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APPARATUS FOR MAKING WHEEL COWERS 
George Albert Lyon, Detroit, Mich. 

Application June 21, 1949, Serial No. 100,368 
(C. 13-44) Claim. 

The present invention relates to improvements 
in an apparatus for making wheel covers and 
more particularly wheel covers of the kind that 
are adapted for use to protectively and orna 
mentally cover the Outer side of automobile 
Wheels. 
An important object of the present invention 

is to provide an improved apparatus for making 
vehicle wheel covers. 
A further object of the invention is to pro 

wide an improved apparatus for simply and effi 
ciently forming a bulged configuration in the 
marginal portion of a full disk wheel cover. 
According to the general features of the pres 

ent invention there is provided an apparatus for 
making vehicle wheel covers, a rigid Supporting 
block, a resiliently pliable annulus of rubber 
type material carried by Said block and provid 
ing the sole support for a wheel cover blank hav 
ing a generally channel-shaped formation. With 
Which the supporting surfaces of the annulus are 
substantially complementary, and forming die 
means having complementary formation to the 
upper surface of the cover member and a cover 
margin receiving groove formation adjacent to 
and opening toward a marginal portion of the 
cover and the periphery of the supporting annu 
ius, said die means being operable to press the 
cover against the supporting annulus to defect 
the supporting annulus toward said forming 
groove to drive the cover marginal portion bulg 
ingly into said forming groove. 
According to other general features of the in 

wention the Supporting block and the die means 
include generally convergently related surfaces 3 
generally converging toward the forming groove 
in order to facilitate deflection of the material 
of the annulus into the forming groove. 
According to still other general features of 

the invention means are provided for restrain 
ing deflection of the Supporting annulus to any 
Substantial extent away from the forming groove, 
but affording a Small clearance with respect to 
the die means in the fully compressed condition 
of the die means whereby to afford a small pres 
Sure relief clearance for the inner margin of the 
annulu.S. 
Other objects, features and advantages of the 
resent invention will be readily apparent from 

the following detailed description of a preferred 
embodiment thereof taken in conjunction. With 
the accompanying drawings in which: 
Figure 1 is a diametrical sectional view through 

a full disk cover blank adapted to be further 
processed according to the present invention; 
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Figure 2 is a top plan view of the blank; 
Figure 3 is a fragmentary enlarged radial Sec 

tional view through the blank showing the same 
after a further step in the formation thereof; 

Figure 4 is a fragmentary vertical sectional 
detail view through the apparatus for further 
shaping the cover blank and showing the blank 
according to Figure 3 in the apparatus ready for 
further processing; 

Figure 5 is a sectional detail view similar to 
Figure 4, but showing the apparatus in the rela 
tive functional relationship assumed upon con 
pletion of the marginal bulging of the cover 
blank; 

Figure 6 is a radial marginal Sectional view 
through the cover blank as it appears following 
the operation of Figure 5 and disclosing the final 
formation of a portion of the blank to complete 
the wheel cover; 

Figure 7 is a side elevational view of a vehicle 
Wheel assembly showing the completed cover in 
position on the wheel; and 

Figure 8 is an enlarged radial sectional view 
taken substantially on line VIII-VIII of Fig 
ure 7. 
AS shown on the drawings: 
In the manufacture of the type of full disk 

Wheel cover which is constructed to cover sub 
stantially the entire outer side of a vehicle wheel 
Such as an automobile wheel and engage in self 
retaining relation with the tire rim, an especial 
problem has eXisted in the formation of the mar 
ginal portions of the cover and it is to the solu 
tion of this problem that the present invention 
is particularly directed. To this end, a cover 
blank is first drawn, or stamped from a sheet 
metal blank to the form shown in Figures 1 and 2. 
This comprises a crown portion and an annu 
lar portion 2 Surrounding the crown portion and 
joined therewith in one piece by an inwardly di 
rected annular rib juncture f3. In the present 
instance the annular portion is of generally con 
WeX Concave, or Curved cross-section. The mar 
gin of the blank is provided with an angular flange 
formation including a generally cylindrical flange 
portion 4 and a flat flange extremity portion 5, 
the latter being formed at predetermined inter 
vals, herein shown as six in number with trun 
cated corner portions f. Thereafter, the flange 
extremity portion 5 is bent into substantially 
cylindrical rearwardly extending concentricity 
With the flange portion 4, as shown in Figure 3. 

