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The present invention relates to railway hopper cars 
for storage and transport-ation of finely divided or granu 
lair materials, such, for example, »as flour, malt, plastic 
resin beads, or the like; and it is a general object of the 
invention to provide an improved railway hopper car 
of the gen-eral construction `and arrangement of that dis 
closed in U.S. Patent No. 2,7891,7 39, granted on April 23, 
1957 to Edmund R. Aller. 
Another object of the invention is to provide in a rail 

way hopper car comprising a rigid underframe including 
au elongated rigid center sill, `and `a body carried on top 
of the underframe, improved structure arranged within 
the bodyI and dividing the interior thereof into a plurality 
of hoppers adapted to `receive .the granular material; 
wherein the `structure comprises »an elongated upstanding 
divider sheet disposed above the center sill and provided 
with a plurality of feet on the bottom edge thereof directly 
engaging the top of the center sill and rigidly secured 
thereto, and a pair of elongated hopper sheets respectively 
disposed on opposite sides of the divider sheet and re 
spectively sloping downwardly and outwardly therefrom 
in yopposite directions, wherein the pair of hopper sheets 
respectively constitute portions of an adjacent pair of the 
hoppers, the top edges of the hopper sheets being re 
spectively rigidly secured «to the adjacent upper portions 
of the divider sheet well ‘above the center sill, whereby at 
least portions of the loads of granular material respec 
tively supported by the hopper sheets are transmitted 
through the divider sheet to the center sill. 
A further object of the invention is to provide a rail 

way hopper car of the character described, wherein the 
feet provided on the bottom edge of the divider sheet are 
formed integrally therewith, odd ones of the feet being 
offset ̀ outwardly »from the adjacent one side of the divider 
sheet, Iand even `ones of the feet being offset outwardly 
from »the »adjacent other side of the divider sheet. 
A still further object of the invention is to provide a 

railway hopper car of the character described, wherein 
both the center sill »and the divider sheet are formed of 
metal, and the feet provided on the bottom edge of the 
divider sheet are welded to the engaged top of the center 
sill. 

Further features of the invention pertain to the par 
ticular arrangement of the elements of the railway' hop~ 
per car, whereby the above-outlined :and additional o  
erating features thereof are attained. 
The invention, both ‘as to its organization and method 

of operation, together with further objects and advantages 
thereof, will best `be understood by reference to the fol 
lowing speciñcation, taken in connection with the ac 
companying drawings, in which: 
FIGURE l is a side elevational view of a railway hop 

per car embodying the present invention; 
FIG. 2 is `a fragmentary horizontal sectional View of 

the railway hopper car, taken in the direction of the 
arrows »along the line 2_2 in FIG. l, and illustrating 
the structure arranged within the body thereof and divid 
ing the interior of the body into a pair of longitudinally 
extending and laterally spaced-apart hoppers; 

FIG. 3 is a fragmentary vertical sectional View of the 
railway hopper car, taken in the direction of the arrows 
along the line 3-3 in FIG. l, and illustrating the ar 
rangement of the divider sheet supporting the pair of 
centrally disposed longitudinally extending hopper Sheets 
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respectively constituting portions of the pair of hoppers 
mentioned; 
FIG. 4 is a greatly enlarged fragmentary front perspec 

tive view, taken through the central portion of the body of 
the railway hopper car, as shown in FIG. 3, and further 
illustrating the construction `and arrangement of the 
dividing structure mentioned; and 
FIG. 5 is `a greatly enlarged vertical sectional view of 

the railway hopper car, taken in the direction of the ar 
rows along the line 5-5 in FÍG. 2, and illustrating the 
valve arrangement disposed in the bottom of one of the 
pair of hoppers provided in the body thereof. 

