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This invention as indicated relates to a cross brace. More particularly it comprises 
a brace adapted to be placed transversely 
of railway cars to maintain the sides thereof 
in position and strengthen the entire struc 
ture. It is especially important in connec 
tion with railway cars of the gondola and 
hopper type in which material in bulk is 
frequently dropped from steam shovels and 
other loading apparatus, subjecting said 
cars to severe strains. The invention is in 
tended primarily for metal car construc 
tions, but it may be found desirable in 
connection with car bodies of other ma 

is terial such as composition sheets, or Wood 
combined with metal, or other combinations 
thereof. 

tion is to provide a brace which may be 
formed of three plates which when united 
into an integral structure preferably by 
means of a welding operation, will provide 
a structural unit in which no part of the 
metal has been subjected to undue strain. 

5. It also permits of the use of a central struc 
tural element of lighter gauge than the end 
members, thus providing for strength at 
the points where the greatest strains are to 
be met, and adequate strength without un 
due Weight through the central portion of 
the structure. Furthermore, should the 
parts through undue exposure be subjected 
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to conditions which would cause corrosion, 
the heavy gauge of the metal at the ends of 
the structure would prevent the failure of 
the structure at the ends prior to the wear 
of the structure over the body portion and 
the cross brace thus would have a uniform 
period of service throughout all of its struc 
tural parts. - 

It has heretofore been proposed to form 
car braces by bending certain portions of the 
metal to form flanges, but this operation un 
less carried out with care may result in mi 
croscopic lines of fracture adjacent the point 
of bending or in a thinning of the metal at 
a point where it should be of greatest thick 
ness. This involves the use of relatively 
heavier gauge material throughout the struc 
ture in order to supply adequate strength 
at the points where such heavy gauge is 
required. Thus an excess of material be 
yond what is required at certain parts of 
the structure inevitably results. 
The present invention provides for the 

proper proportioning and distribution of 
the material in the members used to make 
up the brace so that the terminal members 
may be of heavier gauge and the intermedi 
ate portion of lighter gauge, with the entire 
Structure fully adequate to meet the condi 
tions under which it is to be used. The cen 
tral member is preferably a hollow member 
and may be in the form of a tube or other 
hollow structure of any desired cross-sec 
tion. The preferred form of construction, 
however, contemplates the use of a central 
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member formed of an elongated sheet of 
metal, or equivalent material, of suitable 
gauge bent or formed upon a radius of suffi. 
cient size to prevent injury to the texture of 

' - the sheet at the point of curvature, and hav 
The principal object of the present inven 

70 

ing its sides substantially flat and approach 
ing each other adjacent the lower edges. 
The end plates, which are to serve as 

flanges for the central member, are of any 
necessary degree of thickness to withstand 
the strains which will be placed upon them 
when they are riveted or otherwise secured 
to the sides of the railway car. The plates 80 
Will be apertured to correspond with the 
cross-section of the central or intermediate 
member and when the structure is made of 
metal preferably will be secured to said 
member by means of electric Welding where 
by a fillet of metal is formed at the inner 
meeting line of each end plate and the adja 
cent outer surface of the intermediate mem 
ber when the end of said intermediate mem 
ber is engaged through the aperture in the 
end plate. in addition to the features just 
described, the construction permits of any 
desired size of end plate, and provides for 
the placing of bolt or rivet holes at the most 
favorable points through the end plates 
forming the end flanges of the completed 
brace. . . . . . 
To the accomplishment of the foregoing 

and related ends, said invention then consists 
of the means hereinafter fully described and 
particularly pointed out in the claims. 
The annexed drawing and the following 

description set forth in detail certain mecha 
nism embodying the invention, such dis 
closed means constituting, however, but one 
of various mechanical forms in which the 
principle of the invention may be used. 
In said annexed drawing: 
Fig. 1 is a perspective view showing a car 

brace with the end plates secured to the 
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body portion thereof: Fig. 2 is a transverse 
sectional view of the structure shown in Fig. 
1; and Fig. 3 is a central longitudinal sec 
tional view taken along the line 3-3 shown 

5 in Fig. 2, looking in the direction of the 
''OS. 

In the form of construction illustrated in 
the drawing, the improved brace i is formed 
of three plates of sheet metal, the central or it body portion 2 comprising an elongated 
plate bent to hollow form of a specific cross 
section and the end portions 3, 4, comprisilig 
substantially square plates having the cell 
trai portions pinched through to provide in 

l, each an aperture of the cross-section of the 
ends of the body portion. The body portion 
is for lued of an elongated piate of sheet 
metal bent or folded by means of suitable 
apparatus to provide a central brace section 
having a rounded upper edge 3 of substai 
tially semi-circular extet as viewed in ci'oss 
section and having sides 3 of substan 
tially flat inclined portions approaching each 
other adjacent the over edge. The end 

23 plates are preferably punched in a suitable 
inachine adapted to provide an aperture of 
substantially the exact cross-section of the 
body portion, and said plates are then tele 
scopically engaged over the extreme ends of 

30 the body portion, respectively, until the ear 
ward or outer faces thereof are substantially 
flush with the ends of said body portion. 
By means of a suitable electric Welding ap 
paratus, a welded joint is then formed be 

35 tween the inner edge of each end plate and 
the adjacent surface of the body polition of 
the brace. The welding operation may take 
different forms but preferably is produced 
by means of a direct current welding ma 

4t chine wherein a fusible electrode is em 
ployed to form a fillet of metal about the 
meeting point of each end plate with the 
body portion on the inner side of said end 
plate. When the inner side or inner surface 

45 of an end plate is referred to it is intended to 
designate the portion of the plate toward 
the middle portion of the central member 2. 
This operation fuses the added metal to the 
adjacent surfaces of the end plate and the 

50 body portion, and firmly unites the end 
plates and body portion to each other, to 
an appreciable depth within the space over 
which said parts are in telescoped leiation. 

