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14 Claims.

This invention relates to new and useful im-
provements in automobile chassis frames and an
important object of the invention is to provide
improved construction for the X-shaped cross

5 member joining the mid-section of the side rails.

Another important object ‘of the invention is
to provide simple and inexpensive construction
for economically connecting the ends of the arms
of the X-member to the side bars of the frame.

10 A still further cbject of the invention is to pro-
vide an improved form of intersection for the
arms of the X-member.

Other objects and advantages of the invention
will become apparent during the course of the

18 following description.

In the accompanying drawings forming a part
of the application and wherein like numerals are
employed to designate like parts throughout the
several views.

20 Fig. 1 is a perspective view of the improved
automobile frame,

Fig. 2 are modified forms of cross section for
the arms of the X-member taken on the line
2—2 of Fig. 1,

o5 Fig. 3 is a fragmentary top plan of one form
of improved intersection for the X-member,

Fig. 4 is a side elevation of the same,

Fig. 5 is a modified form of intersection,

Fig. 6 is a transverse section of the same taken

30 on the line 6—86 of Fig. 5,

Fig. T is a fragmentary section taken on the
line 7—T of Fig. 5,

Fig. 8 is an enlarged top plan of a form of
connection between the arms of the X-member

35 and the side bars,

Fig. 9 is a section of the same taken along the
lines 9-—9 of Pig. 8,

Fig. 10 is a top plan of a modified form of joint
between the X-member arms and side bars,

40 Fig. 11 is a section of the same taken on the
line ({—I1{ of Fig. 10, .

Fig. 12 is another modified form of intersection
for the X-member,

Fig. 13 is a perspective view of a frame embody-

45 ing the X-member form shown in Figs. 5, 6 and 7,

Fig. 14 is a top plan of another form of joint
between the arms of the X-member and the side
bars,

Fig. 15 is a section of the same taken on the

50 line {5—15 of Fig. 14.

In my co-pending application Serial No. 83,719
there is illustrated an automobile frame having
several of its component parts formed of sub-
stantially elliptic or seed-like cross section with

56 the major axis vertical, such application showing

(CI. 280—106)

several forms of connection between the arms of
the X-member and tubular side bars or rails.
In the present application is shown several means
for connecting these elliptic section arms of the

X-member to the

more or less customary U-

shaped inwardly facing channel side rails. Such
side rails are designated by the numeral 20 hav-
ing inwardly facing flanges, the upper ones being

designated by the

numeral 21 and the lower

flanges by the numerals 22. Each of the side
rails is provided with an offset or kickup portion
at its front and rear and the mid-sections of the
two rails are bowed outwardly as clearly seen in
Fig. 1 to provide for the attachment of a larger
and roomier body for the automobile. The
flanges of each side rail adjacent their rear ends
are provided with inwardly extending extensions
23 for the attachment of a pair of spaced trans-
verse cross members 24 which may be of any
desired cross section tubular or the channel form
illustrated in the drawings.

These two side rails are also connected at their
forward ends by means of a transverse front
cross member 25; extensions 24’ of the flanges of
the rails, similar to the extensions 23 being pro-
vided for the connection and welding of this
front cross member to the side bars.

An X-shaped cross member is indicated by the
numeral 26 and has its two forwardly diverging
arms 21 and its rearwardly diverging arms 28
connected to the two side rails at points beyond

the mid-section of

the side bars as clearly illus-

trated. In order to form the two side rails be-
tween the X-member and the front and rear
cross members 24 and 25, into tubular or box-
shaped cross section, inner channel-shaped sup-

plemental rails 29

and 33 are provided. Each

supplemental rail 29 has its channel facing oppo-
site to the channel of the forward portions of
the side bars 20 and nested therein to form the
side. rail into box-shaped cross section. The
flanges of these supplemental rails may be welded
or riveted to corresponding flanges of the side
bars all the way from the front cross member 25
to a point just in advance of the forward arms
21 of the X-shaped member. From this point
on back, the sub-rails are continued substantially
in a straight line, nevertheless leave the side rail
due to the side rails beginning to bow outwardly
at this point and are there connected by a trans-
verse cross member 30 which also forms a rear

motor support.