Referring now =to FIGS. l to 4, inclusive, of the draw 
ings, `the railway hopper car 1t) there illustrated and 
embodying the features of the present invention is es 
pecially adapted for storage and transportation of finely 
divided or granular materials, such, for example, as flour, 
malt, plastic resin be-ads, or the like; and the car 10 
comprises fa rigid underfrarne, including a longitudinally 
extending center sill 11; which nnderframe is supported 
adjacent to the opposite ends thereof by a pair of trucks 
provided with track wheels, indicated at 12, and cooperat 
ing with an «associated railway track, indicated at 13. 
The underframe carries a body 14 comprising wall struc 
ture, including a pair of longitudinally extending and 
laterally spaced-apart side walls 15 and a pair of later 
ally extending ‘and longitudinally spaced-apart end walls 
16 cooperating to define therein ia lading compartment, 
indicated generally lat 17. The body 14 «also includes roof 
structure 18 «and bottom wall structure, indicated lat 30 
and described more fully' hereinafter. Also, the roof 
structure 1‘8 includes Ia number of longitudinally spaced 
apart filling hatches Zit dispo-sed on either side thereof 
and provided with removable hatch covers v21. Tlhe lower 
edges of the side walls 15 are suitably reinforced by a 
pair of longitudinally extending and laterally spaced-apart 
side sills 22; and each of the side walls 15 is suitably 
reinforced by a plurality of longitudinally spaced-apart 
upstanding posts 23; whereby the body '14 is of strong rigid 
construction to prevent bulging thereof when the lading 
compartment 17 is filled with the finely divided or granu 
lar material. 
The bottom wall structure 30 arranged in the lower 

portion of the body 14 ldivides the lading compartment 
17 into :a pair of longitudinally extending. and laterally 
spaced-apart hoppers 17A and 17B; which structure 30 
includes a longitudinaly extending upstandin g divider sheet 
31, a pair of longitudinally extending inside hopper sheets 
32a tand 3‘2b respectively disposed on opposite sides off 
the `divider sheet 31 and la pair of outside hopper sheets 
33a `an-d 33h respectively disposed adjacent to the side 
walls 15. The inside hopper sheets 32a tand 32h respec 
tively =slope downwardly and outwardly from the opposite 
sides of the divider sheet 31; yand the outside hopper 
sheets 33a yand ‘33h respectively slope downwardly and 
inwardly from the adjacent side walls 15. Accordingly, 
the cooperating pair of :hopper sheets 32a and 33a con 
verge downwardly to define the bottom of the hopper 
17A; and likewise, the cooperating pair of hopper sheets 
32b1and 33h converge «downwardly to» define the bottom of 
the hopper 17B. The elements 15, 31, 32a, 32h, 33a «and 
3i3b are normally formed of steel; the upper edges of the 
outside ̀ hopper sheets 33a ̀ and 331) ‘are respectively rigidly 
secured, vas by welding, to «the `adjacent inside surfaces of 
the side walls 15; and the adjacent upper edges of the 
inside hopper sheets 32a and 32h are respectively rigidly 
secured, as «by welding, to the ladjacent upper surfaces of 
Íthe divider sheet 3/1. More particularly, as lbest shown 
in IFIG. 4, the adjacent upper edges of the inside hopper 
sheets 32a and 32h are disposed in facing relation with 
each other with the top edge of the divider sheet 31 dis 
posed therebetween Ito define ‘a three-‘layer sandwich con 
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struction; which sandwich construction is secured in as 
sembled relationship by welding therethrough, as indi 
cated yat 34. The extreme top edge of the divider sheet 
31 projects somewhat above the adjacent top edges of the 
inside lhopper sheets 32a' and 32h and receives an asso 
ciated longitudinally extending cap 3'5 that is disposed in 
covering relation therewith. Preferably, the cap 35l has 
a general pyramidal configuration in lateral cross-section, 
so :that it `.also projects laterally outwardly over the adja 
cent top edges of the inside hopper sheets 32aV and 32h; 
`whereby the cap ‘35 prevents the :accumulation of iinely 
divided or granular material upon ̀ the top edges of the 
divider sheet 31 andthe inside hopper sheets 32a and 32b 
i-ncident to unloading of the material from the lading com 
partment 17 :through the two lioppers 17A and 17B, as 
explained more fully hereinafter. 
As best shown in FIG. 4, the bottom edge of .the divider 

