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of Delaware 

Fied May 21, 1962, Ser. No. 208,659 
(Filed under Rule 47(b) and 35 U.S.C. 118) 

16 Chaims. (C. 105-404) 
This application is a continuation in part of Serial No. 

89,033 filed February 13, 1961. 
This invention relates to an open side railway car suit 

able for direct loading, and in particular to a car which, 
due to an extremely rigid structure, can be fitted with 
vertically sliding doors. - 

According to this invention, the car may be loaded di 
rectly, that is by the transverse movement only of the 
lading through the open side of the car both at points im 
mediately adjacent the car ends and at intermediate points. 
According to the usual practice, the lading is moved first 
transversely through the car door, and then longitudinally 
toward the car end. 

In the usual box car construction the underframe in 
itself has comparatively little strength with respect to 
deflection under load. The sides are the main load sup 
porting means, the underframe serving mainly to carry 
the load to the body bolster and thence to the trucks. 
This arrangement requires the use of strength members 
arranged along the side of the car end to which the side 
sheathing is attached. Therefore, the usual box car con 
struction cannot be adapted for direct loading. 

It is an object of this invention to provide a car which 
is characterized by the absence of all vertical and diagonal 
strength members at points between the car ends, so that 
the entire side areas may be utilized for direct loading 
purposes. 
A particular object is to provide a car frame which is 

resistant to deflection under load, so that the lower edge 
of a vertically sliding door will be parallel to the floor of 
the car. If the underframe sags, the parts will not be 
parallel resulting in a crack between the parts. Also, 
a sagging underframe will cause binding of the doors in 
the door guides or door posts. 

According to this invention, the load capacity of the 
car is materially increased by providing as strength mem 
bers two structural assemblies, which are referred to here. 
in as “unit frames,” one for each side of the car. The 
term "unit frame,” as used herein, refers to a structurally 
rigid U-shaped structure the open end of which is con 
nected by a compression member. The characteristic of 
this unit frame is that it provides a much greater resistance 
to fieXure in a direction parallel to its plane than is pro 
vided by the two horizontal members of an ordinary rec 
tangular frame. 

According to this invention, the deflection of the side 
sill under load is utilized as a means of stressing the unit 
frame in Such a manner that the bending moments of the 
side sill are reduced. ? 

In the rigid U-shaped structure which comprises the end 
piers and the side sill of the car, the end piers may be 
considered as integral extensions of the side sili so that in 
effect a single continuous beam is provided. According 
to this theory, the end piers must be very, heavy, and the 
corner connections between the end piers and the side sill 
must necessarily be able to transmit the bending moment 
at the immediately adjacent section of the end pier to the 
immediately adjacent section of the side sill, and vice 
versa. In other words, the corner connection is no less 
stiff than the adjacent portions of the continuous beam. 
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The term “rigid' is used herein in a special sense to de 
note this characteristic of the corner connection. 
Another object is to provide an improved car structure 

of the type indicated in which the vertical members of the 
unit frame are located externally of the car ends so that 
the entire cargo space is accessible for direct loading. 

Other objects, features and advantages will become 
apparent as the description proceeds. 
With reference now to the drawings in which like re 

ference numerals designate like parts: 
FIG. 1 is a side elevation of a railway car embodying 

this invention, a portion being shown in section; 
FIGS. 2, 3 and 4 are more or less diagrammatic views 

showing the arrangement of the unit frames in side eleva 
tion, plan, and end view respectively; 

FIGS. 5 and 6 are perspective views showing the upper 
and lower corner connection respectively; 

FIG. 7 shows a modification of FIG. 6 in elevation; 
FIG. 8 is a diagrammatic view similar to FIG. 4, but 

showing a modified arrangement of the unit frames; 
FIG. 9 is a fragmentary side elevation of the arrange 

ment shown in FIG. 8; 
FIG. 10 is a diagrammatic section taken along line 

10-10 of FIG.9; 
FIG. 11 is a section similar to FIG. 10, but showing 

the relationship of the car roof and door guides to the 
horizontal strength members; 

FIG. 12 is a perspective view of the upper corner con 
dition of the modified arrangement shown in FIGS. 8 
to 11; 

