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This invention relates to railway rolling stock 
and COnsists particularly in novel underframe 
Structure for hopper cars. 
An Object of the invention is to provide novel 

means forattaChing the hopper Wallsto and Sup 
pOrtingthe Samefrom the centersill. 
AnOther object is to provide improved bolster 

StruCture adapted for Supporting the adjacent 
hOpper Slope Sheet, 
Another object is to reinforce the center Sil 

and partiCularly the portions betWeen the boister 
Which Support the hoppers and lading Carried 
therein. 
AnOther Object is to Strengthen and Simplify 

the Construction of hopper Car Underframes by 
forming various parts so as to accomplish the 
functions of members ordinarily formed Separate 
ly and SeCured theretO. 
These Objects and Other more detailed ObjeCtS 

hereafter appearing are attained by the StruC 
tures illustrated in the aCCOmpanying draWingS 
in WhiCh? 
Figure 1 is a top view ShoWing a portion of the 

ieft longitudinal half of a hopper Car,p0rtionS 
of the hopperwallsorfio0ring being broken aWay. 
Figure 2 is a top view Showing the right 1ongi 

tudinal half of the underframe,the hoppers being 
Omitted. 
Figure3 isa vertical 10ngitudinal Section taken 

On the line 3?3 Of Figure 1. 
Figure 4 is a Similar Section taken on the line 

4?? of Figure 2. 
Figure 5 is a vertical tranSVerse Section taken 

On the broken 1ine @?5 Of Figure l. 
Figure 6 is a Similar Section taken on the line 

6?6 of Figure 4. 
Figures 7 and 8 are detailed Sectional VieWS 

taken on the inclined lines ? and 8?8,reSpeC? 
tively,0f Figure4. 
Figure 9 is a,VertiCal tranSVerSe Section taken 

on-the line 9?9 of Figure l. 
Figure 10 is a VertiCal tranSVerse SeCtiOn 

taken On the line ????0 0f Figure 3, 
Figure 11isan end view of the Center SillstruC 

ture. - 

Figure 12isa partial top view ShoWing a modi 
fication. 
Figure 13 is a view Corresponding to Figure 3 

but,shGWing the form in Figure 12. 
Figure 14 is a Vertical tranSverse Section taken 

on the line f4??? of Figure 13. 
Figures i5,16 and i7 are Sectionstaken on the 

inclined line f5?15,16?16 and #7?iT,respec 
tively, of Figure 13. 

(CI. 165?415) 
Figure 18 is a View Correspondingto Figure 12 

but ShoWing anOther mOdificatiOn. 
?igure 19 is a Sectional VieW CorreSponding to 

Figüres 3 and 13 but Showing the form in Fig 
UIre 18. 
Figure 20 is a vertical tranSverse Section taken 

Cn the brOKen line 2@?2? of Figure 18. 
Figures 21 and 22 are Sectional VieWS taken On 

the inClined 1ines 2??2 and 22?22 of Figure 19. 
Figure 23 is a,view CorreSponding to Figure 22 

but ShoWing another mOdifiCation, 
Figure 24 iS a half VertiCal tranSVerSe SeCtion 

CorreSponding to Figure 20 but ShoWing still an 
other modification. 
In Figures 1 t0 11 is iliustrated a h0pper Car 

Underframe inciuding the Center Sill 1,draft sills 
2 having integral striking plates 2a and drawbar 
Carry iron 2b,and the Usual draft lugs and guide 
ribs 3,and intersecting transverse arms,gener 
ally indicated at @,braced from the Center Sill by 
gussetS 5,6 and T,each gusset having pads 8 
for mounting the brake Cylinder 9,Shown in Fig 
ure 5. On the under-Surface of each arm 4 at 
the middle is the Center bearing element 10 and 
at the ends are the Side bearing mountings li, 
The car illustrated is provided With four hop 