In the completed cover it is desirable to have 
a marginal portion that will extend radially out 
Wardly beyond and in concealing relation to the 
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inturned marginal fiange portion. For this pur 
pose the generally cylindrical flange portion 4, 
Which is adjacent to the annular cover portion 
E2, is bulged unifornly radially outwardly Sub 
Stantially beyond the cylindrical diameter of the 
inner flange portion 5 and the flange extrenities 

. According to the present invention bulging of 
the flange portion A is effected by pressing a re 
siliently deflectable fortining member which is 
preferably in the form of a rubber-like annulus 
uniforimly radially outwardly into the reentrant 
corner defined between the annular cover portion 
2 and the flange i, while holding the flange 
portion 5 to its original diameter. In accom 
plishing this result, the rubber-like annulus is 
Squeezed While confined against Substantial move 
ment in any direction except radially outwardly 
against the flange portion 4, but with limited 
pressure relief movement of the annulus radially 
in Wardly so as to avoid blocking and at least 
overheating from excessive pressure. The pres 
Sure on the annulus is applied between opposed 
surfaces converging generally toward the point 
of application of useful pressure at the inner side 
of the flange portion 4 of the cover blank adia 
cent, the iuncture thereof with the annular cover 
portion 2. 
The novel apparatus for carrying out the fore 

going method is shown in Figures 4 and 5 and 
comprises relatively reciprocable opposed mem 
bers 8 and 9, either or both of which may be 
reciprocably novable relative to the other. In 
the present instance the member 8 comprises a 
die block or anvil which is stationary and may be 
mounted on a press bed. On the upper margin 
of the lower stationary member 8 is provided a 
preSS11)'e ridge 28 having an outer diameter sub 
Stantially ecual to the inner diameter of the 
flange 5 of the cover blank so as to fit within the 
cover flange substantially as shown in Figure 4. 
At its inner side, the pressure ridge 2 is formed 
with a diagonal pressure face 2 merging at its 
lower end With the upper face of the pressure 
block 8. 
Mounted on the pressure face 2 is a forming 

annulus 22 which is preferably formed from rub 
ber or synthetic rubber, or equivalent material 
having the characteristic of resilient deflect 
ability, but non-compressibility. That is, like 5 
Water it Substantially resists compression, but 
Will tend to escape by substantial flowing action 
from the pressure applied thereto. A lower radi 
ally inwardly extending attachment flange 23 on 
the resiliently yieldable annulus is engaged by 
hold down flange annulus 24 which may be sea 
Cuired renavably to the inner upper surface of 
the pressure block S by means of bolts 25. Ac 
tual hold down, or clamping of the attachment 
flange 23 is effected by a flange portion 27 which 
Where it opposes the body of the resilient annulus 
22 is of rounded configuration, being preferably 
of SibSt2ntially bulbous cross-section. 
The structure and the relationship of the 

resiliently yieldable annulus 22 is such that it 
fits within the reentrant marginal corner por 
tion of the cover blank : ) and against the inner 
face of the cover annular portion 2 and in as 
Sembly of the cover blank with the resilient an 
nulus preparatory to the forming operation serves 
as the Sole Support for the cover blank in the 
apparatus. For this purpose the outer periphery 
of the resilient annulus is preferably formed 
Cylindrically concentric with the periphery of 
the pressure ridge 29 and extends to a substantial 
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4. 
height above the peak of the pressure ridge. The 
upper Surface of the resilient annulus is prefer 
ably formed Substantially complementary to the 
inher Surface of the annular cover portion 2. 
Hence, in the assembled condition, the resilient 
annulus fitS fairly closely within the engaged por 
tion of the cover blank. 
The upper pressure member 9 is preferably 

Contoured complernentary to the configuation of 
the cover blank and thus engages the crown 
portion and the annular portion 2 as well 
as the juncture rib i3 of the cover blank Snugly 
When placed in engagement with the cover blank. 
hereby these portions of the cover blank are 

held against deformation incident to further 
forming of the cover blank in the apparatus. 

