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HUB AND WHEEL ASSEMBLY FOR AN IN 
LINE SKATE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to Wheel assemblies for 
in-line skates. More particularly, the present invention is 
related to the hub structure of a Wheel assembly and hoW the 
hub structure effects the performance of the surrounding 
Wheel. 

2. Description of the Prior Art 
In recent years in-line skates have become increasingly 

popular. There noW exist many professional and semi 
professional sport activities Where the players Wear in-line 
skates. For example, there are roller hockey leagues, speed 
skating competitions and the like. 

Like With many different sports, When the athletic abilities 
of different competitors are evenly matched, it is often the 
quality of that player’s equipment that determines Who Will 
Win and Who Will loose the competition. In sports that use 
in-line skates, it is commonly the quality of the skate that 
mostly effects the performance of the athlete. 

One of the most important features of an in-line skate is 
the Wheel assembly. The Wheel assembly is comprised of a 
hub that spins on an axle and the Wheel that is molded onto 
the hub. The Wheel is the portion of the skate that actually 
contacts the ground. In order to preform Well, the material of 
a Wheel must embody tWo characteristics. First, the Wheel 
must be able to grip the ground When a person is turning or 
stopping, thereby optimiZing control. Secondly, the material 
of the Wheel must minimiZe the drag of friction against the 
ground When a person is skating straight, thereby optimiZing 
speed. The ability of the Wheel to grip the ground When 
turning, yet be of loW friction When skating straight are 
diametrically opposed properties. Consequently, most every 
Wheel assembly design selects a compromise Where neither 
speed nor control are optimiZed. 

In the prior art, a common method of changing the 
performance of a Wheel is to alter the composition of the 
material of the Wheel. If a soft material Were used in the 
manufacture of the Wheel, the Wheel Would grip the ground 
Well and the ability of the Wheel to turn and stop Would be 
greatly enhanced. HoWever, soft materials typically do not 
Wear Well. Furthermore, the soft material Would signi?cantly 
sloW the speed of the skates. If a hard material Were used in 
the manufacture of the Wheel, the Wheel Would have a loW 
coef?cient of friction and Would Wear Well. HoWever, the 
Wheel Would have a tendency to slide along the ground When 
a person tried to turn sharply or stop. It is for these reasons 
that most in-line skates used a medium hardness plastic 
composition for molding the Wheels. A medium hardness 
plastic Wheel have an average Wear life, an average ability 
to turn and an average speed capacity. 

In an attempt to optimiZe performance, Wheel assembly 
designers have altered the shape of the hub in the center of 
a Wheel assembly so that the hub shape effects the perfor 
mance of the Wheel. In such prior art designs, a relatively 
soft material is used in the manufacture of the Wheel. 
HoWever, the hub is designed to extend into the material of 
the Wheel and limit the de?ection of the Wheel. As a result, 
the soft material provides good turning ability, While the hub 
prevents excessive deformation of the Wheel and alloWs for 
greater speed. Such prior art Wheel assemblies are exempli 
?ed by US. Pat. No. 5,320,418 to Chen, entitled Skate 
Wheel Structure, and US. Pat. No. 5,573,309 to Bekessy, 
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2 
entitled In-Line Roller Skate Wheel Assembly. Such prior 
art designs do improve the performance of the Wheel 
assembly, hoWever, both speed and turn performance are 
still greatly compromised. 
Aneed therefore exists in the art for a Wheel assembly for 

an in-line skate that comes closer to optimiZing both speed 
and turning performance. This need is met by the present 
invention as described and claimed beloW. 

SUMMARY OF THE INVENTION 

The present invention is a Wheel assembly for use on 
Wheeled devices such as in-line skates. The Wheel assembly 
includes a hub having plurality of support elements radially 
extending from the exterior of the hub. Each of said plurality 
of support elements has a ?rst end that is connected to the 
hub and second end that faces aWay from the hub. The 
second end of adjacent support elements are separated by a 
gap. 

