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This invention relates to an improved struc 
tural beam member and the method of forming 
the Same. 
An object of the invention is to provide an in 

5 proved structural beam member having a maxi 
mum rigidity and resistance and which repre 
Sents a substantial reduction in Weight and nate 
rial Over conventional structures. More Specifi 
cally, the invention has for its object the provi 

10 sion of a member of this type especially adapted 
for use in vehicle frames for motor vehicles. 
Another object of the invention is the provision 

of an improved method for forming a beam mem 
ber of the class described from a piece of Stock in 

5 Which method the Stock is perforated in Such a 
manner as to accommodate and facilitate expan 
sion for increasing the height and strength of the 
beam. Without diminution of the thickness there 
of; and to provide an improved method which will 
result in a saving of material required for the fin 
ished product with a resultant gain in Strength 
for a given Weight and size of stock. 
More specifically the invention has for one of 

its objects the provision of improved means for 
25 forming a channel-shaped beam member for a ve 

hicle frame structure wherein the web portion of 
the channel member is expanded transversely for 
increasing the distance between the neutral axis 
of the beam member and the flange or flanges 

30 thereof Without a substantial diminution of the 
thickness of the Web. 
An additional feature of my invention resides 

in the provision of an improved X-brace struc 
ture for a motor Vehicle frame. 

35 Other objects and advantages of the invention 
Will be more apparent from the following descrip 
tion taken in connection with the accompanying 
drawing, in which: 

Fig. 1 is a plan view of a vehicle frame struc 
40 ture embodying the invention. 

Fig. 2 is a vertical Sectional view taken on the 
line II-II of Fig. 1. 

Fig. 3 is a vertical Sectional view taken on the 
line III-III of Fig. 2. 

45 Fig. 4 is a fragmentary side elevational view 
of a piece of stock or blank from which one of 
the frame members is formed by my improved 
method. 

Fig. 5 is a fragmentary side elevational view of 
the stock or blank after the same has been per 
forated. 

Fig. 6 is a fragmentary side elevational view of 
the Stock shown in Fig. 5 after the same has been 
eXpanded transversely. 

55 Fig. 7 is a view similar to Fig. 6 but showing a 
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(C, 29-55) 
modified form of the invention wherein both ver 
tical spaced projections at one end of the Stock 
have been spread together with the adjacent 
portion of the stock, the full lines indicating the 
finished product and the dot and dash lines the 
contour of the stock prior to expansion. 
The invention is illustrated and described in 

connection with a channel shaped brace or beam 
member for a vehicle frame structure wherein it 
has been found particularly adapted although it 
Will be understood that the invention in its broad 
er aspectS is not to be limited to this embodiment. 

Referring to the drawing there is shown a ve 
hicle frame structure including spaced longitudi 
nally extending side rails connected at their 
adjacent ends by cross members and 2. The 
rails are connected by an X-bracing structure 
i3 positioned intermediate the ends thereof and 
Substantially at the longitudinal center thereof. 
The structure 3 comprises four diagonally ex 
tending brace or beam members 4, the outer ends 
of which are attached to a side rail to and the op 
posite or inner ends thereof converge toward a 
central point approximately in the vertical longi 
tudinal mid-plane of the frame structure. Each 
of the legs 4 is channel-shaped, having upper 
and lower flanges 5 and 3 respectively and an 
intermediate Web f. The inner ends of each 
brace 3 is cut away as at 8 forming upper and 
lower projections 9 and 20, respectively, the cut 
away portions 8 being adapted to accommodate 
a vehicle propeller shaft (not shown). The up 
per projections 9 of the legs 4 are rigidly united 
by a top plate 2 and the lower projections 2 are 
similarly Secured together by a bottom plate 22. 
The inner ends of the legs 4 have a greater 
height than the main body thereof, as is illus 
trated in Fig. 2, and are provided with flat upper 
and lower surfaces at the end portions of the pro 
jections 9 and 2 to accommodate the respective 
Securing plates, the upper edge of the brace being 
tapered from the flat surface in the direction of 
its Outer end. 
The periphery of the cut away portion 8 is 

bent in a direction opposite to the flanges 5 and 
5 to provide a flange 23 for further increasing 

the rigidity and torsional resistance of the inner 
end portion of the brace member. To facilitate 
aSSembly, the Web 7 and flange 23 of each brace 
4 is relieved as at 24. In the X-type of frame 
bracing it is Well-known that the torsional 
Stresses are largely directed to and resisted main 
ly at the point of union of the inner or converging 
ends of the bracing members. By increasing the 
height of the brace and flanging the web as at 23, 
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2 
provision is made for accommodating the pro 
peller shaft of the vehicle and at the same time 
the requisite strength is provided for Successfully 
resisting torsional stresses. 
A structural member of the type illustrated has 

a neutral axis substantially midway between the 
flanged longitudinal edges and the resistance 
strength of the member to bending is to a large 
extent determined by the distance between this 
neutral axis and the center of gravity of the 
flanges 5 and 6. Where this distance is in 
creased without a Substantial diminution in the 
thickness of the web portion the resistance 
strength of the member is correspondingly in 
Creased. 
One of the objects of this invention is to pro 

