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This invention relates to steel sections and 
methods of making the same, and more especially 
it relates to steel rims such as pneumatic tire 
rims and to procedure for rolling them. 
In the manufacture of tire rims of the char 

acter mentioned, the steel blank or metal bar is 
heated and then hot rolled to a channel form 
that is as near the desired cross sectional form 
of the finished rim as possible. In this hot roll 
ing operation, however, it is impossible to form on 
the channel lateral flanges which define a greater 
angle than approximately 80° with the axis of . 
the forming rolls. Because of this fact it is nec 
essary, in the production of rims having an over 
hanging side gutter, that the side flange of the 
gutter be formed during the hot rolling operation 
at an angle of approximately 70° to the axis of 
the forming rolls. The channel thus formed sub 
Sequently is cut to the desired length, rolled to 
circular shape, and the ends welded together. 
Thereafter it is necessary by a plurality of cold 
rolling Operations to turn the gutter up to an 
angle of 90 with medial or base portion of the 
rim, and then over to approximately an angle of 
70 with the base, which will be an approximate 
angle of 110 with the axis of the rolls. 
The side flange formed integral with the base 

of the rim, on the opposite margin from the 
gutter, also is perpendicular in part to the rim 
base in the finished rim and therefore is required 
to be formed in a manner similar to that above 
described with relation to the gutter. Thus the 
combination of gutter and side flange in a single 
rim necessitated a hot rolled channel form in 
which the side flange and gutter made angles of 
not more than approximately 80° with the axis 
of the rolls, which fact in turn necessitated a plu 
rality of cold rolling operations to produce the 
perpendicular side flange and the overhanging 
gutter.. . 

The chief objects of the invention are to pro 
vide an improved steel rim section wherein the 
Overhanging feature of the gutter is eliminated 
and a construction provided in lieu thereof that 
is capable of being shaped to finished form by the 
hot rolling Operation; and to provide an improved 
method of making rims whereby after the steel is. 
hot rolled to channel form and is bent and welded . 
into circular form, a single cold rolling opera 
tion will suffice to shape the rim into the proper. 
cross section in which portions of the side flange 
-are perpendicular to the rim base. Other objects 
will be manifest as the specification proceeds. 
Of the accompanying drawings: 
Figure 1 is a cross sectional view of the hot 

(CE. 29-159.) 
rolled channel, the forming rolls being shown in 
broken lines; 

Figure 2 is a cross Sectional view of the chan 
... nel after its ends. have been welded to give it 
endless form, and the cold rollers, before the 
latter have altered the shape of the channel; 

Figure 3 is a cross sectional view of the chan 
nel and the cold rollers during the cold rolling 
operation; and - 

Figure 4 is a cross sectional view of the finished 
rim including a removable ring or side flange in 
place in the gutter. 

Referring to Figure 1 of the drawings, O and 
denote a pair of cooperating forming rolls 

which serve to hot-roll a channel 2 into the cross 
sectional form shown, which includes an up 
wardly extending flange 3 along on longitudinal 
margin of the web and a second, downwardly ex 
tending thickened flange or channel 4 along the 
other longitudinal margin of the Web, the latter 
flange comprising a gutter 15. It will be seen 
that the base or web portion of the channel is 
formed with a dihedral angle 6 located substan 
tially along the longitudinal center line of the 
Web, said angle being approximately 160 on that 
face of the web that eventually becomes the inner 
periphery of thentire rim, AS is clearly shown in 
Figure 1, that portion of the web that includes 
gutter flange 4 is rolled substantially in par 
allelism with the axes of the rolls 0, f, and may 
be considered the normal plane of the Web, SO 
that the angle 6 is formed entirely by reason of 
that portion of the web which includes flange 3 
extending obliquely downward from the normal 
plane of the Web. It will be seen that in the 
structure described, the flange 3 may have a 
portion-that is"substantially perpendicular to the 
adjacent web portion, yet said:flange portion will 
be disposed at an angle of 70 or less with rela 
tion to the axis of roll 0. 
The gutter 5 is a longitudinally extending 

groove of irregular profile, having a transversely 
arcuate rear face 5a extending from its top to 
its bottom, a straight front wall 5b of shallow 
depth and disposed perpendicular to the axis of 
roll fo; and a ledge 5c disposed intermediate the 
top and bottom of the gutter, there being a slop 
ing wall of uniform gradient extending from the 
top of the ledge to the bottom of the gutter, the 
junctures of said walls and ledge being suitably 
rounded. The utility of said sloping wall resides 
in the fact that lateral pressure of a tire against 
a tire-retaining side ring resting in the bottom 
of said gutter will force said ring up said slope 
and onto the ring-seat, thus avoiding the possi 
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bility of blowing the ring from the rim. The 
flange 4 in which the gutter 5 is formed is Sub 
stantially thicker than any other portion of the 
web, and its marginal portion has a substantially 
semi-circular profile 4a, said semi-circular Sur 
face merging, on the under side of the flange, with 
an oblique or tapered surface 4b that extends 
upwardly toward the web 2. 