AWheel is molded to the hub. The material of the Wheel 
envelops the support elements. As a result, certain sections 
of the molded Wheel are reinforced by the support elements, 
While others are not. Preferably each of the support elements 
terminates on the circumference of a common imaginary 
circle, Wherein the support elements account for betWeen 
20% and 75% of the circumference of the common imagi 
nary circle. In such an con?guration, areas supported and not 
supported by support elements are alternate as the Wheel 
assembly spins. At such an alternating cycle rate, the char 
acteristics of the supported areas and the unsupported areas 
become mixed in a manner that tends to optimiZe both 
characteristics. The result is Wheel assembly that grips 
tightly in turns, yet is exceptionally fast When skating 
straight. The Wheel assembly also exhibits long Wear 
resistance, yet provides rapid stops Without undue skidding. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, ref 
erence is made to the folloWing description of exemplary 
embodiments thereof, considered in conjunction With the 
accompanying draWings, in Which: 

FIG. 1 is a selectively fragmented side vieW of an 
exemplary embodiment of a Wheel assembly in accordance 
With the present invention; 

FIG. 2 is a side vieW of the hub assembly component of 
the Wheel assembly shoWn in FIG. 1; 

FIG. 3 is a cross-sectional vieW of the embodiment of 
FIG. 1 vieWed along section line 3—3; 

FIG. 4 is a cross-sectional vieW of the embodiment of 
FIG. 1 vieWed along section line 3—3 as it Would appear 
contacting the ground during a turn; and 

FIG. 5 is a cross-sectional vieW of the embodiment of 
FIG. 1 vieWed along section line 5—5 as it Would appear 
contacting the ground during a turn. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Although the present invention can be used in the pro 
duction of many different types of Wheel assemblies, such as 
skate board Wheels, Wagon Wheels and the like, the present 
invention is particularly Well suited for use as a skate Wheel. 
Accordingly, by Way of example, the present invention Will 
be described in the embodiment of a skate Wheel in order to 
set forth the best mode contemplated for the invention. 
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Referring to FIG. 1, a ?rst exemplary embodiment of a 
skate Wheel assembly 10 is shown in accordance With the 
present invention. The skate Wheel assembly 10 is com 
prised of a Wheel 14 molded around a hub 12. The Wheel 14 
is molded from a plastic or synthetic rubber material. 
Numerous different materials, such as polyurethane, neo 
prene and the like have been used to form modern skate 
Wheels. Any such material can be adapted to use With the 
present invention. HoWever, a synthetic material such as a 
millable polyurathane elastimer is preferred. 

The hub 12 can be either molded from a rigid plastic or 
formed from metal. Referring to FIG. 2, it can be seen that 
the hub 12 contains an inner cylindrical element 16 that is 
concentrically positioned in the center of the hub 12. The 
inner cylindrical element de?nes a central opening 18 that is 
adapted to receive a typical prior art skate bearing (not 
shoWn). An outer cylindrical element 20 is concentrically 
positioned around the inner cylindrical element 16. The 
outer cylindrical element 20 is connected to the inner 
cylindrical element 16 by a plurality of spoke elements 22 
that radially extend from the exterior of the inner cylindrical 
element 16 to the interior of the outer cylindrical element 20. 
A continuous ?ange can be used in place of the plurality of 
spoke elements 22, hoWever, the use of spoke elements 22 
is preferred because it uses less material, is less heavy and 
is more aesthetically pleasing than is a continuous ?ange. 
A plurality of support elements 24 radially extend from 

the exterior of the outer cylindrical element 20. The support 
elements 24 all terminate along the line of an imaginary 
circle I having a diameter D and Which is concentric With 
both the inner cylindrical element 16 and the outer cylin 
drical element 20. The diameter D of the imaginary circle 
can be betWeen 55% and 90% of the full diameter of the 
Wheel assembly 10 (FIG. 1). Preferably, the diameter D of 
the imaginary circle is betWeen 70% and 80% of the full 
diameter of the Wheel assembly 10 (FIG. 1). 