FIGS. 13 to 15 are diagrams illustrating the theory of 
operation; 
FIG. 16 shows a modified type of the rigid U-shaped 

structure, and 
FIG. 17 is a sectional detail taken along line 17-17 of 

FIG. 1. 
With reference now to FIG. 1, the car comprises a 

body 20 which is supported on trucks which are repre 
Sented by the wheels 21 shown in broken lines. The body 
20 includes an underframe which, except for the side sills 
22, is of the usual construction. In other words, the 
underframe comprises a center sill 23, the side sills 22, 
and bolsters 44 and 45, all of which are connected to each 
other by Suitable cross bearers and floor beams, not 
shown. The bolsters 44 and 45 rest on the trucks in the 
usual manner. 
The strength members of the body include the under 

frame in its entirety, as well as certain end piers and hor 
izontal members as will be pointed out below, but the 
present invention is concerned with the underframe pri 
marily to the extent that it may be represented by the side 
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sills 22. 
As shown in FIG. 1, the car body 20 also includes a 

floor 25, made up of transverse planks resting on the sills 
22 and 23, end walls 26, and a roof 27, all of which may 
be of the usual construction. As previously indicated, the 
body does not include the usual fixed sides; rather ver 
tically slidable doors are provided as, for instance, the 
upper and lower doors 28 and 29 shown in FIG. 1. 
The side sills 22, as shown in FIG. 6 are fabricated 

channels, and comprise upper and lower angles 30 and 31 
respectively which are connected by a web 32, these three 
elements providing a side sill in the form of a beam which 
extends the full length of the car. The car ends 26 are 
Spaced inwardly of the ends of the side sills 22. Disposed 
longitudinally outwardly of the end walls are end piers 
33, each of which, as shown in FIG. 6 comprises an L 
shaped member having a plate portion 34 and a transverse 
flange 35. 
The L-shaped member is "corner oriented” in the sense 

that plate portion 34 is inwardly directed in the longitu 
dinal direction, and the flange 35 is inwardly directed in 
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the transverse direction. The corner orientation permits 
the end piers 33 to be arranged exteriorly of the side sills 
22 so that the welded connection, hereinafter described, 
will constitute a “rigid” corner connection and will provide 
a “rigid' U-shaped structure 33-22-33. The car ends 26 
are welded to the plate portions 34. 
The upper ends of the piers 33 are connected by hori 

zontal compression members 35 which are in the form of 
box beams. The compression members 36, as shown in 
F.G. 5 include a bottom plate 40, one edge 4 of which 
extends outwardly and abuts the longitudinal plate portion 
34 of the pier 33. 

Each compression member 36 is secured at each end to 
the piers 33 by welding at various points, such as the 
point where the edge 41 abuts the plate portion 34 of the 
pier, and at the points where the end of the box beam 35 
abuts the flange 35 of the pier 33 as shown in FIG. 5. 
Also, the plate portion 34 of the pier 33 terminates at 
its upper end in a horizontal flange 49 which overlaps and 
is welded to a portion of the box beam 36 as shown in 
F.G. 5. 

Referring now to FIGS. 2, 3 and 4 which show the 
strength members of the car divorced from the body, it 
will be seen that the car structure comprises two trans 
versely spaced unit frames 42 and 43, each of which com 
prises a rigid U-shaped structure 33-22-33, and a com 
pression member 36 disposed between and secured to the 
upper ends of the end piers 33. The supporting points for 
the two frames 42 and 43 are the bolsters 44 and 45 in 
dicated diagrammatically in FIG. 3. The two unit frames 
42 and 43 are connected by end sills 46. 

In this unit frame type construction, when the car is 
loaded the members 36 are subjected to compressive stress 
which results in a greatly diminished flexure of the side 
sills 22. 

In other words, assuming the absence of the compres 
sion member 36, flexure of the side sills 22 would result 
in inward canting of the end piers 33. However, by inter 
posing the compression members 36 between the upper 
ends of the piers 33, the flexure of the side sills 22 is sub 
stantially reduced. 

Furthermore, in addition to greatly stiffening the car 
structure against flexure, the present arrangement main 
tains the end piers 33 in parallelism with each other so 
that they can be used as a part of the door mounting 
12.S. 

The roof 27 includes end transoms 47 and inside tran 
soms 48. The roof structure 27 and the end sills 46 pro 
vide lateral stability for the two unit frames 42 and 43, 
and additional cross bracing may be provided between the 
compression members 36, if necessary. 

Vertically extending door guides 50 are mounted on 
each of the end piers 33, only one being shown in FIG. 1, 
which provide channels for receiving both the upper and 
lower doors 28 and 29. The upper and lower doors 28 

- and 29 may be actuated by suitable mechanism which in 
cludes a door actuating wheel 61. 