sheet 31 carries :a plurality of feet 31a and 31h formed 
integrally therewith, odd ones of the :feet 31a being oifset 
laterally ltherefrom toward the inside hopper sheet 32a, 
and even ones of the feet 31h being oifset laterally there 
from toward the inside hopper sheet 32h, whereby the 
feet 31a »and 3l1b »are disposed in staggered relation. The 
feet 31a and 3‘1b directly engage the top of the center 
sill 11 :that may have the general configuration o-f «an in 
verted channel section, the center Asill being normally 
formed of steel. The feet 31a and 3l1b engaging the top 
of the center sill 11 are rigidly secured place, `as by 
welding, ias indicated at 36. Accordingly, it will be under 
stood «that when the lading compartment 17 is filled with 
the finely divided or granular material, the weight thereof 
is supporte-d primarily by the hopper ̀ sheets 32a, 32b, 33a 
land 33b. The inside hopper sheets 32a and 32!) are 
supported fundamentally by the divider sheet 31 that, in 
turn, is supported directly through ‘the feet 31a and 31b 
by the center sill 11. Of course, the outside hopper sheets 
33a and 33h are supported fundamentally by the adjacent 
side walls 15 that :are reinforced by the outside posts 23 
and further supported by the side sills 22. 
The lower edges of the hopper sheets 32u and 33a re 

spectively carry longitudinally extending elements 41 and 
42 Ithat ‘are rigidly secured thereto, «as by welding, each 
of the elements 41 and 42 having a generally angularly 
lateral cross-section »and normally formed of steel; simi 
larly, the lower edges of the 'hopper sheets ‘B2b and 3l3b 
respectively carry longitudinally extending elements 43 
fand 44 that Iare rigidly secured thereto, fas by welding, each 
of the elements 43 land y44 having a generally angular 
lateral cross-section, »and normally formed of steel. The 
elements 32a, 33a, 41 Iand 42 denne the downwardly con 
verging llopper 17A of trough-like coníiguration having 
a longitudinally extending bottom opening that is, in turn, 
covered by a longitudinally extending iabric sheet l51 that 
is held in place by 4an Iassociated longitudinally extending 
cover 52 having la generally channel-shaped eoniiguration 
in lateral cross-section and defining =a plenum chamber 
`53 disposed below the lfabric sheet 51. Similarly, the 
elements 32b, 3‘3b, 43 and 44 define the downwardly con 
verging hopper 17B of trough-like configuration having 
a longitudinally extending bottom :opening that is, in turn, 
covered by a longitudinally extending fabric sheet 54 
that is held in place by `an :associated longitudinally ex 
tending cover 55 having a generally channel-shaped con 
figuration in lateral cross-section and defining la plenum 
cham-ber 56 that is `disposed below Ithe fabric sheet 54. 
As indicated in FIG. l, land :as shown .in FIGS. 3 to ‘5, 

inclusive, the elements defining the hoppers 17A and 1-7 B 
also slope downwardly from the opposite end walls 16 
toward the center of the body 14; whereby each of the 
textile sheets 51 `and 54 slopes downwardly from the 
opposite end walls 16 toward »the center of the body 14; 
and rtwo bottoni outlet structures 60A »and 60B ‘are re 
spectively provided in the bottoms of the hoppers .17A and 
17B ladjacent to the center of the body 14 ‘and in laterally 
spaced-apart relation with each other, yas best shown in 

