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1 
HOPPER OUTLET STRUCTURE FOR PNEUMATIC \ 

UNLOADING 

BACKGROUND OF THE INVENTION 

Heretofore, in pneumatic bottom discharge outlets 
for covered hopper railway cars, it has been common 
to provide an inner tube mounted for rotation within a 
fixed outer conduit or tube with openings in the inner 
tube to permit lading to enter the inner tube for dis 
charge. By mounting an inner tube within an outer con 
duit, a restricted space or clearance is provided be 
tween the lower surface of the inner tube and the bot 
tom of the fixed outer conduit. Lading, such as plastic 
pellets and the like, normally enters the space between 
the inner tube and the bottom of the outer conduit and 
this oftentimes makes the innertube inner tube to ro 
tate as binding occurs between the lading and the outer 
surface of the tube. Further, lower bearing support sur 
faces for the inner tube heretofore have been provided 
adjacent the end walls and projections adjacent each 
end wall provide an area in which lading collects. 

BRIEF DESCRIPTION OF THE PRESENT 
' INVENTION 

The present bottom discharge pneumatic outlet in 
cludes a valve member of an arcuate segment posi 
tioned between the lower portions of the side walls with 
end portions of the valve member extending beyond 
the end walls. End rings are secured to the end walls for 
supporting rotatable sleeves thereon. The end portions 
of the valve segment are secured to the rotatable 
sleeves in suspended relation. As the valve member 
does not require any lower bearing surfaces, the end 
rings form a smooth continuation of the inner surface 
of the fixed bowl-shaped outlet conduit to permit the 
free flow of lading without obstruction upon discharge. 
As the valve member is not positioned adjacent the bot 
tom of the ?xed pneumatic conduit, any binding result 
ing from lading between the valve member and the 
penumatic conduit is minimized. 
The invention accordingly comprises the construc 

tions hereinafter described, the scope of the invention 
being indicated in the following claims. 

. In the accompanying drawings,’ in which one of vari 
ous possible embodiments of the invention is illus 
trated, 
FIG. 1 is a top plan of the bottom discharge outlet 

structure comprising the present invention; 
FIG. 2 is an end elevation of the bottom outlet dis 

charge structure in FIG. 1 illustrated as secured to the 
lower portion of a hopper; 
FIG. 3 is an enlarged section taken generally along 

line 3—-3 of FIG. 1; 
FIG. 4 is a section taken generally along line 4—-4 of 

FIG. 3; 
FIG. 5 is a section taken generally along line 5-5 of 

FIG. 1; 
FIG. 6 is a section similar to FIG. 5 but showing the 

valve member in a closed position; 
FIG. 7 is a section similar to FIG. 5 but showing the 

valve member in a full open position; and 
FIG. 8 is a plan of the blank from which the valve 

member is formed. 
Referring now to the drawings for a better under 

standing of this invention, the bottom discharge outlet 
structure is generally indicated 10 and has an upper cir 
cumferential ?ange 12 thereabout. A hopper structure 
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is shown at 14 in FIG. 2 and has a lower circumferential 
flange 16 thereon. A gasket 18 is positioned between 
?anges 12 and 16 and outlet structure 10 is suitably se 
cured by nut and bolt combinations to hopper structure 
14. 
Outlet structure 10 includes a pair of side walls 20 

sloping downwardly and having lower portions termi 
nating in lips 22. A lower housing or pneumatic conduit 
24 extends downwardly from lips 22 to provide a con 
duit for the discharge of lading. End walls 26 connect 
the ends of side slope sheets 20. Fixed to each end wall 
26 is an end ring 28. The inner surface 30 of end ring 
28 is flush with the inner surface or bottom of conduit 
24 to form a smooth continuation thereof as shown par 
ticularly in FIG. 3. A sleeve 32 is mounted on each 
bearing 34 which extends about end ring 28. Sleeve 32 
rotates freely about end ring 28. A circumferential rim 
36 is provided on the outer end of sleeve 32. An inner 
groove 38 receives an adapter fitting 40 to which a 
pneumatic hose or the like (not shown) may, be con 
nected for the pneumatic discharge of the lading from 
discharge outlet 10. A gasket 42 is positioned on the 
outer end of circumferential rim 36 and a removable 
end cap generally indicated 44 may be positioned over 
adapter 40 adjacent gasket 42. 
For securing end cap 44 in position, a bail generally 

