured along the web 
portions of the side walls 24 and extensions 36 are inwardly 
projecting rail members 44, and secured to the web portion of 
the front wall 26 is an inwardly projecting rail member 46. 
Conventional boot flanges or clips 47 are secured to the out 
board faces of the side and front walls 24,26; and conventional 
lock means 48 is arranged at the rear wall 28. . 

The slidable gate 16 is of conventional design and is slidable 
along the rail members 44 between a ?rst position across the 
discharge opening to close the same and a second position 
away from the discharge opening. In this connection, the rail 
member 46 on the forward wall 26 serves to support the front 
edge of the gate 16 when the latter is in its closed position. 
Secured to the top of the gate 16 at the trailing edge thereof 
(FIG. 3) is a transverse strip 49 which is adapted to engage the 
seal plate 34 on the rear wall 28 and thereby act as a stop 
when the gate 16 is moved into its closed position. 
As best shown in FIGS. 1, 2 and 5, the gate operating means 

18 includes a pair of rack members 50 which are secured to 
the upper ?ange portions 38 of the extensions 36. Located 
above the rack members 50 is an operating shaft 52 rotatably ‘ _ 
mounted on the trailing edge of the gate 16 by means of jour 
naled brackets 54 secured to the trailing edge of the gate 16. A 
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pair of pinion gears 56 are secured on the operating shaft 52 
and have meshing engagement with the rack members 50. 
Rotation of the operating shaft 52 and pinion gears 56 serves 
to effect movement of the gate 16 between its closed and open 
positions. The operating shaft 52 extends laterally beyond the 
side walls 24 and at each end thereof is provided with a con 
ventional head member 58 which is adapted to receive a 
removable operating bar (not shown). 
The slidable plenum or vacuum chamber 20 as best shown 

in FIGS. 1, 3 and 5, includes two generally vertical side walls 
60, a slanting front wall 62, an oppositely slanting end wall 64, 
and a generally ?at bottom 66. The upper edges of the side 
walls 60 are bent outwardly to form flanges 68 which are 
slidably supported on the ?ange portions 30 and 40 of the 
frame side walls 24 and extensions 36. The upper edge of the 
front wall 62 is bent forwardly to form a ?ange 70 which in the 
closed position of the plenum chamber 20 is supported on the 
?ange 30 of the forward frame wall 26. Secured along the for 
ward flange 70 is a transverse strip 72 which is adapted to en 
gage the gate supporting rail member 46 and thereby provide 
a stop when the plenum chamber 20 is moved across the 
discharge opening. The front wall 62 of the plenum chamber 
20 also has secured thereto a generally L-shaped forwardly 
projecting bracket 74 which is spaced below the ?ange 30 of 

Y the forward frame wall 26 and is adapted to prevent the 
plenum chamber 20 from moving upwardly. The rear wall 64 
terminates in a rearwardly and downwardly turned ?ange 76. 
Arranged within the plenum chamber 20 is a centrally 

disposed inverted V-shaped hood 78 which is removably sup 
ported on suitable support members 80 between the side walls 
60 and the bottom 66 whereby to define with the bottom 66 a 
conduit section 82 that extends transversely through the 
plenum chamber 20 between the side walls 60. Openings are 
provided between the lower edges of the hood 78 and the bot 
tom 66 of the plenum chamber 20 in order to accommodate 
passage of lading from the upper portion of the plenum 
chamber 20 into the conduit section 82 at each side thereof. 
Within the conduit section 82, the lading is entrained in the air 
of the pneumatic system in a conventional manner for 
discharge of the same from the plenum chamber 20. The side 
walls 60 are each provided with an opening which commu 
nicates with the inner conduit section 82 and to which is con 
nected a conventional external conduit section 84. The two 
external inlet and outlet conduit sections 84 have cylindrical 
outer ends which are adapted to be connected to a pneumatic 
system in a known manner. The cylindrical ends are provided 
with conventional caps 86 which are secured thereon by a 
known bale and locking cam arrangement 88 whereby to seal 
the plenum chamber 20 when the latter is not in use. _ 
The control latch means 22, as best shown in FIGS. 5, 6 and 

