










2 
carrying a central depending die Portion 
complemental in character to the dle [[ of the 
dle bloc, 10. Spaced from the central dle pert' 

is a depending fixed ring l?. In the Space be— 
tween this ring I0 and the dle part l ls a reclip 
rocable hold down ring lé, which ls normally 
urged downwardly by a plurality of Springs , 
or the equivalent, each of which is Seated in con 
fronting recesses f& and l9 in the dle l9 and re= 
clprocal hold down ring l6 respectively. The 
downward and outward movement of the hold 
down ring 6 is 1limited in any suitable manner 
(not shown). As the die member l3 is in Fig 
ure 1, it is shown in a position immediately above 
the piece of sheet metal stock l2 with the hold 
down ring !6 engaging the sheet metal stock l2 
around its outer edge and holding it in desired 
position. 
The sheet metal stock l2 which has been placed 

in the die press in Figure 1 may be of any Suitable 
|naterial, but, is preferably a relatively thin Sheet 
of stainless steel having a slightly resilient char= 
acteristic. 
In Figure 2 of the drawings, the upper die 

member 3 of the press illustrated in Figure 1 
has been mowed under high pressure to its low 
ermost position. In this position, the Sheet of 
metal stock l2 has been drawn to the shape it 
lustrated in Figure 2, or , in other words, to the 
shape provided by the die Surface ll of the lower' 
die block I0. Specifically, the sheet metal stock 
!2 now includes a flat central portion 20, an an 
nular groowe or depressed portion 2, an annular 
ring portion 22 and a hold down portion 23. It 
is to be noted that the hold down portion 23 is 

| slightly Smaller than the hold doWn portion aS 
shown in Figure 1 for the reason that the metal 
stock as it is drawn to form the central portion 20, 
the groove portion 2 and the ring portion 22 is 
permitted to slip slightly in the hold doWn area. 
The upper die member 3 of the die press of 

Figures 1 and 2 is now raised and the metal form 
f2 is removed therefrom. Thereafter, it is re 
werSed and set in a die preSS preferably of the 
character shown in Figure 3. As shown, the die 
press in Figure 3 includes a lower die block 24 
hawing an upstanding central die portion 25 
Which terminates in a dome shaped die Surface 
26. Extending around the "upstanding die por 
tion 25 is a reciprocable hold down ring 2 which 
is normally urged upwardly by a plurality of 
Springs 28 circumferentially spaced about the 
central die portion 25. The springs 28 are pref 
erably seated in confronting recesses 29 and 30 
in the hold down ring 2 and die block 24 respec 
tively. The lowermost position of the hold down 
ring 2 is limited by a plurality of stop blocks 3 
Im0unated on the lower die block 24 and Spaced 
betWeen the springs 28. The upward mowerment 
of the hold down ring 2T caused by the biasing 
force of the Springs 28 is limited in any Suitable 
nanner (not shown) . ^ 
' 'The press illustrated in Figure 3 also includes 

' ' an upper die member 32 having a depending die 
ring 33. The lower surface of the die ring 33 in 
cludes a flat hold down portion 34 and a die por 
tion 35, which is prowided with the same con 
figuration as the upper surface of the ring por 
tion 22 of the metal stock. 
As the upper die member 32 is lowered, the hold 

down portion 3 of the depending die ring 33 en 
gag~s the hold down portion 23 of the sheet metal 
article l2 and the die portion 35 at the same time 
engages the ring 22 to firnly hold the outer por 
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2,254,376 
tion of the metal article fl2 in place. As the 
downward movement of the upper die member' 
32 continues, the metal in the central portion 20 
of the metal article fl2 is' drawn ower the done= 
shaped lower de surface 20 of the die bloc< 29. 
'his downward mowerment of the upper die nen? 
ber 32 continues until the hold down ring 2 abuts 
the stop members '3 on the die block base 24. 
'The metal article 2 : now has the configuration 
as shown in Figure 4 of the drawings, and the 
warious members of the press at the conclusion of 
this second step of the process are clearly shown 
in Figure 4. 
1; will be observed that during the drawing op= 

eration in the press shown in ligures 3 and 4, 
the netall which formas the hold down portion 2 
in the article ['2 has slipped slightly, thus making 
the width of the annular band which forms the 
hold down portion 28 slightly leSS in width than 
it was prior to this second forming or drawing 
operation. • 

The upper die member 32 is now raised, and 
the metal article l2 is removed from this press 
and put into a third preSS for the purpose of 
forming a, double thickness integral folded flange 
36 (See Figure "6) .. One form of die press' which 
has been found highly satisfactory for this pur 
pose has been illustrated in Figures 5 and 6 of the 
drawings, only that.portion of the press which is 
eSSential to a clear understanding of the carrying 
out of this step of the process, however, being 
illustrated, in order to simplify the drawings as 
much as possible commensurate with a clear un 
derstanding of the invention. 

Referring first to Figure 5, the die press which 
is fragmentarily illustrated therein includes a 
lower die block 3I having an upstanding central 
die portion. 38. The upstanding central die por 
tion 38 includes a fiat central portion 39 which 
does not engage the metal article 2 and an an 
nular die Surface 40 which is shaped to have the 
ring portion 22 intimately seated thereon. The 
die Surface 40, however, continues downwardly as 
at Af, at an oblique angle, and then upward as at 
42, at a Second oblique angle, as is clearly shown 
in the drawingS. The obliquely inclined surfaces 
é and 42 form an annular groove or forming 
Space in which the integral depending fdange 36 
Will be formed in a manner presently to be de 
scribed. ? 