Forward motor supporting

brackets 31 may. be provided at any suitable
places to take care of the support of the front

end of the motor.

The rearmost ends of the
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2
sub-rails 29 where they meet the forward arms
of the X-member are flanged or flared as at 32
and conform to the shape of the arms 27 to be
welded or otherwise secured at these points.

The channel side rails between the rear arms
28 of the X-member and the foremost of the two
rear cross members 24 are similarly treated and
formed into closed box-shape cross section by
means of channel-shaped sub-rails 33 which have
their flanges facing in opposition to the flanges
of the side rails to be welded or othierwise suitably
fastened thereto. The rear end of each sub-rail
33 is flanged inwardly toward the center of the
frame as at 34 to be secured to the foremost of
the two rear cross members 44, Thus, the chan-
nel side rails fore and aft of the X-shaped cross
member are of closed box section and particularly
over the front and rear kickups of the side rails.

The four arms of the X-member are of elliptic
or seed-like cross section shown in Figs. 2 and. 6
and are arranged in the frame, with their major
axes vertical. These arms of the X-member may
be formed in several different ways shown in
Fig. 2, the first view of Pig. 2 representing an
arm 35 formed from a single blank of material
bent into' seed-like cross section with the two
longitudinal margins juxtaposed and welded or
riveted together as at 38. The second view of
Fig. 2 shows this section formed from two sepa-
rate outwardly convexed stampings 37, each hav-
ing outwardly extending marginal flanges 38
which are juxtaposed and welded or riveted to-
gether as at 85, The third and last view of this
figure shows the X-member arm as being formed
of* two separate outwardly convexed stampings
40; each having one margin with an outwardly
extending flange 41 and its other margin termi-
nating in its inwardly extending flange 42, Cor-
responding flanges of each stamping are juxta-
posed and welded or riveted together. It is ob-
vious that the flanges 4! may also be formed
inwardly to be ultimately disposed inside of the
hollow section so that the two stampings can
be welded together by laying the welds 43 in the
slight crevice between these two parts to fill the
same and render its contour perfectly smooth.

Several different forms of intersections for
uniting the four armsof the X-member have been
disclosed and attention is first called to the form
shown in Figs. 3 and 4. Here, the intersection
is composed of a substantially oval tubular mem-
ber 46 with its major axis arranged vertically
when the member is associated in the frame. This
member 46" may be formed from one piece with
one longitudinal seam weld, or may be formed of
two separate stampings joined with a pair of
longitudinal welds disposed either in the vertical
or horizontal plane.

In order to render this member 46 as strong as
possible with minimum material, the ends 47 are
beaded or rolled either inwardly or outwardly. In
order to join the arms of the X-member to this
intersection, a substantially channel-shaped plate
48 is secured to each vertical side of the oval
member. The web portions of each member 48 is
convexed outwardly to fit the contour of the in-
tersection and the upper and lower flanges 49

and 50 extend outwardly of the member as illus-

70

75

trated. Each vertical end edge of each plate is
provided with a reduced extension 5! arranged
oblique with respect to the side rails. The upper
and lower edges of these extensions 5! are slightly
flanged to rigidify the same. These extensions
51 also fit in kerfs in the inner ends of the X-
member arms, the latter having vertically ex-

2,173,516

tending flanges 52 to be spot or otherwise welded
to opposite side faces of the extensions 5l. When
the arms of the X-member are formed from two
separate stampings, no kerf is required in the
end for attachment to extension 51, inasmuch as
the two stampings constituting the X-member
arm may be left separated so as to form a slot
in which the extension 51 is snugly received. As
in other cases, the flanges 52 are welded or other-
wise suitably secured to the extensions.