7, comprises a control shaft 90 rotatably mounted on the trail 
ing edge of the plenum chamber 20 by means of brackets 92. 
Secured to and extending radially from the control shaft 90 
area pair of axially spaced inner latch members 94 each hav 
ing a throat portion 96, and a pair of axially spaced outer latch 
members 98 each having a throat portion 100. The latch mem 
bers 94 are circumferentially spaced from the latch members 
98. A pair of spaced rearwardly projecting clevise-like aper 
tured brackets 102 are secured to the trailing edge of the gate 
16 for cooperation with the latch members 94, while a pair of 
brackets 104 are secured to the outboard faces of the frame 
sidewalls 24 adjacent the rear ends thereof for cooperation 
with the latch members 98. Through rotation of the control 
shaft 90,1v either the latch members 94 may be engaged with the 
clevises 1020f 'the gate 16 whereby to interlock the plenum 
chamber 20‘and gate 16 for conjoint movement, or the latch 
members 98 may be engaged with the brackets 104 of the 
frame structure 14 whereby to hold the plenum chamber 20 in 
position across the discharge opening. A pair of counter 
weights 106 are secured to the ends of the control shaft 90 and 
serve to bias either the latch members 94 or the latch mem 
bers 98 to their operative engaged positions. Preferably, the 
counterweights 106 are formed with pointed ends 108 which 
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4 
serve to indicate whether the hopper outlet assembly is condi 
tioned to be used for gravity or pneumatic discharge of lading. 
The operation of the above-described hopper outlet as 

sembly is as follows: 
When gravity discharge is desired, the control shaft 90 is 

rotated to dispose the latch members 94 in the position shown 
in FIGS. 4 and 6, and the operating shaft 52 is rotated to move ' 
the gate 16 away from the discharge opening. The trailing 
edge of the gate 16 engages the throat portions 96 of the latch 
members 94, and the plenum chamber 20 is thereby pulled 
conjointly with the gate 16 from the position shown in solid 
lines in FIG. 4 to the position shown in dash lines. After the 
lading has been discharged by gravity in a conventional 
manner, the operating shaft 52 is rotated to return the gate 16 
to its closed position across the discharge opening. At the 
same time, the clevises 102 engage the head ends of the latch 
members 94 and the plenum chamber 20 is thereby pushed 
conjointly with the gate 16 from the position shown in dash 
lines in FIG. 4 to the position shown in solid lines. 
When pneumatic discharge is desired, the control shaft 90 is 

rotated to dispose the latch members 98 in the position shown 
in FIGS. 1, 3 and 7, and the operating shaft 52 is rotated to 
move the gate 16 away from the discharge opening. The 
brackets 104 of the frame structure 14 are engaged by the 
throat portions 100 of the latch members 98, and the plenum 
chamber 20 is thereby held in position across the discharge 
opening as the gate 16 is moved toward its open position as 
shown in FIG. 1. With the gate 16 in an open position, the lad 
ing is free to enter the plenum chamber 20 by gravity, and to 
be discharged therefrom pneumatically or under vacuum in a 
conventional manner. The latch members 98 also serve to 
hold the plenum chamber 20 in proper position in the event a 
vibrator is used in conjunction with pneumatic or vacuum un 
loading. After the lading has been discharged, the operating 
shaft 52 is rotated to return the gate 16 to its closed position. It 
will be appreciated that the gate 16 may be used to control or 
shut off ?ow of lading to the plenum chamber 20 at any point 
where this might be desired during the pneumatic discharge of 
lading. 