25 

FIG. 2. Referring now to FIG. 5, the bottom outlet 
structure 60B there illustrated essentially comprises an 
opstanding substantially rectangular throat element 61 
communicating between the central portion of the hopper 
17B and the exterior of the body 14, the throat element 
61 terminating below the adjacent cover 55 in ian outward 
ly directed rectangular flange 62. The lower open end 
of the throat element 61 is normally closed by ̀ an exterior 
gate 63 «that is detachably secured in place below the 
flange 62 with fa sealing gasket 64 dispo-sed therebetween. 
More particularly, the exterior gate 63 is detaohably se 
cured in place upon the cover 55 by an 'arrangement 
including ya plurality of depending brackets 65 carried by 
the lower sui-tace of «the cover 5-5 and a plurality of co 
operating bolts 66 lcarried by the brackets 65 -arid cooper 
ating with a plurality of arms 67 carried by :the exterior 
gate 63, the arms ̀ 67 being normally secured in place‘by 
nuts 68 carried on the extreme outer ends of ‘the bolts 66. 

ln the bottom outlet structure 66B, the upper open 
end of the throat element 61 is selectively closed by a 
cooperating valve element 71 that is carried by a laterally 
extending trunnion 72 that is mounted upon a pair of 
laterally spaced-apart bearing members 73 respectively 
carried by the hopper sheets 321; and 33h. Accordingly, 
the valve element 71 is arranged in the 'bottom of the 
hopper 17B and is selectively 'rotatable with the trunnion 
72 between open and closed positions with respect to the 
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ment 71 being shown in its closed position in F1G.'5. 
Also, the upper end of the throat element 61 joins the 
adjacent portions of the textile fabric sheet ’54, the ad 
jacent portions of the textile fabric sheet 54 being secured 
in place upon outwardly directed ñanges carried by the 
upper portion of the throat element 61 by rivets, or'the 
like, as indicated at 81. 
Again reverting to FIG. 4, it is pointed out that while 

the hopper sheets 32a, 32b, 33a and 33h slope down 
wardly from the opposite end wall 16 toward the center ` 
of the body 14, the center sill 11 is disposed in Va sub 
stantially horizontal position; whereby the upstandirig 
divider sheet 31 is itself tapered. More specifically, the 
top edge of the divider sheet 31 adjacent to each of the 
end walls 16 is disposed above the feet 31a and 31b a 
relatively great distance, and the top edge of the divider 
sheet 31 adjacent to the center of the body 14 is disposed 
above the feet 31a and 31b a relatively small distance. 
This construction insures that the fundamental loads car 
ried by the inside hopper sheets 32a and 32b are sup 
ported uniformly longitudinally therealong through >the 
longitudinally extending upstanding divider sheet 31 upon 
the longitudinally extending substantially horizontally 
disposed center sill 11, and notwithstanding the down 
ward sloping of the inside hopper sheets 32a and 32b 
from the end walls 16 toward the center of the body 14. 

In View of the foregoing description of the bottom 
structure 3d of the body 14, it will be understood that 
the hopper 17A converges downwardly laterally toward 
the textile fabric'sheet 51 and converges downwardly 
longitudinally toward the bottoni outlet structure 60A. 
Similarly, the hopper 17B converges downwardly later 
ally toward the textile fabric sheet 54 and converges 
downwardly longitudinally toward the bottom outlet 
structure 60B. The textile fabric sheet 51 is thus down 
wardly inclined longitudinally from the opposite end 
walls 16 toward the bottom outlet structure 60A; and the 
textile fabric sheet 54 is thus downwardly inclined longi 
tudinally from the opposite end walls 16 toward the 
bottom outlet structure 7 0B. The textile fabric sheet 51 
is of porous structure, so that it adequately Stoppers or 
closes the bottom of the hopper 17A, while accommo 
dating the upward passage therethrough of air under 
slight gauge pressure from the associated plenum cham 
ber 53 defined by the associated cover 52, for the pur 
pose of fluidizing the bottom of the ‘bedof finely divided 
or granular material contained in the hopper 17A. Sim 
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ilarly, the textile fabric sheet 54 is of porous structure, 
so that it adequately stoppers or closes the bottom of 
the hopper 17B, while accommodating the upward pas 
sage therethrough of air under slight gauge pressure from 
the associated plenum chamber 56 defined by the asso 
ciated cover 55, for the purpose of fluidizing the bottom 
of the bed of finely divided or granular material con 
tained in the hopper 17B. Of course, it will be under 
stood that the railway car 10 comprises suitably pump 
machinery, not shown, for the purpose of supplying, when 
required, air at slight gauge pressures into the plenum 
chambers 53 and 55 for the purpose of fluidizing the bot 
toms of the beds of finely divided or granular material 
respectively contained in the hoppers 17A and 17B. 