In order to accorn modate bulging of the flange 
portion 4 of the cover blank and to form the 
bulged portion to preferred contour radius, the 
pressure member, or block 9 is formed with a 
bulge forming groove 23 immediately adjacent, 
to the marginial external corner of the cover 
blank. By preference, however, the groove 28 
is only partial with respect to the conpleted 
bulge desired and a companion groove 29 is pro 
vided in a rigid forning ring 3 which surrounds 
the pressure ridge 28 and projects thereabove 
Sufficiently to provide for the forming groove 29. 
In order to accommodate the flange portion i5 
of the cover blank between the upper part of the 
pressure ridge 23 and the adjacent portion of 
the forming ring 38, a space 3 is provided there 
between in which the fiange 5 extends during 
the forming operation and Within which the 
flange 5 is held to its original cylindrical diam 
eter while nevertheless permitting the flange to 
move freely axially. 
In operation, relative axial movement of the 

pressure block members 9 and 9 is effected, as 
for example, by driving the member 9 toward 
the member 8 to thereby place the resilient form 
ing annulus 22 under compression between the 
pressure ridge 2 and the opposing surface of the 
annular cover portion 2 as backed up by the 
complementary surface of the pressure block 9. 
By reason of the cover contour, and more especial 
ly the contour of the annular cover portion 2 
which faces on its inner surface generally axial 
ly in Wardly and radially outwardly and is dis. 
posed generally convergent at the radially outer 
side with respect to the pressure Surface 2 of 
the pressure ridge, the resilient forming annulus 
22 is resiliently deflected toward the cover bank 
flange 4 as the pressure is applied to the form 
ing annulus. As a result, the cover flange f4 
is bulged outwardly by the force of the deflected 
outer marginal portion of the forming annulus. 
Bulging defection of the cover blank continues 
until the blank has been shaped firmly and uni 
formly into the forming grooves 28 and 29 to as 
Sume the desired contour of the bulge substan 
tially as shown in Figure 5. 

During the pressing operation, the seculing 
flange 27 provides an inner marginal backing for 
the forming annulus 22 and resists substantial de 
flection radially inwardly of the annulus under 
the preSSure So that maximum forming pressure 
is exerted radially outwardly by the forming an 
nulus to effect the bulging deformation of the 
cover margin. Since the retaining flange 2 T is 
of rounded contour the resilient forming an 
nulus is Safe from any cutting damage by exer 
tion of pressure against the retaining fiange. 

For pressure relief a limited inner peripheral 
portion of the resilient forming annulus 22 is 
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permitted to deflect radially inwardly between the 
top of the retaining flange 2 and the rib 3 of 
the cover blank affording a predetermined pres 
sure relief gap. Through this arrangement, ex 
treme accuracy in the volume of the resilient 
forming ring 22 is unnecessary because preSSure 
relief from blocking pressure is afforded in the 
gap between the rib 3 and the flange 2. Fur 
thermore, over-heating due to overcompression of 
the resilient forming annulus is thereby avoided 
Among the advantages of using a resilient 

forming annulus for forning the peripheral 
bulge in the cover resides, of course, the fact 
that, upon releasing the forming pressure upon 
the annulus it immediately resiliently resumes 
its original shape and thus automatically with 
draws from the bulge so that the now addition 
ally formed cover blank can be lifted away fron 
the annulus. This method of forming the bulge 
also has the salient, advantage of low cost from 
the standpoint of die manufacture since Substain 
tial dimensional tolerance in the form of the 
resilient annulus is permitted because it conforms 
to the shape of the rigid metal dies during the 
pressing operation and thus need not be very 
accurately shaped to begin with, but only need 
be shaped to approximate complementary form 
of the inside shape of the cover blank portions 
2 and 5. The original dimensions of the resil 

ient annulus are preferably at least slightly un 
dersize rather than oversize in order to facilitate 
placement and removal of the cover blank. Wear 
is a negligible factor with respect to the 'esilient 
annulls itself, and wear upon the cooperating 
metallic die members is also reduced because of 
the facility of the resilient annulus to conform 
itself to any imperfections in the forming Sur 
faces of the rigid die members. The simplicity 
of the one piece resilient annulus as a forming die 
element, is also an important die cost factor. 