Wide an improved method for forming a member 
of the class described Which will have the requi 
Site strength while maintaining the size and 
Weight of the material requirements at a mini 
mum. In carrying out the invention a strip of 
Substantially flat stock of a given Weight and di 
mension is provided and the longitudinal edges 
thereof are bent by any Suitable means to form 
the flanges 5 and 6 having the intermediate 
Web , as illustrated in Fig. 4. The flanging op 
eration is performed preferably prior to the fol 
OWing enumerated operations for the reasons 
that the presence of the flanges aids such opera 
tions, although if desired the fianging operation 
inay be performed Subsequent thereto. The Web 
it is perforated by cutting away portions thereof 
to form spaced openings 26 overlapping longitu 
dinally of the web, these openings being illus 
trated as triangular but it will be understood that 
Openings of other shapes, Such as rectangular, 
may be provided and the invention is not to be 
limited to the particular shape of the openings or 
the manner in which they are formed. A section 
Of the Web at one end portion thereof is also re 
moved, as at 8, forming the vertically Spaced 
longitudinally extending upper and lower projec 
tions 9 and 20 when forming the particular beam 
members illustrated. The edge of the metal de 
fining the opening 3 is bent in a direction oppo 
site to the flanges 5 and 3 to form the fiange 23. 
At the end of the above operations the articles 
appear as illustrated in Fig. 5. 
The height and resistance to bending of the 

article are next increased by expansion of the Web 
transversely by any suitable means, the perfora 
tions 6 accommodating and facilitating this ex 
pansion by Which the distance from the neutral 
axis to the fianges 5 and 6 is increased without 
Substantial diminution of the thickness of the 
Web . The expanding operation does not alter 
the horizontal position of the lower longitudinal 
flange 6 and the projection 28 of the beam, but 
the upper projection 9 and a portion of the flange 
is adjacent thereto are deflected from the plane 
Gf the stock and provided with a taper, from the 
flat surface accommodating the plate 2, in the 
direction of the opposite end of the beam. The 
Web is expanded cold thus avoiding heating 
thereof with a resulting change in the texture and 
general physical properties of the material. The 
beam is then relieved at 24, although this opera 
tion may, if desired, be performed in a different 
Oider. The finished product is illustrated in 
Fig. 6. 
A modified form of beam member is illustrated 

in Fig. 7 wherein the full lines represent the fin 
ished product and the dot and dash lines the stock 
prior to expansion thereof. In this form of the 
invention the longitudinal edges of the stock are 

2,139,788 
bent to form flanges 5' and 6' having an inter 
mediate Web '. Portions of the Web are re 
moved to form spaced openings 26' Overlapping 
longitudinally of the stock, and another portion 
is removed as at 3' to provide Vertically Spaced 
projections 9 and 2'. The periphery of the 
opening 8 is bent to form the flange 23". The 
foregoing operations are similar to those de 
Scribed in connection with the finished article 
illustrated in Fig. 6. - 
In the form of the invention illustrated in Fig. 

, the web is expanded in such a manner that 
the flanges 5' and 6' adjacent the projections 
F9' and 26', and the latter projections are de 
flected from the plane of the stock providing a 
beam member having the upper and lower flat 
surfaces for accommodating the plates 2 and 
22, respectively, and a taper of both longitudinal 

0 

5 

edges from the flat surfaces extending toward 
the opposite end of the beam. It Will be under 
stood that the extent of the tapered portion of 
the product illustrated in both Figs. 6 and 7 may 
be varied to Suit conditions. 

Practice of both forms of the method herein 
illustrated results in increasing the strength of 
the member while maintaining the Weight and 
size of the blank stock to a minimum. By in 
creasing the height of the stock there is an in 
crease in strength for a given Weight and size. 