During the operation of punching the 
55 openings in the end plates for the ends of 

the body member, suitable openings 8 may 
also be punched to form the rivet or bolt 
holes in the end plates which plates when 
united to the body member form the flanges 

60 of the brace structure. The welding opera 
tion just described is, of course, performed 
upon the end plates at each end of the body 
member and may be carried on either simul 
taneously or successively. The structure 

05 thus formed presents a brace having flange 
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plates of suitable gauge integrally united 
there with at each end and provided with the 
desired apertures for securing the same to 
the structure to be braced. - 
The fillet formed in the welding operation 70 

not only integrally unites the adjacent parts 
and closes the seam between each end plate 
and the body member securely, but also 
serves to prevent the entrance of moisture 
at the points of juncture. The bending of , 
the body member, as stated, is upon a sub 
stantial radius and no change in the ino 
lecular structure of the body polition takes 
place. 
The end plates obviously are not subjected 

to any is ending stresses and are therefore 
free of nich'oscopic fractures or changes in 
texture which night afford a point for the 
entrance of Iloistu'e aid the development 
C. rapid oxidation. The end plates have 8. 
perfectly flat learward faces affording a 
...axiiiluli area of contact with the adjacent 
structure when secured thereto and have no 
curved illages which might be warped out of 
shale Owing to stresses impressed in the 9t: 
lietal at the tile they were formed. 
The construction described provides for 

economical production without introducing 
any structural weakness. It permits of the 
eliinii ion of excess laterial at points 9. 
where it is not needed, and accommodates 
the structure exactly to the character of 
work to be performed by it. The construction 
permits the provision of braces in repair 
work which are proportioned to the pro 
spective period of further service of struc 
tlies undergoing repair, rather than greatly 
in excess of such prospective term of service, 
oi', on the other hand, below the necessary 
degree of strength as a whole, or in part, 
for the work still to be performed by such 
repaired structures. 
This feature of the invention is therefore of great importance from a manufacturing 

and operative standpoint, and the results 
attained are of nuch econolinic value. 
Other modes of applying the principle of 

liny invention may be employed instead of 
the one explained, change being made as re 
gards the mechanish helein disclosed, pro 
vided the means stated by any of the follow 
ing claims or the equivalent of such stated 
means be employed. 

Etherefore particularly point out and dis 
tinctly claim as my invention 

1. A brace member for railway car bodies 
having an elongated hollow central member 
and separate flat end plates integrally se 
cured thereto by a fillet at the inner surface 
of each end plate and spaced from the end 
of said central member. 

2. A brace member for railway car bodies 
having an elongated hollow central member 
and flat end plates integrally secured thereto, 
by a fillet formed by electric welding unit. 30 
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ing the inner surface of each end plate to 
the adjacent outer surface of central mem 
ber, said fillet being spaced from the respec 
tive ends of said central member. 

3. A brace member for railway car bodies 
having an elongated central member formed 
of metal of predetermined gauge and end 
plates formed of flat metal of heavier gauge 
than that of said central member and inte 
grally united thereto. - 

4. A brace member for railway car bodies 
having an elongated central member formed 
of metal of predetermined gauge and end 
plates formed of flat metal of heavier gauge 
than that of said central member and inte 
grally united thereto by a fillet formed by 
electric welding uniting the inner surface of 
each end plate to the adjacent outer surface 
of central member. 

5. A brace member for railway car bodies 
having an elongated hollow central member 
formed of sheet metal folded upon a central 
median line to provide arounded upper edge 
and flattened approaching side walls, and 
end plates provided with apertures to receive 
the ends of said central member, and means 
integrally uniting said end plates to said 
central member. - 

6. A brace member for railway car bodies 
having an elongated hollow central member 
formed of sheet metal folded upon a central 
median line to provide a rounded upper edge 
of substantially semi-circular cross-section, 

and substantially flat inclined side walls 
approaching each other adjacent their lower 
edges, and end plates engaged over and in 
tegrally united to said central member. 

7. A brace member for railway car bodies 
having an elongated hollow central member 
formed of sheet metal folded upon a cen 
tral median line to provide a rounded upper 
edge and flattened approaching side Walls, 
and end plates provided with apertures to 
receive the ends of said central member, 
means integrally uniting said end plates to 
said central member and rivet holes formed 
at spaced points through said end plates. 

8. A method of forming a cross brace for 
railway car bodies which comprises the steps 
of bending an elongated strip of sheet metal 
of suitable gauge along a central median 
line to form a hollow central member, per 
forating two plates of sheet metal of heavier 
gauge centrally to provide apertures of a 
size suitable to telescopically receive the ends 
of said central member and simultaneously 
forming a plurality of rivet holes through 
Said end plates, engaging said end plates 
upon the respective ends of said central 
member and forming a fillet of metal inte 
grally uniting the inner surfaces of said end 
plates with the adjacent surface of said cen 
tral member and sealing the joints between 
said members. - 

Signed by me this 18th day of June, 1927. 
KENNETH. C. GARDNER. 
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