In Pig. 12 is illustrated another form of inter-
section composed of a substantially oval shaped
tubular member 46’ having its end edges 47’
rolled or beaded outwardly of the section to re-
duce its overall height. In this modification in-
stead of providing a-single plate 48 on each side
of the intersection, two channel-shaped plates 53
each having overlapping ends 54 are suitably se-
cured together and to the sides of the intersection
member. Each plate §3 has its web portion con-
formed to the contour of the intersection 46’ and
provided with a longitudinally extending out-
wardly formed embossment §5 which widens near
the end edge of the plate and is there formed
into an elliptic cross section or socket 56 for re-
ceiving the inner end.of its respective X-member
arm. The inner side wall of each socket is formed
so that it can be welded as at 56’ to the bead 41’
as shown. The joint between each socket and
X-member arm may be formed by welding cir-
cumferentially around the end of the socket 56,
as will be obvious.

The third form of intersection is shown in Figs.
5, 6, T and 13. Here, the intersection 57 is also
oval shaped with its ends 58 enlarged laterally as
shown best in Ffigs. 5 and 13. Socket members 59
receive the inner ends of the X-member arms to
be welded thereto as at 60 and the inner ends of
these sockets are flared as at 61 to fit the contour
and to be welded to the enlarged ends of the
intersection 57.

In Figs. 13 and 14 the outer ends of the four
X-member arms are connected to the channel-
shaped side rails by means of especially formed
triangular brackets 62 nested in the channel of
its respective side rail with: its ends 63 turned
outwardly and riveted or otherwise suitably se-
cured to the web -of the side rail. The two arms
of the bracket are formed with upper and lower
horizontal flanges 84 which closely engage the
inner surfaces of the upper and lower flanges of
the side rails to be riveted or welded thereto. The
arm 65 of the bracket which is normal to the lon-
gitudinal line of the X-member arm which is to
be united therewith is provided with an opening
€6 through which the elliptic. X-member arm ex-
tends, the edge of this opening having flanges as
at 87 if desired. One side of the X-member arm
lies against the other angular and bowed out arm
of the bracket 62, and wherever this arm contacts
with the bracket it may be welded or riveted to
securely retain it in position. Also, if desired,
the end of the X-member arm may be mitered to
an angle corresponding with the side rail where
it. meets the same to be also welded to the web
of the side rail.

Other forms of connecting the arms of the
X-member with the channel-shaped side rails are
shown in Figs. 8 through 11 inclusive. In Figs. 8
and 9 a flat plate 710 is welded in the channel of
the side rail to fit within the kerf in the outer
end of the X-member arm 21. In Fig. 9 it will
be noted that this plate 70 is provided with pro-
jections 71 which extend through apertures in the
web of the side rail and .are welded thereto..
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In Figs. 10 and 11, a similar joint is shown in
which a bracket 72 is nested within the channel
of the side rail and is provided with a flange 13
riveted or welded to the web of the side rail, and
upper and lower flanges 14 likewise secured to the
rail flanges. The vertical portion of this bracket
fits within the kerfed end of the X-member arm
to be straddled by the two sections thereof and is
spot welded or otherwise suitably secured as at 75.

Various changes in the size, shape and arrange-
ment of parts may be resorted to without depart-
ing from the spirit of the invention or scope of
the appended claims.

I claim:

1. An X-shaped cross member for automobile
frames comprising a hollow intersection member
substantially elliptic in cross section with its
major axis vertical, the ends thersof being rein-
forced by annular ribs, and arms secured to and
radiating from said member in substantially the
same plane therewith.

2. An X-shaped cross member for an automo-
bile having a propeller shaft, comprising a hol-
low substantially oval intersection member open
at both ends fer the extension of a propeller shaft
therethrough, sockets carried by the ends thereof,
said sockets being arranged in diagonal pairs in
substantial alignment, and arms for the X-mem-
ber of substantially elliptic cross section received
in said sockets. :

3. An X-shaped cross member for automobile
frames comprising an intersection member,
plates secured to opposite sides thereof and each
formed at its ends with integral sockets oblique
to the longitudinal center line of the frame and
having edges welded to said member, and arms
for the X-member having their ends fastened in
said sockets.