Since the unit frames 42 and 43 are subject to much less 
deflection under load than the side sills of the usual car 
construction, the end piers 33, which are rigidly mounted 
at right angles to the side sills 22, are therefore maintained 
in substantial parallelism with the result that the door 
guides 50 which are mounted on the end piers also will be 
maintained in substantial parallelism which permits the 
use of vertically sliding doors without encountering any 
binding. 
The compression members 36 and side sills 22 are pref 

erably abutted up against and welded to the end pier 
fange 35 as shown in FHGS. 5 and 6. The web 32 over 
laps and is welded to the plate portion 34, and the angles 
3 and 3 abut and are welded to the flange 35. A modi 
fication is shown in FIG. 7 in which the web 32 is butt 
welded to the side edge of the end pier 33 at 51 so that 
the overlapping welded connection 52 is between the 
angles 39-31 and the plate portion 34. The angles 30 
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4 
and 31 are abutted and welded to the flange 35 at points 
53 and 54. 

This abutting and welded relationship of the angles 30 
31 and the fiange 35, in combination with the welding of 
the overlapping parts, affords a much more rigid corner 
connection than that which can be obtained by the Welding 
of only the overlapping parts 34 and 32, or 34 and 30-31, 
as the case may be. 
. In some instances, it is desirable to prestress in tension 
the unit frames 42 and 43 prior to final assembly. After 
the underframe has been assembled and the end piers 33 
secured to the side sills 22, as shown in FIG. 6, the under 
frame is loaded up to a certain proportion of its rated load. 
Then the compression members 36 are welded to the piers 
33 to complete the unit frames. In the alternative, the 
upper ends of the end piers 33 may be pushed toward each 
other. 
A modified unit frame is shown in FIGS. 8 to 12 in 

which the rigid U-shaped structure 33-22'-33' is identical 
to that of FIGS. 1 to 4, but the compression members 70 
are offset inwardly toward the center of the car. Thus, 
each unit frame is not coplanar, but the arrangement 
shown is found to be substantially as effective as the ar 
rangement shown in FIGS. 1 to 4. 
As shown in FIGS. 8 and 9, a transverse anchor 71 in 

the form of a cross beam connects the upper ends of the 
two end piers 33' at each end of the car, and the com 
pression members 70 bear against the anchors 71 and are 
secured thereto. Here the compression members may 
be in the form of an I-beam, and the manner of associa 
tion is shown in FIG. 12. 

According to this arrangement, side plates 72 are pro 
vided for supporting the car roof 73, and the assembly 
comprising the car roof and side plates is supported from 
the compression members 70 by means of the transoms, 
not shown. 

In the arrangement of FIGS. 1 to 4, the compression 
member 36 serves as the side plate and supports the roof 
structure directly. However, an advantage of the mod 
ified arrangement of FIGS. 8 to 12 is that the offsetting 
of the compression members 78 from the separate side 
plates. 72 permits the use of roll up doors 74 which, as 
shown in FIG. 11, may be accommodated in the space 
between the side plates 72 and the compression members 
70. The door guides 75 may be mounted on the car end 
26, and may comprise a continuous pathway for both 
doors, or a separate pathway for each door may be 
provided. 
The roll up door 74 may be in the form of a single door 

extending the full width of the car, or a plurality of doors, 
in which case a separate set of door posts is provided at 
various intermediate points. However, due to the rigidity 
of the car structure it is not necessary to provide inter 
mediate strength members, with the result that the door 
posts may be removably secured with respect to car frame, 
and curved door guides may be provided at the inter 
mediate points without danger of getting out of alignment 
due to deflection under load. 
As shown in FIGS. 8 to 12, the offsetting of the com 

pression members 70 is comparatively small with respect 
to the length of the transverse anchor 71 so that prac 
tically all of the force transmitted by each compression 
member will be transmitted to the closest adjacent end 
pier 33. As a result the bending moment of the transverse 
anchor in a horizontal plane is comparatively small; it 
may be arranged either with the flanges vertical, as shown, 
or with the flanges horizontal. 

In operation, the lower corner connection shown in 
FIG. 6 is extremely rigid with the result that all three 
members 33, 22, 33 can be considered as a single U 
shaped beam 33-22-33 exhibiting continuity of bending 
moment transmitting properties, just like a continuous 
beam. As a result of the unit frame construction, the 
end piers 33 and the car ends 26 are maintained in sub 
stantial parallelism, which permits the use of vertically. 
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available for direct loading, and door means for closing 
Said side openings. 

3. An open side railway car as claimed in claim 1 which 
includes door guides located at the ends of said car, and 
a vertically sliding door mounted for engagement with 
one of said door guides. - 

4. An open side railway car as claimed in claim 3 in 
which said door guides comprise a pair of oppositely 
disposed angles mounted on said end piers, and in which 
said vertically sliding door extends for substantially the 
full length of said car and engages both of said door guides. 

