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HOPPER GATE OUTLET ASSEMBLY 

FIELD OF THE INVENTION 

The present'i'nvention relates generally to a hopper 
outlet assembly which is adapted for use, for example, 
in connection with railroad hopper cars, and more par 
ticularly to a hopper outlet assembly including a car 
riage for moving a gate between a closed sealed posi 
tion and an open position. ‘ * 

SUMMARY OF THE INVENTION - 

The hopper outlet- assembly of the present invention 
includes a generally horizontally disposed main frame, 
and a secondary frame secured to the main frame. The 
secondary frame presents a generally horizontally 
lower border which defines the perimeter of a dis 
charge opening through which lading can ?ow by grav 
ity. A horizontal gate, with reaction means thereon, is 
movable vertically, and horizontally between open and 
closed positions relative to the discharge opening. The 

. gate is supported on,‘ and‘the reaction means cooper 
ates with, force transmitting means mounted on a hori 
zontally movable carriage underlying the gate. 

Operationally, the force transmitting means upon 
movement of the carriage in one direction serves in co 
operation with the reaction means to move the'gate 
?rst horizontally beneath the border of the secondary 
frame and then vertically upwardly into engagement 
with the border. In ' addition, the force transmitting 
means upon movement of the carriage in the other di< 
rection serves in cooperation with the reaction means 
?rst to permit the gate to move vertically downwardly 
'out of engagement with the border and then to move 
the gate horizontally away from the position beneath 
the border. 
The sequential and separate horizontal and vertical 

movement of the gate by the carriage provides several. 
advantages: in closure, a positive compressive seal is 
attained by the raising action; in opening, relief of com 
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modity pressure on the gate is realized by. the lowering . 
action. Additionally, the gate is supported on rollers 
mounted on the carriage, and the carriage is supported 
on rollers mounted on the main frame. As a conse 
quence of the roller supports, galling and sliding fric 
tion are eliminated, and the force required to open the 
gate is reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a hopper outlet assembly in 
corporating the principles of the present invention, 
with the movable gate being shown in closed position; 

FIG. 2 is a sectional view, taken substantially along 
the line 2-—2 in FIG.'1, looking in the direction indi 
cated by the-arrows; 
FIG. 3 is a sectional view, taken substantially along 

the line 3-3 in FIG. 1, looking in the direction indi 
cated by the arrows; . 
FIGS. 4, 5 and 6 are views similar to FIG. 3, but show 

the movable gate and associated carriage in different 
operatingpositions; v 

FIG. 7 is a partial sectional view, taken substantially 
along the line 7-7 in FIG. 6, looking in the direction ' 
indicated by the arrows; and I » 
FIG. 8 is a partial sectional view of a modi?cation in 

corporating resilient seal means. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIG. 1, there is indicated generally 
by the reference numeral 10 a hopper outlet assembly 
incorporating the principles of the present invention. 
As will be understood by those skilled in the art, the 
hopper outlet assembly 10 is adapted to be arranged at 
the lower end of the hopper, for example, of a railroad 
hopper car which may be of- either the side pocket type 
or the center?ow type. - ' 

Te hopper outlet assembly 10, as shown in FIGS. 1, 
2 and 3, is comprised of a generally horizontally dis 
posed rectangular main frame 12 having a front end 
frame member 14, a rear end frame member 16, and 
side frame members 18 and 20. Secured to the main 
frame 12 is a secondary frame 22 having side walls 24 
and 26 and end walls 28'and 30. These wall members 
are adapted to be suitably secured, as by welding, to the 
lower portion of a hopper, and present a generally hori 
zontal lower lip or border 32 which de?nes the perime 
ter of va discharge opening through which Iading can 
flow by gravity from the hopper. ' ' 
Movable between open and closed positions relative 

to the discharge opening is a horizontal gate 34 which, 
in'a manner to be presently described, is supported on 
and moved by an underlying horizontally movable car 
riage 36. The . carriage 36, in turn, is supported for 
movement on a plurality of rollers 38, rotatably 
mounted about horizontal axes on the inboard sides of 
the side frame members 18 and 20. Means'for moving 
the carriage 36 comprises a pairof lengthwise inverted 
rack members 40 secured to the underside of the car 
riage 36 adjacent the sides thereof. The rack members 
40 have meshing engagement with pinions 42 secured 
on an operating shaft 44 rotatably mounted in the side 
frame members 18 and 20 transversely of the path of 
movement of the carriage 36 and the gate 34. 
The gate 34 is supported on rollers 46 rotatably 

mounted about horizontal axes at the sides of the car 
riage 36. The rollers 46 accommodate limited relative 
movement between the gate 34 and the carriage 36, 
and also serve as force transmitting means. Arranged 
for cooperation with the rollers 46 are reaction means 
comprised of ?rst reaction members in the form of 
wedge-like plate members 48 secured to the underside 
of the gate 34 and having bearing surfaces 50 and in 
clined or ramp ends 52, and at least one second reac 
tion member in the form of a lug member 54 secured 
to the underside of the gate 34 and spaced rearwardly 
of one of the plate members 48. The front end frame 
14 serves as stop means for limiting forward movement 
of the gate 34, and at least one stop member 56 is se 
cured to the underside of the gate 34 at the forward end 
of one'of the plate members 48 and is engageable by 
one of the rollers 46 for limiting forward movement of 
the vcarriage 36 relative to the gate 34 when forward 
movement of the latter has beenstopped. 
When the gate 34 is positioned across the discharge 

opening of the secondary frame 22, as shown in FIGS. 
1, 2 and 3, the discharge opening is closed thereby for 
retaining lading within the associated hopper. The gate 
34 is held under compression in closed position in posi~ 
tive metal-to-metal sealing engagement with the border 
32 of the secondary frame 22 by the carriage rollers 46 
which are engaged with the bearing surfaces 50 of the 
plate members 48. > 
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When it is desired to discharge lading through the 
discharge opening in the secondary frame 22, the oper 
ating shaft 44 is rotated clockwise as viewed in FIG. 3. 
Such rotation of the shaft 44 effects concurrent rota 
tion of the pinions 42 which, in turn, move the rack 
members 40 and the carriage 36 rearwardly or to the 
right as viewed in FIG. 3. Initially, the carriage 36 
moves relative to the gate 34 from the position shown 