Considering now the general mode of loading the finely 
divided or granular material into the lading compart 
ment 17 of the body 14, the bottom outlet structures 60A 
and 649B are closed and the loading hatches 20 are opened 
by the removal of the associated hatch covers 21. The 
finely divided or granular material is normally blown 
through the loading hatches 2i) into the lading compart 
ment 17; whereupon the loading hatches 20 are closed 
by returning the associated hatch covers 21 back into 
their sealed positions. For example, the bottom outlet 
structure 60B provided in the bottom of the hopper 17B 
is closed, both by operating the valve element 71 into 
its closed position with respect to the top opening in the 
throat element 61 and by placing the exterior gate 63 in 
its closed position covering the bottom opening into the 
throat element 61. 

In unloading the finely divided o1' granular material 
from the lading compartment 17, the bottom outlet struc 
tures 66A and 60B are opened and normally several of 
the hatch covers 21 are removed from the associated 
loading hatches 20. Specifically, in order to open the 
bottom outlet structure 60B, the exterior gate 63 is re 
moved from the bottom outlet into the throat element 61 
and the valve element 71 is operated into its open posi 
tion with respect to the top opening into the throat ele 
ment 61. At this time, the finely divided or granular 
material in the hopper 17B is free to fall out through the 
bottom outlet structure 60B; and in order to facilitate 
this unloading of the material from the hopper 17B, air 
under slight gauge pressure is supplied into the plenum 
chamber 56 and passes upwardly through the associated 
textile fabric sheet 54, so as to effect fiuidizing of the 
bottom of the bed of finely divided or granular material 
contained in the hopper 17B. More particularly, the ma 
terial at the bottom of the bed contained in the hopper 
17B is iiuidized and slides downwardly along the upward 
surface of the textile fabric sheet 54 in both directions 
longitudinally from the end walls 16 toward the bottom 
outlet structure 60B; whereby the material is unloaded 
from the hopper 17B and falls through the open bottom 
outlet structure 60B in an obvious manner. 
The unloading of the hopper 17A is the same as that 

described above in conjunction with the unloading of the 
hopper ‘17B and is not repeated in the interest of brevity. 

After the finely divided or granular material has been 
completely unloaded from the lading compartment ‘17 
of the body 14, the hatch covers 21 are returned into 
their normal sealed positions with respect to the loading 
hatches 20 »and the bottom outlet structures 60A and 60B 
are returned into their normal closed positions. Speci 
fically, the bot-tom outlet structure 60B is returned into 
its normal closed position, both by the return of the 
valve 71 «into its closed position and by the replacement 
of the exterior gate 63‘. 

In view o-f the foregoing, it is apparent that there has 
been provided in a railway hopper car improved bottom 
structure arranged in the body thereof and dividing the 
lading compartment defined in the body into a plurality 
of hoppers adapted to receive finely divided or granular 
material, wherein the bottom structure affords complete 
support for the hopper sheets incorporated therein so 
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6 
as to prevent bulglinlg or other undue distortion of the 
hopper sheets when the hoppers are loaded with the 
material mentioned. 

