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United States Patent Office 3,194,144 
Patented July 13, 1965 

3,194,444 
WENT STRUCTURE FOR PNEUMATICALLY 

DESCHARGED HOPPER (CAR 
Frank A. Wander Liade, (Chicago, I., and Richard J. 
Green, Butler, Pa., assigaors to Paiman incorporated, 
Chicago, i., a corporation of Delaware 

Filed Miar. 9, 1962, Ser. No. 180,796 
2 Claims. (C. 93-6) 

The present invention relates to apparatus for unload 
ing finely divided and pulverulent material from hopper 
cars and, more particularly, to an arrangement for vent 
ing the hoppers to atmosphere so as to facilitate the re 
moval of the material therefrom. 
The basic hopper car comprises generally a plurality 

of hoppers either in communication or isolated from each 
other. The hoppers are provided with removable hatches 
through which the material is introduced and during the 
unloading the removal or uncovering of the hatch permits 
the introduction of air to facilitate the discharge of mate 
rial through the hopper discharge ends. The material 
discharge may be accomplished by either a gravity dis 
charge or pneumatic unloading through a pneumatic feed 
arrangement provided on the discharge end of the hoppers. 
The pneumatic unloading of the hoppers is accomplished 
by Way of a suction arrangement generally involving a 
Source of suction which is connected to the pneumatic 
feed arrangement of the hopper by way of a flexible suc 
tion tube. 

it is a principal object of the invention to provide a 
new and improved venting arrangement for hopper cars 
adapted to be pneumatically unloaded wherein said vent 
ing arrangement is constructed and arranged to provide 
a vent opening disposed so as to be protected against 
adverse climatic conditions when the latter is open to atmosphere. 

it is still a further object of the invention to provide 
a hopper car with a venting arrangement whereby the 
vent means communicates with the top of said hopper 
and is disposed so as to provide a vent opening com 
municating with the atmosphere at the lower portion of 
the car. 

It is another object to provide a hopper car with a 
venting arrangement including a venting conduit disposed 
within the side walls of the car and having an opening 
communicating with the upper portion of the hopper 
and an atmospheric opening disposed in the lower portion 
of the hopper adjacent the center sill portion thereof. 

It is still another object to provide a hopper car with 
a venting arrangement including a venting conduit formed 
so that one wall thereof is provided by the side sheet 
of the car. 

It is still a further object taken in conjunction with 
the immediately foregoing object to provide a venting 
arrangement constructed and arranged so that the vent 
ing conduit communicates at one end with the upper 
portion of the car and is open to the atmosphere at the 
other end in the vicinity of the lower portion of the car 
so as to be readily accessible for selective opening or 
closing thereof. 

It is still another object to provide a hopper car with a 
venting arrangement wherein the usually vertical stake or 
side post forming the car sides is employed as a conduit 
and the air inlet and outlet openings are arranged at the 
upper and lower portions of the car respectively. 

Further objects and features will hereinafter appear. 
in the drawings: 
F.G. 1 is a fragmentary elevational view of a hopper 

type railway car embodying one form of venting arrange 
ment of the present invention; 
FIG. 2 is a fragmentary longitudinal cross-sectional 

view of the car shown in FIG. 1; 

2 
FIG. 3 is a fragmentary view partly in section taken 

substantially along the lines 3-3 of FIG. 2; - 
FIG. 3A is a cross-esctional view taken generally along 

the lines 3A-3A of FIG. 3; 
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FIG. 4 is a fragmentary side elevational view of a 
hopper type railway car showing another form of the 
invention; 

FiG. 5 is a fragmentary sectional view taken substan 
tially along the lines 5-5 of FIG. 4; 
FIG. 6 is a cross-sectional view taken generally along 

the lines 6-6 of FIG. 5; and 
F.G. 7 is a fragmentary sectional view showing still 

another form of the invention in which the venting 
arrangement employs the side stake structure. 

Referring now to FIGS. 1 to 3, there is illustrated a 
hopper car 10 provided with a plurality of hoppers 11 
of which only one is shown. Each hopper 11 is formed 
with a bottom material discharge portion 12 defined by 
converging wall sections 13 and projecting downwardly 
below the main car body structure between the spaced 
wheel trucks 14. The hopper car 10 is of more or less 
conventional design including in the main body portion 
between the end walls thereof a series of longitudinally 
aligned hoppers a positioned along one side 16 of the 
car as shown in FIG. 1, and a similar series of longitu 
dinally aligned hoppers lib positioned along the opposite 
side 16 of the car which are partially shown in FIG. 3. 
Transversely of the car, the longitudinally aligned hoppers 
are disposed upon opposite sides of center sill 5 in side 
by-side relation as is conventional. For purposes of 
describing certain aspects of the invention the illustrations 
are limited to only one series of longitudinally aligned 
hoppers. 
Attached to the bottom of the discharge portion of the 

