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United States Patent Office 3,253,862 
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1. 

3,253,862 
WHEEL AND METHOD OF MAKNG THE SAME 

Shunso F. Watanabe, Livonia, and Ralph D. Daily, Ann. 
Arbor, Mich, assignors to Kelsey-Hayes Company, 
Romulus, Mich., a corporation of Delaware 

Filed June 8, 1964, Ser. No. 373,449 
9 Claims. (C. 301-65) 

This invention relates to vehicle wheels and, more 
particularly, to wheels having hollow closed spokes and/or 
hubs formed by casting in a mold provided with non 
removable cores formed of steel wool or the like. The 
present invention relates to the wheel, per se, and to the 
method of forming the same. 

Heretofore, hollow cast wheels have been manufac 
tured in which the hollow spoke and/or hubs have been 
formed by cores which were removed after the wheel 
was molded. This necessitated the use of core removal 
holes or openings, the presence of which weakened the 
finished structure and complicated the construction of 
the mold and the molding operation. 

It is therefore an important object of this invention to 
provide a cast wheel having hollow closed spokes and/or 
hub, and a method of forming such wheels, wherein the 
wheel has a higher strength-to-weight ratio, due to its 
closed construction, than presently known hollow or cored 
constructions provided with core removal openings. 
The objects and advantages of the present invention 

are attained by utilizing shaped wads of steel wool or 
other similar material as the core members. These wads 
are shaped to the approximate shape of the cavities within 
the spokes and hub and are suspended within the mold 
in locations where the inner walls of the spokes and hub 
are to be formed. Advantageously, these core wads are 
located and supported by chaplets or pins protruding from 
the mold, which pins are preferably formed of aluminum, 
although steel pins may be used. The wheel is usually 
cast from aluminum. When the molten metal is intro 
duced into the mold, the interface at the juncture of the 
molten aluminum and the steel wool core chills suffi 
ciently to preclude penetration of the molten metal into 
the core. Thus, the hollow spokes and hub are formed. 
The steel wool cores are left in the spokes and hub, but 
are sufficiently light in weight not to materially, increase 
the weight of the completed wheel. 
The various objects and advantages, and the novel 

details of construction of one commercially practical em 
bodiment of the invention, together with one approved 
method of forming the wheel, will become more apparent 
as this description proceeds especially when considered 
in connection with the accompanying drawings, in which: 
FIGURE 1 is an elevational view of a cast wheel hav 

ing an integral rim and constructed in accordance with 
this invention; 
FIGURE 2 is a sectional view through the wheel taken 

substantially on the plane indicated by line 2-2 in FIG 
URE 1: - 

FIGURE 3 is a fragmentary sectional view through a 
slightly different type of wheel made in accordance with 
the invention, taken on line 3-3 in FIGURE 4; 
FIGURE 4 is a similar section taken at right angles to 

FIGURE 3; 
FIGURE 5 is a sectional view through a conventional 

type of mold useful in carrying out this invention; and 
FIGURE 6 is a fragmentary sectional view taken sub 

stantially on the plane indicated by line 6-6 in FIG 
URE 5. 

It will be obvious as this description proceeds that the 
invention of this application may be employed with equal 
facility in the production of various types of integral 
cast hollow wheels; however, but two types of such wheels 
have been illustrated. 
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In FIGURES 1 and 2, there is illustrated an integral 

rim and spider type wheel in which the reference charac 
ter 10 indicates the rim and 11 the spokes of the spider. 
The radially inner ends of the spokes 11 terminate in 
or are connected to an annular hub 12 adapted for at 
tachment to the rotary part 13 of an axle 14. The wheel 
spider is detachably secured to an annular flange 15 on 
the axle part 13 by means of studs or bolts 16 which pass 
through the flange 15 and through openings 17 formed 
in thickened or solid portions 18 of the wheel spider. 
The ends of the spokes 11 are usually formed at the in 
board side thereof with shoulders 11a adapted to rest 
upon the annular flange 15 of the rotary hub part 13 
to center the wheel thereon. 