• The die press illustrated in Figure 5 also in 
Cludes an upper die nember 44 which is provided 
With a central depending die portion 45 com 
plemental in character to the dome-shaped con 
figuration of the metal article 12. Spaced fron 
the central die part 45 is a depending fixed ring 
6, and in the Space between the fixed ring 46 
and die part 45 is a reciprocable hold down ring 

l, Which is normally urged downwardly by a 
plurality of Springs 48 or the equivalent, each 
of Which is Seated in confronting recesses 49 and 
50 in the de member 44 and the hold down ring 
l, respectively. The downward movement of 

the hold down ring 41 is limited by a plurality 
of pins ºf each firnly fixed in the stationary ring 
éó and having an end portion 52 which extends 
into a suitable recess 53 in the hold down ring 
5• AS the hold down ring 4T is seen in Figure 
5, it is in its lowermost or outer pOsition, with 
the inner horizontal edge of each respective slot 
53 abutting a pin 5.. • 
'The inner lower corner of the hold down ring 
is preferably rounded off, as at 54, and the 

outer lower corner of the depending central die 
portion 9 is also preferably rounded of a at , 
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AS the upper die member 4 is nowed down 

' 'wardly under pressure, the metal in the netal 
part 12 at the junctiora point of the ring portion 
22 and the central dome-shaped portion 20 is 
rolled or forced downwardly along the inclined 
surface 4 of the forming space 43. This pro= 
gressive unrolling of the · metal continues · until 
it abuts the inclined surface 42 of the forning 
space 43; whereafter, upon continued.downward 
|nowernment of the upper die member 44, the in?? ? 
tegral folded fastening fiange 36 is completed. 
as is shown in Figure 6 of the drawings, With 
a, double thickness of metal pressed tightly to 
gether 

Either prior to the insertion of the metal ar 
ticle 2 trato the die press, as shown in figure 5, 
or after the metal article has been renowed 
from the die press after the forning operation, 
as showra in Figure 6, the hold down marginal 
portion 23 is trimmed off. 
.The meta1 article 12, which is now in the form * 

of " a wheel disk, is now remowed from the die 
press after its flange forming operation, as ShOwn 

" in Figure 6, and any final findshing or polishing 
steps may thereafter be performed upon it to 
place it; in its final condition for use on a, Wehicle 
wheel. Due to the fact that there is a folded 
double thickness of meta in the fastening fianage 
36 of the wheel disk, the wheel disk at this point 
is capable of withstanding greater forces with 
out permanent disforming than it is throughout 
the remainder of its , area, where there is only 
a, single thickness of metal. The wheel disk 
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formed by the above described proceSS is ar? · 
ranged to be snapped ower the wheel disk retain= 

. |ing elements carried on a wehicle wheel and to 
be retained on the wheel thereby. · Since the 
wheel disk retaining elements of a Wehicle Wheel 
are relatively stiff, it is clear that an increase 
in strength of the wheel disk in its fastening 
fiange portion is not only desirable but neceSSary 
to prevent; any disforming of the wheel dsk at 
this point; when relatively thin sheet metal stock 
has been employed in making the disk. 
While I have shown particular embodinents 

of my invention, it will, of course, be understood 
that 1 do not wish to be inited theretO', since 
many modifications may be made, and I, there= 
fore, contemplate by the appended clains to cover 
ail such modifications as fall within the true 
Spirit; and scope of my invention. 

1I claim as my inventlon: 
. 1. The method of forming a folded fiange in 

a circular member having a crown-like top por 
· · tion, an outer portion, and an upstanding Cylin 
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mowement and subjecting said crown-like top 
portion to endwise pressure to force said side 

. Wall' against a conical forming surface adja 
Cent Sadd outer portion, which surface extends 
obliquely inwardly at an obtuse angle with re 
Spect to the Side Wall, and positioning a cylin 
drical guiding Surface around said side wall for 
restraining outWard collapse of said side wall, 
thereby to collapse Said side wall obliquely in 
Wardly along Said forming surface from the held 
Outer portion tb form an obliquely extending 
folded fiange from the wall between the top and 
outer portions. 

2. The nethod of forming a folded fiange in a 
Circular nenber · having a crown-like top por 
tion, an outer portion, and an upstanding cylin 
drical Side wall connecting said portions, said 
outer portion extending away from said cylin 
drical Wall at an acute angle with respect there 
to, which includes: holding said outer porticxa 
against mowement and subjecting said crown 
like top portion to endwise pressure to force 
Said side wall against a conical forming surface 
adjacent Said Outer portion, which surface ex 
tends obliquely inwardly and at an obtuse angle 
with reSpect to the Side wall and substantially 
in line With the outer portion, and positioning a 
cylindrical guiding surface around said side wall 
for restraining outWard collapse of said side wall, 
thereby to collapse said side wall obliquely in 
Wardly along Said forming surface from the held 
outer portion to form an obliquely extending 
folded fiange from the wall between the top and 
outer portions. ~ 

3• The nethod of forming a folded flange in a 
Circular member having a crown-like top portion, 
an Outer portion, and an upstanding cylindrical 
Side Wall connecting said portions, which in 
cludes holding Said outer portion against move 
Iment and Subjecting said crown-like top por 
tion to endwise pressure to force said side wall 
against a conical forning Surface adjacent said 
outer portion, which surface extends obliquely 
inWardly and at an obtuse angle with respect; 
to the Side wall, positioning a cylindrical guid 
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dical side all connecting sadd portions, which °? 
includes: holding said outer' portion against 

Z 

ing Surface around Said side wall for restrain 
iag OutWard collapse of Sadd side wall, and pro 
Viding an abutinent surface on the forming sur 
face .. to hinit the inward collapse of the wall 
along the forning surface, thereby to collapse 
Said side Wall obliquely inwardly along said form 
ing Surface up to said abutment surface fron 
the held Outer portion to form an obliquely ex 
tending folded fiange from the waI between the 
top and outer portions. 
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