hopper is a pneumatic feed device 17 which is adapted 
for attachment to a pneumatic conveying system not 
shown. The pneumatic feed device comprises generally 
a housing 18 and a conveying tube 9. The housing 18 
is generally substantially V-shaped and includes side walls 
21 and 22 and end walls 23 which are arranged to slope in 
a manner commensurate with a uniform flow of the mate 
rial through the bottom discharge portion 12 of the 
hopper 11. The upper edges of the side walls 21 and 22 
and the end walls 23 are formed with lateral flanges 24 
which receive bolts for fastening the housing to an attach 
ing rim 26 welded to the outside walls of the hopper. 
For maintaining an effective seal at the juncture of the 
hopper and the housing, a compressible sealing member 
27 formed of rubber or the like is disposed between the 
rim 26 and the lateral attaching flange 24. 
The side wall 21 is arranged so that its free edge ter 

minates short of the side wall 22 so as to define a nadir 
material discharge opening 28 extending between the 
end walls 23 and along one side of the nadir 29 of the 
housing. The free edge 31 of the wall is uniformly 
spaced along its length from the nadir 29 so as to pro 
vide a constant longitudinally extending opening 28 
through which the material drops under the influence of 
gravity. 
Connected to the side wall 21 is the pneumatic con 

veying or feed tube 19 which, as shown, includes gen 
erally an outlet 32 adapted to be connected with the 
usual suction tube (not shown) of the pneumatic feed 
system and an air inlet 33 for adjusting the admittance 
of air. The outlet and air inlet ends 32 and 33 each 
project beyond the end walls of the housing. The inter 
mediate portion of the tube 19 is cut away and attached 
along the side wall 25 so that the plane of the inner 
surface of the latter forms a partial chord. The cut 
away area of the tube is substantially less than the area 
of the trough-like portion 34 of the tube 19 affixed to 
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the side wall 21. The upper edge of the trough-like 
portion 34 is fixed on the side wall 2 and the lower 
edge is fixed to the side wall 22 which is arranged tan 
gential to the outer diameter of the tube 19. With the 
conveying tube 9 thus affixed, the portion of the side 
wall intersecting the tube serves as a baffle and the trough 
like portion 34 of the pneumatic feed tube 19 receives the . 
material through the elongate nadir opening 29 in the 
side wall 21.: - 
When the suction tube, not shown, is applied to the 

outlet end 32 of the pneumatic feed tube 9, the granular 
finely divided material feeds through the tube in a swirl 
ing corkscrew-like action. For a more complete de 
Scription of the pneumatic tube and its operation, refer 
ence is made to application Serial No. 165,429, filed 
January 10, 1962, now Patent No. 3,153,558 and as 
signed to the assignee of the present invention. 

In a hopper car, the transversely paired and longitu 
dinally aligned hoppers 11 of the car it may be in com 
munication with one another above the bottom discharge 
devices 39, or may be isolated from each other by vari 
ous wall structures. Such arrangements are well-known 
and are not illustrated in detail in the accompanying 
drawings. If the hoppers are individually isolated, vent 
ing arrangements must be provided for each hopper. Ac 
cordingly, a venting arrangement in association with only 
one hopper is illustrated for purposes of description. 
The hopper in the embodiment shown in FEGS. 1 

to 3 and 3A is provided near the top thereof with a 
vertical wall section. 36 extending between the side walls, 
16a and 16b of the car. The vertical wall section 36 
is provided with a vent opening 37 which is in com 

O 

4. 
pending portion 56 which is arranged so as to lie inside 
the side sill 45 of the side 6 on which the conduit is 
formed. The vertically depending portion 56 projects 
below the side sill 45 so that it is readily accessible and 
its terminal end is provided with a removable cap struc 
ture 53 which is suitably fastened to the side sill by Way 
of a chain 59 so as to preclude loss of the cap when the 
latter is removed. 

Referring now to FIG. 7 there is shown still a further 
modification of a venting arrangement which is similar 
to the embodiment illustrated in FIGS. 4-6 with the ex 
ception that a side stake 61 of the car is employed to 
provide a conduit means. As shown in FIG. 1 and 4 
conventional hopper car structure includes a plurality 
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munication with a vent tube .38 mounted externally of . 
the hopper. The vent tube 38 of FIGS. 1 to 3 is illus 
trated as extending vertically downward from the top 
portion of the hopper 11 and at the lowermost end there 
of is provided with a transversely extending air inlet 

35 

portion 39 which extends through a side wall 6 of the . 
car. The end of the transverse portion 39 projects out 
wardly of the car side, and is provided with a removable 
cover means 41 which is readily accessible to an operator. 

40 

The uppermost end of the tube 38 is in communication 
with the vent opening 37 located at a point just below 
the top plate structure 42 of the car so as to be positioned 
above the material stored in the hopper. 

If desired, a trough-like baffle member 43 may be 
used with the vent tube 38. The baffle member 43 opens 

45 

upwardly in close association with the roof 42 and is of: 
cup-like configuration to prevent the accumulation of 
material in the hopper 11 around the vent opening 37 
to permit ready introduction of air into the hopper. 