During conjoint operation of the gate 16 and plenum 
chamber 20 as discussed above in connection with gravity 
discharge, the latch members 94 may be disengaged from the 
gate 16 when the plenum chamber 20 is in full open position 
or in any position intermediate full open and full closed posi 
tions. Then, the gate 16 may be closed and the plenum 
chamber 20 thereby exposed for cleaning, inspection and the 
like. If the hook members 94 are positioned for engagement 
with the gate 16 when the gate 16 and the plenum chamber 20 
are not vertically aligned, the clevises 102 or gate 16 will in 
terengage with the hook members 94 while passing thereover 
after which the plenum chamber 20 will move with the gate 16 
toward open or closed position as required. When an unload 
ing boot or sock is to be used for completely sanitary unload 
ing of foodstuffs or other contaminable ladings under gravity 
discharge conditions, the latch members 94 and 98 are first 
disengaged from both the frame brackets 104 and the gate 16, 
the plenum chamber 20 is then moved manually to its full 
open position, a boot frame is attached to the boot ?anges 47 
in a conventional manner, and the gate 16 is operated as 
required. In the foregoing circumstances, it will be ap 
preciated that the hopper outlet assembly 10 affords max 
imum convenience and ?exibility in operation. 
While there has been shown and described a preferred em 

bodiment of the present invention, it will be understood by 
those skilled in the art that various modifications and rear 
rangements may be made therein without departing from the 
spirit and scope of the invention. 

I claim: 
1. A combination gravity-pneumatic hopper discharge as 

sembly comprising: 
a four-sided frame structure adapted to be attached to a 
hopper bottom and defining a discharge opening, 

a pair of parallel beam members extending from side mem 
bers of said frame structure to de?ne extensions thereof, 
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a pair of slightly vertically spaced inwardly directed 
horizontally disposed slide support means on each of said 
side frame and extension members, 

a slide gate slidably movable on the uppermost ones of said 
slide support means, 

an open-top plenum chamber having end walls, a bottom, 
and side walls having outwardly turned upper flange por 
tions which are slidably supported on the lowermost ones 
of said slide support means, 

said plenum chamber having pneumatic inlet and outlet 
conduits mounted in said side walls and being disposed 
immediately below said slide gate, and both said gate and 
plenum chamber being slidably movable between ?rst 
positions across the discharge opening and second posi 
tions away from the discharge opening adjacent said ex 
tension members, ‘ 

rack means provided on the upper surface of outwardly 
directed upper ?ange portions of said extension mem~ 
bers, 

an operating shaft journaled on the trailing edge of said slide 
gate and having a pair of pinion gears secured thereon for 
engagement with said rack means whereby rotation of 
said shaft in opposite directions moves said slide gate 
between its ?rst and second positions, 

a control shaft rotatably mounted on the trailing edge of 
said plenum chamber for rotation between two positions, 

a ?rst pair of hooklike latch members secured in axially 
spaced relationship on said control shaft and projecting 
radially therefrom, 

a pair of brackets mounted on the trailing edge of said slide 
gate and adapted to be engaged by said hooklike latch 
members when said control shaft is rotated into one of its 
two positions whereby to interlock said plenum chamber 
with said slide gate for movement therewith between said 
first and second positions whereby to provide gravity 
discharge from the hopper, 
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6 
said ?rst pair of brackets being provided with apertures for 

receiving said hooklike latch members whereby to pro-. 
vide movement of said plenum chamber in both 
directions upon opening and closing movement of said 
slide gate, opposite edges of said apertures engaging said 
latch members upon movement of said slide gate in op 
posite directions, 

a second pair of hooklike latch members secured on said 
control shaft outwardly of each of said side frame mem 
bers and projecting radially therefrom, 

said second latch members being disposed at approximately 
90° angles from said ?rst latch members with the hook 
portions thereof facing oppositely from the hook portions 
of said ?rst latch members, 

a pair of forwardly facing brackets mounted on said side 
frame members and adapted to be engaged by said 
second pair of hooklike latches when said control shaft is 
rotated into its other position whereby to interlock said 
plenum chamber to said frame structure while said slide 
gate is being moved into its away position during pneu 
matic unloading, and 

counterweight means tangentially secured to said control 
shaft in a manner such that said control shaftis biased in 
both of its positions with either the ?rst or second pair of 
hooklike latch members in engagement with their respec 
tive brackets, 

Said ?rst pair of hooklike latch members being manually 
disengageable from said ?rst pair of apertured brackets 
when both said slide gate and said plenum chamber are in 
said second positions away from the discharge opening 
whereby said slide gate only may be slidably moved into 
said ?rst position across the discharge opening thus ex 
posing the top of said plenum chamber to facilitate clean 
ing and inspection of same 