In the wheel shown in FIGURES 1 and 2, each of the 
spokes 11 is a completely closed hollow body forming a 
completely enclosed cavity 25. The hub 12, which is 
in open communication with the ends of the spokes 11, 
is also hollow and is formed with an annular cavity 26. 
Wheels of the type just described have many advan 

tages. The closed hollow portions thereof reduce the 
overall weight of the wheel and have a greater strength 
to-weight ratio, due to the closed construction, than hol 
low spoked wheels formed with removable cores. The 
use of removable cores necessitates the use of core re 
moval holes or openings, the presence of which weakens 
the finished structure. 
The present invention relates to a wheel of this type 

in which the cavities 25 and 26 are formed by light 
weight nonremovable cores in a manner yet to be de 
scribed. 

In the form of construction illustrated in FIGURES 
3 and 4, the wheel comprises a demountable rim 30 and 
an integral wheel spider and hub consisting of hollow 
spokes 31 and a hub 32 adapted to be mounted upon the 
axle 33. In this form of construction, each spoke com 
prises a completely enclosed cavity 34 extending from the 
hub 32 to the outer end of each spoke. The outer end 
of each spoke is provided with a thickened or enlarged 
solid portion 35. Each portion 35 is provided with an 
aperture 36 to receive a stud or bolt 37 by means of 
which the rim 30 may be secured to the wheel spider. 

In this form of construction, the hub 32 is shown as 
being solid and the hollow spokes 31 extend radially 
outwardly from the solid hub portion 32 and, as stated, 
each spoke has a large cavity 34. 

In this form of wheel, the rim 30 may be molded or 
may be formed by rolling, as is customary in forming. 
mS. 

The manner in which the wheels are molded to pro 
vide the hollow spokes 11 and the annular hub 12 or 
the hollow spokes 31 will be best understood by reference 
to FIGURES5 and 6. In these figures, and particularly 
FIGURE 5, a conventional type mold is illustrated com 
prising a main flask consisting of two sections 40 secured 
together at their peripheries by fastening means 41. The 
flask sections are filled with sand 42 and the sand is 
shaped to form cavities 43 defining the outside contour 
of the rim 10 and with cavities 44 defining the outside 
contour of the spokes 11 and hub 12. The other side 
of the cavity 43 for the rim 10 is formed by flasks 45 
containing sand 46. Thus, cavities defining the shape 
and contour of the rim 10, spokes 11 and hub 12 are 
defined within the mold. 
The wheel rim 10, spokes 11 and hub 12 are formed 

in one piece and they are preferably formed of aluminum 
because of its strength and lightness. Therefore, molten 
aluminum is introduced into the mold cavity, through one 
or more taps or sprues 47 and 48 so as to flow throughout 
the mold cavity to produce the desired integral one-piece 
construction. 
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In accordance with this invention, nonremovable cores 
are used in the mold to define the cavities 25 or 34 of 
the spokes and the cavity 26 of the hub. These non 
removable cores are preferably formed of wads 50 and 
51 of metal wool, such as steel wool or the like. These 
masses or wads of metallic wool are first shaped to the 
approximate shape of the interior contour of the cavities 
25 or 34 and the cavity 26 and are then suspended in 
the mold, in the proper location, by means of pins or 
pin-like chaplets 52 strategically arranged to hold the 
preformed masses or wads in the proper location to define 
the cavities in the spokes and hub. These chaplets or 
pins extend into the wads of metallic wool and extend 
across the mold cavities into the sand in the moid sec 
tions. The wads 50 and 51 are shown as contacting 
one another at 50. 
When the molten aluminum is poured into the taps 

or sprues 47 and 48 and comes in contact with these 
core members 50 and 51, the interface between the core 
members and the molten aluminum chills sufficiently to 
prevent penetration of the metal into the steel wool core 
members. Thus, the cavities 25 or 34 and 26 are formed. 

Inasmuch as the spokes and hub form completely 
closed chambers, the core members 50 and 51 are not 
removable, but are left in the wheel cavities. However, 
due to the relative lightness of the core members, this 
does not materially increase the weight of the wheel. 
The advantage in not removing the cores is that core 
removal holes or openings are not necessary, the presence 
of which materially weakens the wheel. 

