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1. 

3,298,218 
METHOD AND APPARATUS FOR FORMING 

WHEEL RMS AND THE LIKE 
George E. Gollwitzer, Belle, Mich, assignor to Kelsey 
Hayes Company, Romulus, Mich, a corporation of 
Delaware 

Filed Aug. 20, 1963, Ser. No. 303,286 
6 Claims. (C. 72-355) 

This invention relates to a method and apparatus for 
forming wheel rims and the like and more particularly to 
a die apparatus and method for pressing an annular blank 
to the desired cross-sectional contour of the rim. 

In using apparatus of this type the commercially avail 
able stock may vary in thickness from a high tolerance of 
approximately ten thousandths of an inch to a low toler 
ance of approximately seven thousandths of an inch. 
Ordinarily, the stock varies in thickness --.007 or .014 or 
more than 10% in stock having a thickness of .125. If 
the die segments are set to operate on high tolerance stock, 
they will not function to finally shape the low tolerance 
stock. On the other hand, if the die segments are set 
for low tolerance stock, the use of high tolerance stock 
will act to score the dies. Also, the tolerances of the stock 
are not uniform so that it is impractical to set the dies to 
operate effectively on all types of stock. 

It is therefore an object of this invention to provide a 
method and apparatus for pressing a blank to the desired 
cross-sectional contour irrespective of the thickness of the 
stock within the tolerances usually encountered in com 
mercially available stock. 

Another object of the invention is to provide an appara 
tus embodying an outer die member cooperating with 
inner die segments, together with means for moving said 
inner die segments into shaping engagement with the 
blank and means for further moving said inner die seg 
ments into engagement with the blank to compensate for 
any variations in the thickness of the Stock of the blank. 
The various objects and advantages, and the novel de 

tails of construction of one commercially practical em 
bodiment of the invention, will become more apparent as 
this description proceeds, especially when considered in 
connection with the accompanying drawings, in which: 
FIGURE 1 is a cross-sectional view through a rim form 

ing apparatus embodying the invention showing the die 
segments in separated position; 
FIGURE 2 is a similar view showing the die segments 

in closed position for pressing the blank to the desired 
cross-sectional contour; 
FIGURE 3 is a sectional view taken substantially on the 

plane indicated by line 3-3 in FIGURE 2; 
FIGURE 4 is an enlarged sectional elevational view 

taken substantially on the plane indicated by line 4-4 
in FIGURE 2; 
FIGURE 5 is an enlarged fragmentary sectional view 

taken on line 5-5 in FIGURE 4; 
FIGURE 6 is a detail Sectional view taken on line 6-6 

in FIGURE 4; and 
FIGURE 7 is a cross-sectional view of the blank in a 

preliminary form. 
The apparatus of this invention may be employed in 

various environments, one of which is shown in the ac 
companying drawings in which there is provided a base 
10 provided with end members 11 which may be of in 
verted U-shape in cross-section and a top frame member 
12 connects the two end frame members 11, as shown in 
FIGURES 1 and 2. Extending horizontally across each 
end frame member 11 is a cross member 3 upon which 
a piston and cylinder device 4 is mounted. The top 
frame member 12 provides means for supporting a piston 
and cylinder device 15 which is provided with a piston 
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2 
rod 16. The piston and piston rods of the devices 14 are 
not shown. 
The device of this invention comprises an upper die 

member 20 and a lower die member 21. The lower die 
member may be fixed to the base 10 by means of a 
threaded rod member 17 and the upper die member 20 is 
fixed to the piston rod 16 for movement toward and away 
from the die member 20. These die members 20 and 21 
are adapted to receive the blank B illustrated in FIGURE 
7 or therebetween. The blank B consists of an annulus 
which has preferably previously been rolled to provide 
the cross-sectional shape shown in FIGURE 7. This 
blank is inserted between the die members 20 and 21 
after they have been separated, as shown in FIGURE 1. 
The mating forming dies consist of a plurality of left 

hand die segments 25 and a plurality of series of right 
hand die segments 26. Preferably, although not neces 
sarily, there are six die segments 25 and six die segments 
26. 
The mating profiles of the die members 20 and 21 and 