After the cover blank. has been formed with 
the peripheral bulge and is removed fron the 
resilient forming annulus, the corner portions 
are turned generally radially and axially out 
wardly from the dash outline position to the full 
line position as shown in Figure 6 to provide cover 
retaining fingers and the cover is ready for ap 
plication to a vehicle wheel. Any appropriate 
finish may be afforded for the outer, exposed side 
of the cover such as a natural polish, or plating, 
or any appropriate color finish, or any combina 
tion of finishes preferred. 
As shown in Figures 7 and 8, a wheel to which 

the finished cover may be applied comprises a 
load-sustaining body portion 35 and a tire rim 36, 
the latter being of the multi-flanged drop-center 
type including a base flange 37 to which the load 
sustaining body portion 35 is attached, an Outer 
side flange 38, an intermediate flange 39 and a 
terminal flange structure A0. The outside di 
ameter of the cover terminal flange 5 is slightly 
less than the inside diameter of the intermediate 
flange 3e of the tire rim, while the outside di 
ameter of the peripheral bulge provided by the 
bulged flange is is substantially greater than the 
inside diameter of the terminal flange in the tire 
rim. The outside diameter of a circle described 
by the turned out terminal corners it is some 
what greater than the inside diameter of the 
intermediate flange 39. As a result, when the 
cover is centered with respect to the Outer side 
of the wheel, the terminal corner portions 
engage against the shoulder providing a junc 
ture between the intermediate flange 39 and the 
terminal flange 40 and as the cover is pressed 
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6 
axially inwardly, the terminal portions 7 ride 
in Wardly along the surface of the intermediate 
fange 39 and flex the flange 5 radially inwardly 
whereby a strong radially out Wardly gripping 
action of the terminals against the intermedi 
ate flange 39 effects a Wedging biting engagement 
which is effective to retain the cover on the Wheel 
in service. Since the peripheral bulge 4 over 
lies the juncture shoulder between the adjacent 
flanges of the tire rim, it effectively conceals the 
gap between the flange i5 and the interimediate 
fiange 39 of the tire rim. In addition, the periph 
eral bulge affords a strong marginal reinforce 
ment for the cover and rendering the radially 
protruding portion of the margin Substantially 
rigid and enhancing the resilient flexibility of 
the marginal retaining flange 5. The bulge also 
affords a convenient pry-off rib betweein which 
the adjacent shoulder on the tire rim the pry-off 
tool can be conveniently interposed to pry the 
cover free from the wheel when required, the re 
silience of the retaining flange 5 Ynaking Such 
pry-off feasible. 

I claim as my invention: 
In apparatus for making Wheel covers, a cir 

cular stationary member facing upwardly and 
having a peripheral upwardly projecting annular 
ridge provided with a cylindrical radially out 
Wardly facing face and a radially and axially in 
Wardly sloping inner face merging With an up 
Wardly facing Surface of Said member at the 
case of said sloping inner face, a resilient annulus 
having the characteristics of rubber having a Sur 
face complementary to and lying against Said 
inner face, said annulus having a body portion 
of Substantial thickness projecting upwardly 
above the peak of Said ridge and tapering radially 
inwardly and then dropping axially downwardly 
to a radially inwardly extending fange substan 
tially thinner than the height of said body, an 
annular hold-down flange member secured to said 
upwardly facing member radially inwardly of said 
annulus flange and having a radially outwardly 
extending flange portion upwardly offset relative 
to Said upwardly facing member and clampingly 
engaging Said annulus flange, said flange portion 
being of bulbous cross-section opposing the 
radially inner side of said annulus body and with 
the annulus body rising to a substantial height 
thereabove, a pressure member reciprocably over 
lying said upwardly facing member having an an 
nular portion Opposing the body of said annulus 
and With the surface of said annular portion 
sloping inwardly and merging with an annular 
downwaldly projecting rib opposing said bulbous 
holddown flange portion so that when said pres 
Sure member is thrust downwardly against said 
annulus said annulus body is squeezed to flow 
radially outwardly beyond the peak of said ridge 
While a radially inner portion of the annulus body 
flows radially inwardly over said bulbous hold 
down flange portion and under said pressure 
member rib, said pressure member having a por 
tion thereof extending radially outwardly beyond 
Said annulus and defining a downwardly open 
ing annular forming groove of limited radially 
outwardly extent, and a holding member adapted 
to clamp against Said cylindrical surface of said 
ridge, a cylindrical flange on a cover member 
resting upon said annulus, said holding member 
having an upwardly opening groove of limited 
radial extent and substantially complementary 
to Said groove in the pressure member for receiv 
ing a portion of Said cover flange pressed there 

75 into by displacement of the annulus as an in 
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cident to pressure applied thereagainst by said Number 
preSSure member. 2,330,228 

GEORGE ALBERT LYON. 2,458,854 
2,467,930 
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