Obviously, if desired, one of the longitudinal 
arginal flanges may be omitted but both flanges 

are ordinarily preferred for added rigidity. Also, 
the depth of the beam may be increased as afore 
Said entirely to one side of the neutral axis in 
Stead of at both sides. 
Although but several specific embodiments of 

the invention have herein been ShoWn and de 
scribed, it will be understood that various changes 
in the Size, Shape and arrangement of parts Inay 
be made Without departing from the Spirit of my 
invertion. 
I claim: 
1. The method of forming a structural bean 

member from a Strip of flanged stock conia pris 
ing removing portions of the Web to provide 
Spaced triangular openings overlapping longi 
tudinally of the beam to accommodate and facili 
tate relative separation of Said flanges, and rel 
atively Separating said flanges for increasing the 
height of the bean. 

2. The method of forming a structural flanged 
beam member from a strip of Substantially flat 
Stock consisting in bending opposite longitudinal 
edges of the stock to form the flanges of the 
beam. With an intermediate Web portion, and 
perforating the web portion in such a manner 
as to provide a pair of Vertically spaced longi 
tudinally extending projections at one end por 
tion of said beam and to accommodate and facili 
tate relative separation of said flanges and said 
projections, and relatively separating said flanges 
and Said projections for increasing the height of 
the bean. 

3. The method of manufacturing a flanged 
Structural beam member from a piece of stock 
having flanged longitudinally extending edge 
portions and a Web therebetween, which com 
prises cutting a Way portions of the Web to pro 
Wide openings overlapping longitudinally of the 
beam thereby forming obliquely extending legs 
integral at their ends with the Web, adjacent legs 
being oppositely inclined with respect to said 
flanges, and relatively separating said flanges for 
increasing the distance therebetween. 

4. The method of manufacturing a flanged 
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structural beam member from a piece of stock 
having flanged longitudinally extending edge 
portions and a web therebetween, which com 
prises cutting away portions of the Web to pro 
wide openings overlapping longitudinally of the 
beam thereby forming obliquely extending legs 
integral at their ends with the Web, adjacent legs 
being oppositely inclined With respect to said 
flanges, and moving at least one of said flanges 
relative to the other in a path at right angles 
With respect to the longitudinal axis of the beam 
for increasing the depth of the latter. 

5. The method of manufacturing a flanged 
structural beam member from a piece of Substan 
tially flat stock which comprises bending opposite 
longitudinal edges of the stock to form the flanges 
of the beam, with an intermediate web, cutting 
away and removing portions of said Web to fa 
cilitate relative separation of said flanges, and 
moving at least one of said flanges relative to 
the other in a path at right angles With respect 
to the longitudinal axis of the beam for increas 
ing the depth of the latter. 

6. The method of forming a structural flanged 
beam member from a piece of stock of substan 
tially uniform height throughout its length and 
having flanged longitudinally extending edge por 
tions and a web therebetween which comprises 
removing poritons of said Web at an end portion 
thereof in Such a manner as to provide a pair of 
vertically spaced longitudinally extending can 
tilever arms and to facilitate relative separation 
of said flanges along said cantilever arms and in 
a region adjacent said arms, and relatively sep 
arating said flanged edge portions along said 
arms and at said region adjacent thereto for in 

creasing the vertical spacing of Said arms and to 
provide a beam progressively increasing in height 
at Said region in a direction towards the Sep 
arated arms. 

7. The method of manufacturing a vehicle 
fraine X-brace conponent arm having an open 
attaching portion from a strip of Substantially 
flat stock comprising, bending opposite longi 
tudinal edges of the stock to form the flanges 
of said beam With an intermediate Web, removing 
portions of said Web in Such a manner as to pro 
Wide a pair of Vertically Spaced longitudinally 
extending cantilever attaching arms and to fa 
cilitate relative separation of said flanges along 
Said cantilever arms and in a region adjacent said 
arms, and relatively separating said flanges 
along Said arms and at said region adjacent 
thereto to increase the vertical spacing of Said 
arms for accommodating a Vehicle propeller Shaft 
therebetWeen and for increasing the distance 
between said flanges in Said region. 

8. The method of forming a flanged compo 
nent airin of a vehicle frame X-brace structure 
from a piece of stock of substantially uniform 
height throughout its length and having flanged 
longitudinally extending edge portions and a Web 
therebetween which comprises, removing a por 
tion of said Web at an end portion thereof to pro 
Wide a pair of Vertically spaced longitudinally 
extending cantilever attaching arms and an 
opening therebetween adapted to accommodate 
a vehicle propeller shaft, flanging the Wall of said 
Web bounding said opening, and relatively sep 
arating Said arms for increasing the Size of the 
opening therebetween. 

HARRY T. WOOLSON. 
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