indicated 46 is provided having parallel arms 48 con 
nected by a body 50. Arms 48 have slots 51 receiving 
pins 52 in brackets 54 secured to end wall 26. A 
bracket 58 on body 50 has a handle 60 pivotally 
mounted thereon about pivot 62. Handle 60 has a cam 
64 adjacent one end thereof which is adapted to 
contact the outer surface of end cap 44. A chain’66 is 
connected to the sides of end cap 44 and is anchored 
at 68 to the underside of circumferential ?ange 12. A 
strap or hanger 70 is secured to the upper surface of 
flange 16 and extends outwardly as shown in FIG. 3 to 
provide a support for cap 44 when the cap is removed 
from the end of pneumatic‘ outlet 10 as shown in FIG. 
3. 
To remove cap 44 from its closed position for dis 

charge of lading, handle 60 is ?rst rotated to release 
cam 64 from tight engagement with cap 44. In this posi 
tion, bail 46 is pivoted upwardly to the position shown 
in FIG. 3 with bail 46 slipping downwardly with slots 51 
riding along pins 52. In this position, cap 44 may be re 
moved and placed on hanger 70 as shown in FIG. 3 in 
broken lines. 
A valve member is generally indicated 72 and has 

end portions 71 thereon which extend within sleeves 
32. Bolts 73 as shown in FIG. 4 secure end portions 71 
to the adjacent sleeves 32. Handles 74 are secured to 
each side of each sleeve 32 and are adapted to be 
gripped manually for rotation of sleeve 32 and the asso— 
ciated valve member 72. 
Valve member 72 has an integral stiffener rib 75. A 

series of teeth 76 is arranged on one side of valve mem 
ber 72 for around one-half the length of valve member 
72 adjacent one end thereof. A series of teeth 78 is ar 
ranged on the opposite side of valve member 72 for the 
remaining one-half of the length of valve member 72. 
A marginal edge portion 80 adjacent teeth 76 projects 
outwardly beyond teeth 76, and a marginal edge por 
tion 82 projects outwardly on the other side of valve 
member 72 beyond teeth 78. Short indentations 76A 
and long indentations 76B adjacent teeth 76 provide a 
control for the discharge of lading. Similar indentations 
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78A and 78B adjacent teeth 78 are arranged on the op 
posite side of valve member 72. 
Normally, discharge of lading is ?rst commenced 

from the remote portion of the outlet with respect to 
the discharge end of the outlet. Then, lading from the 
adjacent portion of the outlet is discharged. As shown 
in FIGS. 1 and 5, valve member 72 is opened slightly 
for an initial discharge of lading with indentations 76A 
and 76B positioned between lips 22 for the discharge 
of lading. After the lading discharge has been com 
menced, valve member 72 may be rotated in steps de 
pending on the type of lading and the discharge pres 
sure to a full open position with teeth 76 removed from 
between lips 22. In this position margin portion 80 cov 
ers the area between lips 22 for the remaining length of 
outlet 10 and the lading is discharged only from one 
half the length of outlet 10. When desired to unload 
from the remaining one-half of outlet structure 10, 
valve member 72 may be rotated in an opposite direc 
tion until teeth 78 are in the position of teeth 76 on the 
opposite side of housing 24. FIG. 6 shows valve mem 
ber 72 in a full closed position with marginal edge por 
tions 80 and 82 projecting beyond the adjacent teeth 
76 and 78. 
As end portions 71 of valve member 72 are secured 

to rotatable sleeves 32 in a suspended position, no 
lower bearing surfaces are required for valve member 
72. Thus, end ring 28 may have its inner surface 30 
flush with the inner surface of housing 24 since no sup 
port has to be provided by end rings 28 for valve mem 
ber 72. The entire bottom of conduit or housing 24 is 
unobstructed and lading does not collect in the bottom 
of conduit 24 to interfere with the rotation of valve 
member 72. A very effective cleanout of the outlet 
structure is provided upon unloading. 
What is claimed is: 
1. An outlet structure adapted to be secured beneath 