pers A,tWo On each Side of the Center Sill,and 
each having an outer end Wall 12,an inner end 
wall 13 havinga hopper opening 14,and an inner 
Side Wall 15,the Outer Side p0rtionS Of the hOp 
pers being omitted. Projecting laterally from the 
side Walls of the center Sill near the arms 4 are 
the inclined flanges or 1edgeS 16 braced by ribS 
17. Each flange 16 extends the entire depth of 
the center Sill,over the top there0f and beneath 
the same,and is perforated for riveting,as at 18, 
to the supported hopper end Wall 12. BetWeen 
the flanges 16are the inclined fianges 19 ikewise 
extending the full depth of the Center Sill and at 
their bott0ms Connected with the loWer extremi? 
ties of the fianges 16 by means 0f the Vertical 
1ongitudinal flanges 23 depending beneath the 
10wer outer Corners of the Sill and perforated for 
riveting to the innerside Walls 15 of the hopperS, 
as at 21. 
Asshown in Figures4 and 8,a portion of each 

inclined flange 19 is attaChed to the lower eX? 
tremity of the supported Wall 13 and the re? 
mainderthereof supports the angular element 22 
which forms a part of the periphery of the hop 
per Opening and is adapted for receiWing the 
hopper cover 23. 
BetWeen the hoppers,the Center Sill Side Walls 

are extended upWardlyto form approximately in 
Verted V-Shaped brackets 24. These bracketS 
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2 
along their upper edges have perforated flangeS 
25 forming continuations of the inClined flanges 
19 extending along the Center Sill Side Walls, 
The fanges 25 on the center sill extensions 24 
C00perate With flanges ? t0 Supp0rt the inner 
sloping end Walls 3 0f the hopperS. The ex 
tensions 24 are Connected at their 10Wer ends 
and at their tops by the transverse Webs 26 and 
are perforated,as at 27,to facilitate Casting and 
1ightenthestructure. These brackets als0 func 
tion assubstantial reinforcements for the Center 
sill betweenthe hoppers,the flanges 46,49 and 2? 
reinforcing the p0rtions of the Center Sill inside 
the hOpperS. - 
The integral bolster arms 4 extend Only to the 

Side bearing mountings ! and eaCh includes a 
vertical transverse web 28,perforated at 29 and 
30, and extending upwardly Substantially be 
yond the top Wall of the center Sill. The Web 28 
has an integral reinforcing flange 3 at the 
bottom and an inclined fange 32 at the top for 
mounting the Slope Sheet 33 forming an exten 
sion 0f the adjaCent hopper end Wall ??. The 
Web 28 extends from end to end of arm 4 and 
is further reinforced by vertical ribs 36,Se 
Cured to the top and bottom flanges 32 and 3? 
on each arm 4 are the 1aterally extending angles 
37,38,39 and 40 connected at their ends by 
Structural members ?! and mounting the panel 
webs 42,having flanges ?2a Secured to the outer 
ribs 36,and forming 1ateral extensions of the 
Web 28. Top angles 37 and 38 form extensions 
of the inclined top Web 32 of the cast part of 
the bolster and the bottom angles 39 and ?? 
form C0ntinuations 0f the bott0m Web 3 there0f, 
ASShoWn in Figures3 and 5,theside bearings 11a 
aremounted beneath theplate ??a on the bottom 
of the bolster. The structural members 37,38, 
39,40 and 4! and the Webs ?2 Serve to extend 
the bolsters Iaterally to the Sidesills 43 and side 
plates 43a of the car. 
In Figures 12 to 17,inclusive,the inner side 

walls 44 of the hoppers are formed as integral 
downward extensions of the side waIs of the 
Center Sill 45,as most Clearly shOWn in Figüres 
14 and 15. Extending along the side Walls of 
the Center Sill are the inclined flanges *8 braced 
by ribs 4T-and continued downwardly along the 
hopper Walls 44 to approximately the 10wer ex 
tremities thereof,these flanges serving for 
mounting and Supporting the hopper outer end? 
walls 48. Spaced inwardly of the flanges ?6 
are short flanges or ledges 49 Supporting the 
1ower extremity of the hopperinnerend Wal151. 
Each 1edge 49 extends approximately halfway 
down the side of the center Sill and,extending 
along the remainder of the Sill Wallasa continu 
ation thereof and along the edge of the hopper 
Wall 44,is an angular element 5 forming the 
inside part of the periphery of the hopper open 
ing and adapted forreceivingthe hopper door 52. 
Assh0Wn in Figure 13,the upper edge of the 

hopper opening is reinforced by an angle 53 Se 
Cured to the lower edge of the hopperinner Wall 
50 and the lower edge of the opening is rein 
forced by an angle 54 secured to the Iower edge 
of hopper Wall 48, 
?pward extensionson the centersill between the 
hoppers are omitted,the inner walls 50 of the 
adjacent hoppers being secured together at their 
upper extremities and to the vertical transverse 
bracing and supporting web 55,as at 56. The 
fianges orledges 46 and 49 extend continuously 
over the top of the center sill and the top Wal 