of the die segments 25 and 26 is such as to form the blank 
B into the final shape shown in full lines in FIGURE 2. 
The blank B, before being shaped to final form, is shown 
by dotted lines B' in FIGURE 2, 
The reference character 30 indicates two ram mem 

bers which are adapted to move toward and away from 
one another on an axis at right angles to the movement 
of the die members 26} and 2. Each ram member 39 is 
provided with a bracket 31 connected to the piston rod of 
the piston and cylinder device 4 so as to be movable from 
the position illustrated in FIGURE 1 to the position illus 
trated in FIGURE 2. The brackets 3 are connected to 
the ram members 30 by means of bolts 32. 

Each ram member 30 may be formed with an integral 
or separate shroud member 33. In the embodiment of 
the invention illustrated the shroud members 33 are 
formed as separate members and are secured by bolts 34 
to the ram member 30. Each shroud member 33 is 
adapted to encircle the die members 20 and 21 in the 
closed position of the dies and thus act to hold these die 
members in fixed position with respect to one another 
during the shaping operation. 
The die segments 25 and 26 constitute the inner die 

segments and each of these die segments is keyed to a 
ring-like plate 40 secured to the ram 30 by means of 
bolts 41. The reference character 42 indicates a tongue 
and groove sliding connection between the inner die seg 
ments 25 or 26 and then corresponding ring member 40. 
Thus, the inner die segments may move from the radially 
inner position illustrated in FIGURE 1 to the blank shap 
ing position illustrated in FIGURE 2, 

Each inner die segment 25 or 26 is urged radially in 
wardly by means of a spring 43 engaging a pin 44 carried 
by the die segment 25 or 26. Each spring 43 is mounted 
in the ring member 30 and a plug 45 threaded thereinto 
forms an abutment for the spring 43. The reference 
character 46 indicates knockout apertures so that the pins 
44 may be removed and replaced. 

In normal operation of the device, the rams 30 are 
moved from the position illustrated in FIGURE 1 to that 
illustrated in FIGURE 2 to bring the inner die segments 
25 and 26 into shaping engagement with the blank B. 
However, as pointed out hereinbefore, the thickness of 
the stock of the blank B varies considerably so that if the 
dies are set to operate on one thickness of stock, they will 
not effectively shape the rim if the stock is of a different 
thickness. In commercially available stock the thickness 
varies from a low tolerance of seven thousandths of an 
inch to a high tolerance of ten thousandths of an inch 
and, possibly, more. It is for the purpose of compen 
sating for these differences in stock thickness that the 
present invention was devised. 
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Each of the die segments 25 and 26 has its inner surface 
formed with a cam Surface 50. These combined cam 
surfaces 50 form frusto-conical recesses at the inner sides 
of both sets of die segments 25 and 26. Cooperating 
with the cam surfaces 50 of each die segment 25 or 26 is 
a can member 5 which may be of annular configura 
tion. Each cam member 5 is secured by bolts 52 to a 
piston 53 operating in a cylinder 54 carried by the ram 
30. A conduit 55 is adapted to conduct hydraulic fluid 
to the cylinder 54 to actuate the piston 53. A limit 
switch (not shown) is provided to open a valve to permit 
the entrance of hydraulic medium to the conduit 55 to 
move the piston 53 at the inner end of each stroke of the 
ram 30. This action of the piston 53 serves to move the 
cam member 51 axially inwardly to further move the die 
Segments 25 and 26 radially outwardly. 

If the stock is of high tolerance, that is, in the range of 
ten thousandths of an inch thickness, the wedges 5 will 
not move and, hence, the inner die segments 25 and 26 
will not be displaced. If, however, the thickness of the 
stock is less, the wedges 5A will be moved to further force 
the inner die members radially outwardy into shaping 
engagement with the blank B to compensate for any 
clearance between the inner die segments and the blank. 
Thus, irrespective of variations in the thickness of the 
stock, the blank B will be shaped to its final desired 
profile. 
While not illustrated, the piston 53 may be operated 