Because the gutter f 5 comprises no overhang 
ing or undercut surfaces, and because the perpen 
dicular gutter face 5b is comparatively shallow 
or narrow, it is possible to hot-roll the gutter 
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side of the web to finished shape without inclin 
ing it at an angle to the axis of the rolls 0, . 
After cooling the channel 2 is cut into shorter 
strips of desired length, which strips are then 
coiled to circular form and the ends of the respec 
tive coils welded together as is well understood 
in the art. The channels are so cut and Welded 
that in the resultant rings the web portion thereof 
that includes the gutter flange 4 is parallel to 
the axis of the ring, the web portion that includes. 
flange f3 being disposed at an angle thereto and 
constituting a generally frusto-conical structure, 
as is most clearly shown in Figure 2. 
The endless channel is next Subjected to a 

single cold rolling operation whereby it is given 
its finished cross sectional shape. As is most 
clearly shown in Figure 3, the cold rolling opera 
tion is affected by the use of forming rolls 7, 8, 
which rolls flatten the web of the channel by 
drawing or forcing the frusto-conical portion 
thereof outwardly into alignment with the nor 
mally disposed, cylindrical portion of the web, 
whereby portions of the side flange 3 are 
brought into perpendicular relation to the base or 
web. In Figure 4 is shown the finished tire rim 
complete with a removable retaining ring or 
flange 20 mounted upon the gutter flange 4. 
By the process described, a tire rim having a 

partly perpendicular side flange may be formed 
by a single cold rolling operation. The process 
has the further advantage that the deforming of 
the rim in the cold rolling thereof occurs Solely 
in portions thereof where the metal is of least 
weight or thickness, whereby the operation is fa 
cilitated and excessive strains on the metal 
avoided. Obviously the various angles specifical 
ly set out may be varied as conditions necessitate. 
As many other changes could be made, it is in 

tended that all matter contained in the foregoing 
description or shown in the accompanying draw 
ings shall be interpreted as illustrative only and 
not in a limiting sense; accordingly, various mod 
ifications of the invention may be resorted to 
Without departing from the spirit of the in 
vention or the scope of the appended claims. 
What is claimed is: 
1. A steel section for the manufacture of tire 

rims, said section consisting of a web, one margin 
of said web being formed with an upstanding tire. 
retaining flange, the other margin of said web be-, 
ing formed with a downwardly extending rim 
mounting and side ring retaining channel, the 
lateral profile of which comprises a semi-circular 
marginal face that merges, on the under side of 
the channel, with a bevel mounting face extending 
toward the bottom face of the web, the top face 

2,149,757 . 
of Said channel being formed with a side ring 
retaining guttar that is relatively shallow with re 
spect to the depth of said channel, said gutter 
having a vertical front wall that merges with a 
ledge intermediate the top and bottom of Said 
gutter. 

2. A steel section for the manufacture of tire 
rims, said section consisting of a base portion, 
one margin of said base portion being formed, 
with an upstanding flange, the other margin of 
the base portion being formed with a reversely 
extending channel, the external profile of which 
comprises a semi-circular marginal face that 
merges, on the under side of the channel, with an 
oblique face extending toward the bottom face of 
the base portion, the top face of said channel 
being formed with a gutter having a vertical 
front wall that merges with a ledge intermediate 
the top and bottom of said gutter, there being a 
sloping wall of uniform gradient extending from 
the top of the ledge to the bottom of the gutter. 

3. A steel section for the manufacture of tire 
rims, said section consisting of a web forming a 
dihedral angle substantially along its longitudi 
nal center line, one margin of said web being 
formed with an upstanding flange disposed Sub 
stantially at right angles to the adjacent web 
portion for a portion of its height, the other mar 
gin of said web being formed with a downwardly 
extending channel the inner profile of which is 
formed with a gutter that is non-parallel to the 
outer profile of said channel, the channel being 
relatively stiff and thick as compared to other 
parts of the web structure. 

4. A steel blank for the manufacture of a tire 
rim having a removable endless side ring, said 
blank comprising an annulus having a cylindri 
cal section and a section integral therewith that 
gradually bends inwardly to form a dihedral 
angle with said cylindrdical Section, said second 
section terminating in a tire-retaining flange ex 
tending Substantially at right angles thereto, a 
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relatively heavier and stiffer portion on the side 
of said cylindrical section remote from said sec 
Ond Section and having an endless side-ring-re 
taining gutter in its top face, said gutter hav 
ing a continuous wall sloping inwardly and away 
from said cylindrical section to the bottom of 
said gutter, and an opposite wall inclined to the 
botton of said gutter outwardly to an offset ledge 
intermediate the bottom of said gutter and the 
top of said latter wall and terminating in a sec 
tion that is substantially at right angles to said 
cylindrical section to form retaining means for 
said endless tire-retaining side ring. 

5. A steel blank for the manufacture of a tire 
rim having a removable endless side ring, said 
blank comprising an annulus having a cylindrical 
section and a section integral therewith that 
gradua.dlly bends inwardly to form a dihedral 
angle with Said cylindrical Section, said second 
section terminating in a tire-retaining flange ex 
tending at an angle thereto, and a relatively 
heavier and stiffer portion on the side of said 
cylindrical section remote from said second sec 
tion having an endless side-ring-retaining gutter 
in its top face. 
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