In this form the substantia1° 

3,084,859 
of the silis incined upwardly adjacent these 
flanges,asat 5 and 58,for reinforcingthe Same. 
By means of this structure,the ribs ?I are 
0mitted at the top of the Center Sill and the 
flanges are adequately braCed Without exCeSSive 
coneentration of the metal,and the Casting 
operation is facilitated. 
In F?gures 18 to 22,the hopper inside Walls 59 

are formed separately from the centersill and at 
the top are bent inWardly,as at 6?,and have ribs 
or lugs 6 resting on the lateral fianges 62 pro 
jecting from the loWer edges of the Center Sill, 
The flanges 62 Constitute Continuations of the 
inClined flanges or ledges 63 extending upWardly 
along the Side Walls of the Center Sill and over 
the top thereof for attachment and Supporting 
of the hopper Wall 64,Attached to the 1ower 
portion of the inclined flange 65 supporting the 
10Wer edge of the hopper inner end Wall 66 is 
the angularelement 67 forming a portion of the 
periphery of the hopper opening. The flanges 
32,63,and 65 are substantially continuous along 
the Sides and 10Wer edges of the centersill. 
Figure 23 shows an inclined fange 68 corre 

Sponding to the flange 65in Figure22 and pro 
jecting la?eraly from the side wall of the Center 
Sill 69. Mounted on theinclined flange 68is the 
approximatelyarcuateelement 70 forming a por 
tion of the periphery of the hopper opening. 
In Figure 24,the hopper inside wall ? isse 

Cured directly to the outwardly and downwardiy 
inclined fiange 72projecting from the loweredge 
0f the Centersill, - - 

In each of the forms,the construction of the 
Underframe and attachment of the separately 
formed hoppers to the sill and bolsters aresub 
Stantialysimplified and alsostrengthened dueto 
theformation of various parts integralyandthe 
nove disposition of the various attaching and 
bracing flanges andribs. The hoppercarisalso 
more durable than Similar cars utilizing built-up 
underframes due to the absence of riveted and 
bolted Seams which are corroded by certaintypes 
of 1ading material,such as coal,and become 
Weakenedafterusefora imited period. - 
Theinventionis not limited to the exact details 

of the structures illustrated but may be modified 
in VariOus respects as wiII occur to those skilled 
intheart and the exclusive use ofallsuch modi 
fiCations as Come within the scope of the claims 
is Contemplated. 
We ciaim: - - 

1. Hopper car underframe integral structure 
including a box-like center sill member,oppo 
Sitelyinclined ledgesextending along a sidewaII 
thereof and below the bottom wal1thereof for 
attachment to hopper end wals,and a fange 
Connecting the lower extremities of said 1edges 
ang extending downwardy from the bottom of 
Said sill member for supporting the hopper side 
Wall. · - - 

2.A hopper Car integral underframe structure 
Comprising a center-sill member for transmit 
ting longitudinal forces applied to the under 
frame and a flange extending overthetop there 
Offorattachment of a hopper wall,the top wall 
of Said Sill member being inclined upwardly to 
meet the upper portion of said fange and merg 
ing therewith So as to brace the same? 

3. A hopper Car box Section centersill member 
haVing restricted portions of its side wals com 
prising inverted V-shaped open truss structure 
ruhning lengthWise of the sill member and ex 
tending Substantially above the remainder of the 
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2,084,859 3 
member and forming Supp0rt structure for Con 
Verging h0pper WallS. 

4. Structure as Specified in claim 3 in which 
the upWardly projecting portions of Said Side 
Walls are proVided With flanges at their upper 
edges for attachment of hopper Walls,Said flanges 
being Continued downWardly along the center Sill 
member, 

5,Structure as Specified in Claim 2 in Which 
Said fiange extends 0Ver Said Center Sill member 
at an angle t0 the Vertical and the inClined por 
tion of Said Center Sill Wall merges With the 
downWardly facing Side of Said flange. 

WILL?AM H. MEYER. 
EDWIN C,JACKSON? 
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