by a surge unit in which the hydraulic fluid is pressured 
by air pressure triggered by the previously mentioned 
limit. Switch at the end of each stroke of the ram 30. 
Thus, after the ram 30 has moved the inner die segments 
25 and 26 into shaping position, the additional move 
ment of the inner die segments is imparted thereto depend 
ing on the thickness of the stock of the blank B. 
As illustrated in FIGURES 4, 5, and 6, each of the 

segments 25 and 26 is secured to its ring member 40 by 
means of bolts 60 which are solidly threaded into the die 
segments 25 or 26 as at 6. These bolts pass through 
enlarged apertures 63 in the ring member 4 so as to 
permit relative radial movement of the die segments 25 
and 26, as will be apparent. 
As illustrated in FIGURE 3, the shroud 33 completely 

surrounds the upper and lower die members 29 and 21 to 
hold the same tightly together during the shaping opera 
tion. As also shown in this figure, the wedge member 51 
is preferably provided with ribs 70 which engage keyways 
7i in the die segments 25 or 26 to provide a sliding inter 
locking engagement between each wedge member 5, and 
inner die segments 25 and 26. This is clearly illustrated 
in FIGURE 3. 
As also illustrated in FIGURE 3, the base is provided 

with guides 72 which engage in mating grooves 73 in the 
shroud 33 and the rams 36 So as to properly guide these 
members in their movement to and from shaping position. 

In operation, a blank B which has preferably been 
previously shaped by rolling to the approximate shape 
illustrated in FIGURE, 7 is placed on the lower die mem 
ber 2 and the piston and cylinder device 5 is actuated 
to move the upper die member 20 from the position illus 
trated in FIGURE 1 to that illustrated in FIGURE 2. 
Thereupon, the piston and cylinder device 4 are actuated 
to move the rams 30 and the inner die members 25 and 
26 into shaping position illustrated in FIGURE 2. At 
this time the blank B has been shaped and has assumed 
the full line profile illustrated in FIGURE 2. There 
upon, the limit Switch (not shown) is actuated to supply 
hydraulic medium through the conduit 55 to the cylinder 
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54 to actuate the pistons 53 to move the wedges 5 axially 
inwardly. If the thickness of the stock of the blank B is 
of low tolerance, that is, thinner than normal, the wedges 
51 will further move the inner die segments 25 and 26 
radially outwardly to take up any clearance between the 
inner die segments and the blank and finally shape the 
blank. Inasmuch as the outer die members 20 and 21 
are held tightly in shaping position by the shrouds 33, air 
may be employed in the piston and cylinder device S.5. 
From the foregoing, it will be seen that there is pro 

vided a method and apparatus for pressing a blank to the 
desired cross-sectional contour irrespective of the thick 
ness of the stock within the tolerances usually encoun 
tered in commercially available stock. 

While a commercially practical embodiment of the 
invention has been described and illustrated herein some 
what in detail, it will be understood that various changes 
may be made as may come within the purview of the 
accompanying claims. 
What is claimed is: 

... An apparatus for forming a rim from an annular 
blank including outer die means operable to confine the 
blank on the radially outer periphery thereof, a pair of 
oppositely movable rams movable axially into the blank, 
a pair of inner dies carried one on each of said rams, each 
of Said inner dies comprising a plurality of die segments 
engageable with the radially inner periphery of a blank 
enclosed by said outer die means to form said rim upon 
the movement of said rams toward one another, and 
wedge means carried by each of said rams for radially 
expanding said die segments and means for actuating said 
Wedge means upon the completion of the movement of 
Said rams toward one another. 

2. The structure set forth in claim including spring 
means normally biasing said die segments in a radially 
inward direction. 

3. The structure set forth in claim in which said 
outer die means includes a pair of opposite outer die 
members movable toward and away from one another. 

4. The structure set forth in claim 3 including shroud 
means carried by Said rams operable to move into con 
fining engagement with means carried by said outer die 
members for restraining movement of Said outer die men 
bers away from one another as the blank is being formed 
by Said die segments during the movement of said rams 
toward one another. 

5. The structure set forth in claim in which said last 
named means comprises fluid pressure operated means. 

6. The structure set forth in claim 5 in which said last 
named means includes a piston and said wedge means 
includes a pair of cones, each of said cones being engage 
able with the die segments of one of said inner dies. 
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