5. A railway car structure as claimed in claim 3 in which 
said vertically sliding door is an articulated door of the 
roll up type, and in which said door guides comprise 
curved tracks mounted on said car ends. 

6. An open side railway car as claimed in claim 1 in 
which said end piers each comprise a corner oriented 
angle having a flange and a plate portion, said plate por 
tions being disposed externally of said side sills, and the 
ends of said side sills abutting and being welded to said 
flanges. 

7. An open side railway car as claimed in claim 6 in 
which said compression members comprise beams dis 
posed inwardly of said plate portions, the ends of Said 
beams abutting and being welded to said flanges. 

8. An open side railway car as claimed in claim 1 
which includes a transverse anchor for said compression 
members, said transverse anchor comprising a horizontally 
disposed structural member connecting the upper ends 
of the end piers at each end of the car, said compression 
members being secured at their ends to said transverse 
anchors and each being offset transversely inwardly from 
the plane of its associated U-shaped structure. 

9. An open side railway car as claimed in claim 1 in 
which said end piers each terminate at its lower end in 
a corner oriented L-shaped portion having a flange and 
a plate portion which is disposed externally of a side sill, 
and in which each side sill is a fabricated channel compris 
ing a plate and upper and lower angles, the ends of Said 
angles abutting and being welded to said flanges at the 
lower ends of said end piers. 

10. An open side railway car as claimed in claim i in 
which said rigid U-shaped frame structure includes means 
providing rigid lower corner connections between said 
side sill and said end piers, each rigid lower corner con 
nection being constructed and arranged to transmit the 
bending moment at the immediately adjacent section of 
said end pier to the immediately adjacent section of said 
side sill. 

11. An open side railway car as claimed in claim i 
which includes car ends supported by said underframe, 
and in which said end piers each comprise a vertically 
disposed corner oriented angle having a flange and a 
plate portion, said flanges being disposed externally of 
said car ends and said plate portions being disposed exter 
nally of said side sills, said plate portions being welded at 
their inner edges to said car ends in order to stiffen said 
end piers, and the ends of said side sills abutting Said 
flanges and being welded thereto. 

12. An open side railway car as claimed in claim 1: 
which includes vertically arranged stiffening means Se 
cured to the lower external surfaces of the plate portions 
of said end piers at points opposite said car ends, and ex 
tending downwardly below the bottom of said car ends to 
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compensate for the lack of the flange effect provided by 
the welding of said car ends to said plate portions. 

3. An open side railway car as claimed in claim a 
in which the ratio of said moments of inertia is substan 
tially one to three. 

14. An open side railway car as claimed in claim a 
which includes a roof structure supported by said hori 
Zontal compression members, and end sills connecting 
the end piers at each end of the car, said unit frames 
being reinforced laterally by said roof structure and said 
end sills. - 

15. An open side railway car comprising a floor struc 
ture, car ends, a roof structure, and a structural unit for 
Supporting said floor structure, car ends, and roof struc 
ture, said structural unit comprising a rectangular unit 
frame, said unit frame comprising upper and lower 
horizontal members and two vertical members, of which 
said lower horizonal member. is a side sill of the railway 
car, and of which said vertical members are end piers 
rigidly secured to the ends of said side sill in perpendicu 
lar relationship to provide a rigid U-shaped structure, 
said side sill being initially cambered so that prior to as 
sembly with said upper horizontal member said end piers 
are upwardly diverging, said rigid U-shaped structure 
having been loaded during the said assembly operation to 
provide a prestressed unit frame having parallel end piers, 
and in which said upper horizontal member is under ten 
sion when said car is empty, the rated loading of said car 
tending to offset the prestressing of said unit frame to 
reduce the bending moments at the corner connections 
between said end piers and said side sill. 

16. An open side railway car comprising a floor struc 
ture, car ends, a roof structure, and a structural unit for 
supporting said floor structure, car ends, and roof struc 
ture, said structural unit comprising a rectangular unit 
frame, said unit frame comprising upper and lower hori 
zontal members and two vertical members, of which said 
lower horizontal member is a side sill of the railway car, 
and of which said vertical members are end piers, and 
means providing a rigid lower corner connection con 
structed and arranged to transmit the bending moment at 
the immediately adjacent section of each end pier to the 
immediately adjacent section of said side sill to provide 
a rigid U-shaped structure, whereby the deflection of 
said side sill under load will stress said upper horizontal 
member in compression so that the bending moments of 
said side sill due to load stress will be reduced, said unit 
frame having been prestressed so that said upper hori 
Zontal member is under tension when said car is empty, the 
rated loading of said car tending to offset the prestressing 
of said unit frame to reduce the bending moments at said 
rigid lower corner connections. 
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