While there has been described what is at present con 
sidered to be the preferred embodiment of the invention, 
it will be understood that various modifications may be 
made therein, and it is intended to cover in the appended 
claims all such modifications as fall within the true spirit 
and scope of the invention. 
What is claimed is: 
l. A railway car comprising a rigid underfr-arne in 

cluding an elongated rigid longitudinally extending een 
ter sill, an ̀ elongated longitudinally extending upstanding 
substantially box-like body carried on top of said under 
fname, and structure arranged within said body and 
dividing the interior thereof into a pair of elongated lon 
gitudinally extending and laterally spaced-apart hoppers 
adapted to receive granular material; said structure com 
prising an elongated longitudinally extending upstanding 
divider plate arranged directly above said center sill and 
provided with a plurality of longitudinally spaced~apart 
feet on the bottom edge thereof directly engaging the top 
of said center sill and rigidly secured thereto, and a pair 
of elongated longitudinally extending hopper sheets dis 
posed in laterally spaced-apart relation and respectively 
arranged on opposite sides of said divider plate and re 
spectively sloping downwardly :and laterally outwardly 
therefrom in opposite directions, said pair of hopper 
sheets respectively constituting portions of said pair of 
hoppers, the top edges of said hopper «sheets being respec 
tively rigidly secured to the adjacent upper portions of 
said divider plate well above said center sill, whereby at 
least portions of the loads of granular material respec 
tively supported by said hopper sheets are transmitted 
directly through said divider plate to said center sill. 

2. 'Ihe railway car set forth in claim 1, wherein said 
feet provided on the bottom edge of said divider plate 
are formed integrally therewith, odd ones of said feet 
being offset laterally outwardly from the adjacent one 
side of said divider plate, and even ones of said feet 
being offset laterally outwardly from the adjacent other 
side of said divider plate. 

3. The railway car set forth in claim 2, wherein both 
said center sill a-nd said divider plate are formed of 
metal, and said feet are welded to the engaged top of 
said center sill. 

4. The railway car set forth in claim Jl, wherein the 
top edges of said hopper sheets are disposed in facing 
relation with eachother with the top edge of said divider 
plate positioned therebetween -to define a 3-layer sand 
wich construction, said divider plate land said hopper 
sheets being formed of metal, and the top portion of said 
divider plate and the top portions of said hopper sheets 
being secured together by welding through said 3-layer 
sandwich construction. 

5. A railway car comprising a rigid underf‘rame in 
cluding an elongated rigid longitudinally extending center 
sill, an elongated longitudinally extending upstanding 
substantially box-like body carried on top of said under 
frame, and structure arranged within said body and divid 
ing the interior thereof into a pair of elongated longitu 
dinally extending and laterally spaced-apart hoppers 
adapted to receive granular material; said structure corn 
prising an elongated longitudinally extending npstand 
ing divider plate arranged directly above said center sill 
and provided with a plurality of longitudinally spaced 
apart feet on the bottom edge thereof directly engaging 
the top of said center sill ‘and rigidly secured thereto, 
a pair of elongated longitudinally extending hopper sheets 
disposed in laterally spaced-apart relation and respec 
tively arranged on opposite sides of said divider plate and 
respectively sloping downwardly and laterally outwardly 
therefrom in opposite directions, said pair off hopper 
sheets respectively constituting portions of said pair of 
hoppers, the top edges of |said hopper sheets being re 
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>spectively rigidly secured to the adjacent surfaces of said top edges of said hopper sheets incident to unloading 
ydivider plate adjacent to lthe top edge thereof, whereby thereof from said pai-r of hoppers. 

-speetively supported by s‘ai’dhopper sheets ̀ are transmitted 
t ` t 1 . th ‘ d 1 ‘ l ' a least p0 ons of e 10a S of granu ar ma mall re References Cited in the'ñle of this patent 

vdirectly through said dividenpïlate to said :center sill, and 5 UNITED STATES ,PATENTS 
an elongated longitudinally extending cap secured to the 366,574 @iden _______________ __ sept 2.4J $1907 
top edge of said divider plate and disposed in Covering 1,062,237 et al ____________ __ May y20, 1913 
relation therewith and with lthe top edges of said hopper 1,818,370 Wine ________________ __ Apr. 11, 1931 
sheets, thereby to prevent the accumulation of granular 1,822,530 Kind ________________ _.. Sept. 8, 19‘31 
matenial upon the top edge of said divider plate and the 10 2,789,739 Aller ________________ __ Apr. 23, 1957 