Referring now to FIGS. 4 to 6, there is shown a 
further modified venting arrangement in which the con 

50 

duit is formed along one of the side walls 16 of the hop 
per car. The hopper is provided on the side wall 16 
thereof adjacent the side plate 44 and side sill 45, re 
spectively, with upper and lower openings 46 and 47. 
Overlying the openings 46 and 47 is a channel member 
48 of substantially channel shaped or hat-shaped sec 
tion. The channel member 43 cooperates with the side 
wall 6 and is sealingly fixed thereto as by welding so 
as to provide a conduit communicating with the upper 
and lower vent openings 46 and 47. Overlying the top and 
bottom terminal ends of the channel 48 are plate mem 
bers 49 suitably fixed to the side wall 16 and the respec 
tive ends of the channel 48 as by welding. Attached to 
the inner surface of the side wall 16 and overlying each 
of the openings. 46 and 47 are vent screen assemblies 50 
comprising an aperture plate 5 and having secured to 
one face thereof, as by bolts 52, a vent screen 53 formed 
of stainless steel or the like. Each of the screen as 
semblies is fixed to the side walls as by welding. 

Fixed at one end to the plate 51 of the lower vent 
screen assembly 50 is an air inlet elbow 54 of which 
the other end terminates in a vertically downwardly de 
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of lengthwise spaced side stake members 61 attached 
at their upper and lower ends to the side plates and side 
sills respectively to provide rigidity. These stake mem 
bers 61 are of generally channel shaped or modified hat 
shaped section and may be similarly shaped to the chan 
nel member 48 shown in FGS. 4-6. To utilize the side 
stake 61 as a conduit means the outer flanges thereof 
are sealed at their contacting surfaces with the side plate 
44, side sili 45, and side wall E6 by any suitable sealing 
means. The upper, and lower openings 46 and 47 are 
located so as to communicate with the conduit provided 
by the side stake 61. The venting arrangement is simi 
larly provided with vent screen assemblies 50 and the 
lower screen assembly 50 has fixed thereto an air inlet 
elbow 54 from which there depends a vertical portion 
56 projecting below the side sill 45. A removable cover 
or cap 58 is threadably secured to the free end of the 
vertically depending portion 56. - 
With the automatic hopper venting of the types above 

described, it is unnecessary to remove the hatch covers 
of the car during material unloading. This operational 
aspect not only reduces unloading time and costs, but also 
substantially eliminates the possibility of material con 
tamination during unloading. Utilization of one of the 
venting arrangements with the closed pneumatic mate 
rial conveying systems including the conduit described 
above. establishes a completely closed material unload 
ing operation, fully protecting the material from con 
tamination, or from the damaging effects of adverse 
weather conditions during unloading. 
What is claimed is: 
1. A covered hopper car including opposing sides, said 

sides each comprising a side sill and a vertically spaced 
side plate, a side wall fixed between said side sii and side 
plate, vertical side stakes fixed to and spaced lengthwise 
of said side wall, and a hopper formed between said 
opposing sides; the improvement comprising a channel 
member fixed to the outer face of one of said side walls, 
said channel member being fixed to said: one wall so as 
to form a vertically extending conduit passage, first open 
ing means formed along the upper portion of said one 
wall for providing communication with said conduit pas 
Sage and the upper portion of said hopper, second open 
ing means formed along the lower portion of said one 
wall, and air inlet means including an open ended angular 
elbow conduit fixed to the inner face of said one wall and 
in alignment with said second opening, said elbow conduit. 
including a downwardly depending portion extending be 
low said side sill, and detachable cap means for covering 
the opening at said downwardly depending portion. 

2. A covered hopper car comprising opposing sides, 
said sides each including a side sill and a vertically spaced 
side plate, a side wall fixed between said sill and side plate, 
a plurality of lengthwise spaced side stakes fixed to said 
side wall and extending vertically between said side sill 
and said side plate, said side stakes each being of sub 
stantially channel section along the length thereof and 
having closed end faces at the terminal ends thereof, said 
side stakes being fixed to said side wall to define with 
said side wall a closed end conduit passage; a hopper 

75 formed between said opposing sides, said hopper includ 
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ing a substantially cubic portion defined in part by said 
opposing side walls between the upper portion of said 
car and a discharge portion extending between said side 
walls along the lower portion of said car, said discharge 
portion including walls which converge inwardly from 
Said side walls and said side silis, first opening means 
in the upper portion of one of said side walls defining 
said substantially cubic portion of said hopper, said first 
opening means being aligned with one of said side stakes 
to provide communication between said hopper and said 
conduit passage defined by said one side stake, second 
opening means in said side wall aligned with said conduit 
passage of said one stake and in proximity to said side 
sill, an open-end angular elbow conduit fixed to the inner 
surface of said side wall in alignment with said second 
opening, said angular elbow conduit including a portion 
depending downwardly below said side sill for admitting 
atmosphere into said conduit passage and thereby into 
Said hopper, and detachable cap means for closing off 

5 

O 

5 

6 
said second opening means at said downwardly depend 
iing portion of said elbow. 
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