4. An automobile frame comprising a pair of
channel-shaped side rails, an X-member located
at substantially the middle of the frame and hav-
ing hollow arms extending to the side rails, sub-
stantially L-shaped brackets secured to the
flanges of the rails in the channel thereof with
the corners of said brackets extending inward
toward the longitudinal center line of the frame
to present one side of the bracket at an obtuse
angle to the web of the rail, and the ends of the
arms of the X-member being fastened to said
brackets.

5. An automobile frame comprising a pair of
channel-shaped side rails, an X-member located
at substantially the middle of the frame and hav-
ing hollow arms extending to the side rails, sub-
stantially L-shaped brackets secured to the
flanges of the rails in the channels thereof with
the corners of said brackets extending inward
toward the longitudinal center line of the frame
to present one side of each bracket at an obtuse
angle to the web of the rail, and the ends of the
arms of the X-member extending through said
sides of the brackets and in contact with an ad-
jacent curved side thereof for welding to the
bracket. .

6. An automobile frame comprising a pair of
channel-shaped side rails, a cross member con-
necting the same, an X-shaped cross member lo-
cated in spaced relation to the cross member and
substantially at the mid-section of the frame and
having hollow arms extending to the side rails
and connected thereto, and members closing
channels of the rails between the cross member

3

and X-member and having their ends adjacent
the X-member bent inwardly toward the center
of the frame and formed to the contour of the
tubular arms and secured thereto in spaced rela-
tionship to the side rails.

7. An X-shaped cross member for an auto-
mobile having a propeller shaft, comprising a
hollow intersection member substantially oval in
cross section with its major axis vertical of the
automobile and its ends open to receive the pro-
peller shaft, and hollow arms of substantially
elliptic cross section with their major axes verti-
cal secured to and radiating from said intersec-
tion member.

8. An X-shaped cross member for an automo-
kile having a propeller shaft comprising an in-
tersection member having both ends open to
receive the propeller shaft, sockets carried by the
ends thereof, said sockets being arranged in di-
agonal pairs in substantial alignment, and arms
for the X-member of substantially elliptic cross
section received in said sockefs.

9. An X-shaped cross member for automobile
frames comprising an intersection member, plates
secured to opposite sides thereof and each formed
at its ends with integral sockets oblique to the
longitudinal center line of the frame, and hollow
arms for the X-member having their ends fas-
tened into said sockets.

10. An X-shaped cross member for automobile
frames comprising a hollow intersection member
of substantially oval cross section, channel shaped
plates having their webs curved to fit said mem-
ber and secured to opposite sides thereof, con-
necting means at opposite ends of each plate,
and hollow arms having their ends connected to
said means to resist torsion and shear.

11. An X-shaped cross member for automobile
frames comprising a hollow infersection member
of substantially oval cross section, channel shaped
plates having their webs curved to fit said mem-
ber and secured to opposite sides thereof, the
ends of each plate terminating in an extension,
and hollow arms having their inner ends slotted
to receive and be connected to said extensions.

12. In an automobile frame having a pair of
longitudinally extending side rails, an X-shaped
cross member connecting the same and having
four hollow radiating arms of seed-like cross sec-
tion with opposed outwardly convexed side walls,
said arms converging toward and secured to an
ahnular member disposed at substantially the
longitudinal center line of the frame, and said
annular member having an opening with its axis
arranged substantially lengthwise of the frame.

13. An X-shaped cross member for automobile
frames comprising a substantially oval section
member constituting the sole center piece of the
X-member, the ends thereof being reinforced by
annular ribs, and arms secured to and radiating
from the oval member in substantially the same
plane therewith.

14. An X-shaped member for automobile frames
comprising a hollow intersection member sub-
stantially oval in cross section, the ends thereof
being reinforced by annular ribs, socket members
fitted over and secured to said ribs, and arranged
in diagonal pairs in substantial alignment and
hollow arms for the X-member secured in said
socket members.

IVAR G. EKLUND.

10

15

20

25

30

35

40

45

50

55

60

65

70