‘ in FIG. 3 to the position shown in FIG. 4. During this 
relative movement, the carriage rollers 46 roll off of the 
bearing surfaces 50 and the inclined ends 52 of the 
plate members 48, and the gate 34 is permitted to move 
vertically downwardly out of engagement with the bor 
der 32. Lowering of the gate 34 in the manner de 
scribed serves to relieve the pressure of commodity 
within the hopper acting on the gate 34. Upon further 
movement of the carriage 36, the carriage roller 46 ad 
jacent the lug member 54 engages the same whereupon 
the gate 34 is moved conjointly with the carriage 36 
rearwardly or to the right from the position shown in 
FIG. 4 towards a horizontal open position. 
To return the gate 34 to closed position, the operat 

ing shaft 44 is rotated counterclockwise‘ as viewed in 
FIGS. 3 and 4. Such rotation of shaft 44 effects concur 
rent rotation of the pinions 42 which, in turn, move the 
rack members 40 and the carriage 36 forwardly or to 
the left as viewed in FIG. 5. The carriage rollers 46 en 
gaged with the inclined ends 52 of the plate members 
48 serve to effect conjoint horizontal movement of the 
gate 34 with the carriage 36.When the leading edge of 
the gate 34 abuts and is stopped by the front end frame 
member 14, the carriage 36 continues to move relative 
to the gate 34 from the solid line position to the dotted 
line position shown in FIG. 6. During this relative 
movement, the carriage rollers 46 roll over‘the inclined 
ends 52 onto the bearing surfaces 50 of the plate mem 
bers 48, and the gate 34 is thereby moved vertically up 
wardly, from the solid line position to the dotted line 
position shown in FIG. 6, into engagement with the 
border 32 of the secondary frame 22, whereupon the 
gate 34 is again disposed in a fully closed position. Rais 
ing of the gate 34 in the manner described serves to ef 
fect a positive compressive seal between the gate 34 
and the border 32. 

In a modified embodiment of the present invention, 
as shown in FIG. 8, a resilient seal strip 58 is disposed 
about the secondary frame 22 adjacent the border 32 
thereof. When the gate 34 is moved vertically, from the 
solid line position to the dotted line position, into met 
al-to-metal sealing engagement with the border 32, the 
seal strip 58 is compressed and effects resilient sealing 
engagement, and thereby a liquid-type seal, with the 
gate 34. , 

While there has been shown and described preferred 
embodiments of the present invention, it will be under 
stood by those skilled in the art that various rearrange 
ments and modi?cations may be made therein without 
departing from the spirit and scope of the invention. 
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The invention claimed is: 
1. In a hopper ‘outlet assembly, the combination of a 

generally horizontally disposed main frame, a secon 
dary frame secured to said main frame and presenting 
a generally horizontal lower border which de?nes the 
‘perimeter of a discharge opening through which lading 
can ?ow'by gravity,'a horizontal gate movable between 
open and closed positions relative to said discharge 
opening, said main frame including a front end member 
presenting a stop surface which is normal to the plane 
of said border and which is engageable by the leading 
edge of said gate, a horizontally movable carriage un 
derlying said gate, roller means supporting said car 
riage‘and gate therewith on said main frame, means for 
moving said carriage and gate therewith horizontally, 
rollers rotatably mounted on said carriage and support 
ing said gate, plate members secured to the underside 
of said gate and having horizontal bearing surfaces and 
inclined ends, said rollers upon movement of said car 
riage in one direction engage said inclined ends to 
move said gate horizontally until said leading edge of 
said gate abuts said stop surface and said gate is posi 
tioned beneath said border, said rollers upon further 
movement of said carriage in said one direction roll 
over said inclined ends onto said horizontal bearing 
surfaces to move said gate vertically upwardly into seal 
ing engagement with said border, said rollers upon ini 
tial movement of said carriage in the other direction 
roll off of said bearing surfaces and said inclined ends 
to permit said gate to move vertically downwardly out 
of engagement with said border, at least one reaction 
member secured to the underside of said gate, and one 
of said rollers upon subsequent movement of said car 
riage in said other direction , engages said reaction 
member to move said gate horizontally away from said 
position beneath said border. 

2. The combination of claim 1 wherein said means 
supporting said carriage comprises rollers rotatably 
mounted on said main frame. 

3. The combination of claim 2 wherein said means 
for moving said carriage comprises rack means secured 
to said carriage, an operating shaft rotatably mounted 
in said main frame transversely of the path of move 
ment of said carriage and said gate, and pinion means 
on said operating shaft and having meshing engage 
ment with said rack means. 
_ 4. vThe combination of claim 3 including resilient seal 
means extending about said secondary frame adjacent 
said border thereof for effecting resilient sealing en 
gagement with said gate when the latter is in sealing en 
gagement with said border. 

5. The combination of claim 1 including resilient seal 
means extending about said secondary frame adjacent 
said border thereof for effecting resilient sealing en 
gagement with said gate when the latter is in sealing en 
gagement with said border. 
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