a hopper comprising: a pair of oppositely facing side 
walls sloping downwardly toward each other in a gener 
ally smooth relation and having spaced lower portions 
de?ning a hopper discharge opening; a pair of end walls 
connecting the sloping side walls; a housing integral 
with the spaced lower portions of the side walls and ex 
tending longitudinally between the end walls for receiv 
ing lading therein, said housing having a lower trough 
shaped internal periphery; a bearing ring secured to the 
outer surface of each end wall, the lower inner surface 
of said ring having an internal periphery at least as 
great as the internal periphery of said housing; a sleeve 
rotatably mounted about the outer surface of each 
bearing ring, said sleeve having a lower internal periph 
ery at least as great as the lower internal periphery of 
said bearing ring; the lower internal peripheries of said 
housing, bearing ring and sleeve being essentially free 
of projections causing lading passing therethrough to 
be trapped thereby; a valve member having an arcuate 
cross section extending longitudinally between the 
sleeves and transversely between the spaced lower por 
tions of the side walls; means on said sleeves securing 
end portions of the valve member to the sleeves in a 
suspended relation for rotation with the sleeves; said 
valve member having at least one ?rst valve opening 
therein adjacent one longitudinal end portion thereof 
and at least one second valve opening adjacent the 
other longitudinal end portion, said first valve opening 
being offset with respect to said second valve opening; 
said valve being movable between a fully closed posi 
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tion wherein said valve completely closes off said hop 
per discharge opening and a plurality of open positions 
wherein one of said first and second valve openings is 
in communication with said hopper discharge opening 
while the other of said ?rst and second valve openings 
is closed, said arcuate valve cross section comprising an 
angle suf?ciently less than 360° whereby in partly open 
positions the lower internal periphery of said housing 
is substantially unobstructed by said valve; whereby the 
lading may be discharged ?rst from one end of said 
hopper discharge opening through one of said ?rst and 
second valve openings and then from the other end of 
said hopper discharge opening through the other of 
said ?rst and second valve openings, the lading passing 
through a ?rst conduit the lower surface of which is de 
fined by said trough-shaped internal periphery and the 
upper surface of which is de?ned by said valve mem 
ber, and then through a second conduit, the lower sur 
face of which is defined by said bearing ring and the 
upper surface of which is de?ned by said valve member 
and then through a third conduit de?ned by said 
sleeves; and whereby a vacuum applied to said third 
conduit to discharge the lading is applied to the entire 
longitudinal length of the gap between said valve and 
said housing with essentially no dead areas whereby 
lading located in said gap may be removed by the ac 
tion of said vacuum, and whereby any lading trapped 
between said valve member and said ?xed housing 
which is not removed by the action of said vacuum can 
drop into said ?rst conduit as said valve member is ro 
tated back and forth and thus be discharged through 
said ?rst, second and third conduits; said outlet being 
suf?ciently effective in discharging lading that essen 
tially all of the lading passing into the outlet is removed 
during discharge, and it is not necessary to disassemble 
the outlet prior to discharging a lading different than 
that previously discharged. 

2. An outlet structure adapted to be secured beneath 
a hopper comprising: a pair of oppositely facing side 
walls sloping downwardly toward each other in a gener 
ally smooth relation and having spaced lower portions 
de?ning a hopper discharge opening; a pair of end walls 
connecting the sloping side walls; a housing integral 
with the spaced lower portions of the side walls and ex 
tending longitudinally between the end walls for receiv 
ing lading therein, said housing having a lower trough 
shaped internal periphery; a bearing ring secured to the 
outer surface of each end wall, the lower inner surface 
of said ring having an internal periphery at least as 
great and substantially continuous with the internal pe 
riphery of said housing; a sleeve rotatably mounted 
about the outer surface of each bearing ring, said sleeve 
having a lower internal periphery greater than the 
lower internal periphery of said bearing ring; the lower 
internal peripheries of said housing, bearing ring and 
sleeve being essentially free of projections causing lad 
ing passing therethrough to be trapped thereby; a valve 
member having an arcuate cross section extending lon 
gitudinally between the sleeves and transversely be 
tween the spaced lower portions of the side walls; 
means on said sleeves securing end portions of the 
valve member to the sleeves in a suspended relation for 
rotation with the sleeves; said valve member having at 
least one first valve opening therein adjacent one longi 
tudinal end portion and at least one second valve open 
ing adjacent the other longitudinal end portion, said 
first valve opening being offset with respect to said sec 
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ond valve opening; said valve being movable between 
a fully closed position wherein said valve completely 
closes off said hopper discharge opening and a plurality 
of open positions wherein one of said first and second 
valve openings is in communication with said hopper 
discharge opening while the other of said first and sec 
ond valve openings is closed, said arcuate valve cross 
section comprising an angle sufficiently less than 360° 
wyereby in partly open positions the lower internal pe 
riphery of said housing is substantially unobstructed by 
said valve; whereby the lading may'be discharged first 
from one end of said hopper discharge opening through 
one of said first and second valve openings and then 
from the other end of said hopper discharge opening 
through the other of said ?rst and second valve open 
ings, the lading passing through a ?rst conduit the 
lower surface of which is de?ned by said trough-shaped 
internal periphery and the upper surface of which is de 
fined by said valve member, and then through a second 
conduit, the lower surface of which is de?ned by said 
bearing ring and the upper surface of which is de?ned 
by said valve member and then through a third conduit 
de?ned by said sleeve; and whereby a vacuum applied 
to said third conduit to discharge the lading is applied 
to the entire longitudinal length of the gap between said 
valve and said housing with essentially no dead areas 
whereby lading located in said gap may be removed by 
the action of said vacuum, and whereby any lading 
trapped between said valve member and said ?xed 
housing which is not removed by the action of said vac 
uum can drop into said ?rst conduit as said valve mem 
ber is rotated back and forth and thus be discharged 
through said first, second and third conduit; said outlet 
being sufficiently effective in discharging lading that 
essentially all of the lading passing into the outlet is re 
moved during discharge, and it is not necessary to dis 
assemble the outlet prior to discharging a lading differ 
ent from that previously discharged. 