After the wheel has been removed from the mold, the 
protruding ends of the pins or chaplets 52 are cut off 
flush with the exterior surface of the wheel, as shown, 
for instance, in FIGURE 4. 

In the form of wheel illustrated in FIGURES 1, 2, 5 
and 6, the bolt openings 17 may be formed by removable 
core plugs 17a or these holes may be drilled after the 
wheel is removed from the mold, whichever is found to 
be more appropriate. The openings 36 (FIGURE 3) 
may be formed in a similar manner. 
From the foregoing, it will be apparent that there is 

provided a wheel and method of forming the same where 
in the wheel is provided with hollow closed spokes; and, 
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in one form of wheel, with a hollow closed hub. The 
metallic wool forming the nonremovable core members. 
may be readily shaped to the approximate shape of the 
interior contour of these hollow portions and may be 
quickly and easily suspended in the mold at the proper 
locations by the strategically placed pins or chaplets 52. 
As stated heretofore, when the molten aluminum engages 
the steel wool cores, the interface between the molten 
aluminum and steel wool chills sufficiently to preclude 
any substantial penetration of the molten metal into the 
core members. When the wheel is removed from the 
mold, it may be quickly and easily finished by removing 
the protruding ends of the pins 52 and either removing 
the core faces 17a or by drilling the necessary holes 17 
or 36. There is thereupon provided a light-weight, one 
piece wheel in which the closed hollow spokes and hub 
form box-like elements having a higher strength-to-weight 
ratio than any known hollow wheel structures wherein 
removable cores are employed, necessitating the use of 
removal holes or openings in the wheel structure. 

While two commercially practical embodiments of the 
invention have been described and illustrated herein some 
what in detail, it will be understood that various changes 
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4. 
may be made as may come within the purview of the 
accompanying claims. 
What is claimed is: 
1. A cast metal vehicle wheel provided with closed 

hollow portions wherein the hollow portions closely sur 
round nonremovable cores made of masses of metallic 
wool. 

2. A metal vehicle wheel comprising closed hollow 
spoke portions, and core members in said hollow portions 
formed of nonremovable shaped wads of metallic wool. 

3. A cast metal vehicle wheel comprising closed hollow 
portions, and nonremovable core members in said hollow 
Ens formed of approximately shaped wads of steel 
WOO. 

4. A cast vehicle wheel comprising closed hollow spokes 
and a closed hollow hub, and nonremovable core mem 
bers in said spokes and hub formed of shaped wads of 
steel wool shaped to the approximate contour of the 
interior of said spokes and hub. 

5. In the method of forming cast metal vehicle wheels 
having closed hollow portions those steps which comprise, 
forming a wheel pattern in a mold, forming cores for the 
hollow portions of the wheel by masses of metallic wool 
shaped approximately to the interior contour of said hol 
low portions, and casting the wheel in said mold. 

6. In the method of forming cast metal vehicle wheels 
having closed hollow portions those steps which comprise, 
forming a wheel pattern in a mold, forming cores of 
approximately shaped wads of metallic wool, suspending 
said cores in the mold cavity while the wheel is being cast, 
and casting the wheel in said mold. 

7. In the method of forming cast vehicle wheels having 
closed hollow portions those steps which comprise, form 
ing a wheel pattern in a mold, forming cores of metallic. 
wool shaped to the aproximate shape of the interior con 
tour of the hollow portions, supporting said cores in the 
mold cavity while the wheel is being cast, and casting. 
the wheel in said mold. 

8. In the method of forming cast vehicle wheels having 
closed hollow portions those steps which comprise, form 
ing a wheel pattern in a mold, forming cores for the, 
hollow portions of wads of steel wool shaped to the 
approximate shape of the interior of said hollow portions, 
supporting said cores on pin-like chaplets extending from 
the mold cavity, and casting the wheel in said mold. 

9. A method as described in claim 8 in which the por 
tions of the pin-like chaplets extending beyond the ex 
terior of the casting are trimmed off after the casting is 
removed from the mold. 
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