3. An outlet according to claim 2 wherein said first 
and second valve openings comprise first and second 
oppositely facing dentate portions. _ 

d. An outlet structure as set forth in claim 3 wherein 
first and second marginal edge portions are provided 
adjacent said ?rst and second dentate portions, said 
first marginal edge portion projecting beyond said sec 
ond dentate portion a sufficient distance to close a first 
end of said hopper discharge outlet when said second 
dentate portion is in communication with a second end 
of said hopper discharge outlet, and said second mar 
ginal edge portion projecting beyond said ?rst dentate 
portion a suf?cient distance to close a second end of 
said hopper discharge outlet when said ?rst dentate 
portion is in communication with a first end of said 
hopper discharge outlet. 

5. An outlet structure according to claim 4 including 
an end cap removably positioned adjacent each of the 
sleeves. 

6. An outlet structure adapted to be secured beneath 
a hopper comprising: a pair of oppositely facing side 
walls sloping downwardly toward each other in a gener 
ally smooth relation and having spaced lower portions 
de?ning a hopper discharge opening; a pair of end walls 
connecting the sloping side walls; a housing integral 
with the spaced lower portions of the side walls and ex 
tending longitudinally between the end walls for receiv 
ing lading therein; said housing having a generally 
trough‘shaped internal periphery; a bearing ring se 
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cured to the outer surface of each end wall, the lower 
inner surface of said ring having an internal periphery 
at least as great and substantially the same as the inter 
nal periphery of said housing; a sleeve rotatably 
mounted about the outer surface of each bearing ring, 
said sleeve having a lower internal periphery greater 
than the lower internal periphery of said bearing ring; 
the lower internal peripheries of said housing, bearing 
ring and sleeve being essentially free of projections 
causing lading passing therethrough to be trapped 
thereby; a valve member having an arcuate cross sec 
tion extending longitudinally between the sleeves and 
transversely between the spaced lower portions of the 
side walls; means on said sleeves securing end portions 
of the valve member to the sleeves in a suspended rela 
tion for rotation with the sleeves; said valve member 
having at least one ?rst valve opening therein adjacent 
one longitudinal end portion and at least one second 
valve opening adjacent the other longitudinal end por 
tion, said ?rst and second valve openings being offset 
with respect to each other and comprising oppositely 
facing ?rst and second dentate portions; said valve 
member further comprising ?rst and second margin 
portions adjacent said first and second dentate por 
tions, said first margin portion projecting beyond said 
second dentate portion a suf?cient distance to close a 
first end of said hopper discharge outlet when said sec~ 
ond dentate portion is in communication with a second 
end of said hopper discharge outlet, and said second 
margin portion projecting beyond said ?rst dentate 
portion a suf?cient distance to close a second end of 
said hopper discharge outlet when said first dentate 
portion is in communication with a first end of said 
hopper discharge outlet, said valve being movable be 
tween a fully closed position wherein said valve com 
pletely closes off said hopper discharge opening and a 
plurality of open positions wherein one of said first and 
second valve openings is in communication with said 
hopper discharge opening while the other of said first 
and second valve openings is closed, said arcute valve 
cross section comprising an angle sufficiently less than 
360° whereby in partly open positions the lower inter 
nal periphery of said housing is substantially unob 

' structed by said valve whereby the lading may be dis 
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charged ?rst from one end of said hopper discharge 
opening through one of said ?rst and second valve 
openings and then from the other end of said hopper 
discharge opening through the other of said ?rst and 
second valve openings, the lading passing through a 
first conduit the lower surface of which is de?ned by 
said trough-Shaped internal periphery and the upper 
surface of which is de?ned by said valve member, and 
then through a second conduit, the'lower surface of 
which is de?ned by said bearing ring and the upper sur 
face of which is de?ned by said valve member and then 
through a third conduit de?ned by said sleeve; and 
whereby a vacuum applied to said third conduit to dis 
charge the lading is applied to the entire longitudinal 
length of the gap between said valve and said housing 
with essentially no dead areas whereby lading located 
in said gap may be removed by the action of said vac 
uum, and whereby any lading trapped between said 
valve member and said ?xed housing which is not re 
moved by the action of said vacuum can drop into said 
first conduit as said valve member is rotated back and 
forth and thus be discharged through said ?rst, second 
and third conduits; said outlet being suf?ciently effec 
tive in discharging lading that essentially all of the lad 
ing passing into the outlet is removed during discharge, 
and it is not necessary to disassemble the outlet prior 
to discharging a lading different from that previously 

, discharged. 