Each of the support elements 24 has an enlarged head 26. 
The top surface 28 of the enlarged head 26 folloWs the 
curvature of the imaginary circle I. The enlarged head 26 of 
each support element 24 tapers doWn to a narroWer shaft the 
extends to the exterior of the outer cylindrical element. A 
gap 30 exists betWeen each adjacent support element 24. The 
gaps 30 betWeen support elements 24 account for betWeen 
25% to 80% the circumference edge of the imaginary circle 
I. Consequently, the enlarged heads 26 of the support 
elements 24 account for betWeen 20% and 75% of the 
circumference of the imaginary circle I. 

Referring to FIG. 3, it can be seen that the inner cylin 
drical element 16 and the outer cylindrical element 20 have 
a Width W1 that is equal to the maximum Width of the 
overall Wheel assembly 10. The support elements 24 are 
much narroWer than the inner and outer cylindrical elements 
16, 20. The support elements 24 radially extend from the 
midpoint of the exterior of the outer cylindrical element 20. 
The support elements have a Width W2, Which is preferably 
less than 40% the maximum Width W1 of the inner and outer 
cylindrical elements 16, 20. 

The material of the Wheel 14 is molded around the support 
elements 24. The Wheel 14 begins at the exterior of the outer 
cylindrical element 20 and radially extends aWay from the 
outer cylindrical element 20. The Wheel 14 contains a 
straight region 32 that extends straight aWay from the outer 
cylindrical element 20 at a perpendicular. The straight region 
32 leads into a beveled region 34, Where the Width of the 
Wheel decreases betWeen 5% and 25%. The beveled region 
34 leads into a semicircular curved region 36 that completes 
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4 
the pro?le of the Wheel 14. The straight region 32, beveled 
region 34 and semicircular curved region 36 of the Wheel 14 
provide the Wheel 14 With a generally bell shaped con?gu 
ration. 

As the Wheel assembly 10 rotates on the bottom of a skate, 
the areas Within the material of the Wheel 14 that are 
occupied by a support element 24 periodically align With the 
center of gravity acting on the Wheel assembly 10. Similarly, 
the areas of the gaps 30 (FIG. 2) betWeen support structures 
24 also periodically come into line With the center of gravity 
acting on the Wheel assembly 10. Since the areas of the gaps 
30 (FIG. 2) account for 25% to 80% of the area in question, 
the gaps 30 Will fall into line With the center of gravity acting 
on the Wheel assembly betWeen 25% and 80% of the time. 

Referring to FIG. 4, it can be seen that When a support 
element 24 aligns With the center of gravity acting on the 
Wheel assembly 10, the support element 24 reinforces the 
material of the Wheel 14. This prevents the material of the 
Wheel 14 from de?ecting beyond a predetermined point. The 
result is a relatively small area of contact betWeen the 
material of the Wheel 14 and the beloW lying ground 40. 
Since the area of contact is small, the resulting drag due to 
friction is proportionately small. The loW friction With the 
ground 40 enables the Wheel assembly 10 to roll faster along 
the ground 40 than Would otherWise be possible given the 
material of the Wheel 14. 

Referring to FIG. 5, it can be seen that When a gap 30 
(FIG. 2) betWeen support elements aligns With the center of 
gravity acting on the Wheel assembly 10, nothing directly 
reinforces the material of the Wheel. As a result, the material 
of the Wheel 14 is free to de?ect. The result is a relatively 
large area of contact betWeen the material of the Wheel 14 
and the beloW lying ground 40. Since the area of contact is 
large, the resulting drag due to friction is proportionately 
large. The high friction With the ground 40 enables the Wheel 
assembly to engage the ground 40 Without sliding during 
sharp turns and sudden stops. 
The areas Within the Wheel supported by the support 

elements and the areas not supported by the support ele 
ments alternate rapidly. Askate typically has a Wheel assem 
bly With a circumference of about ten inches. If a person is 
skating tWenty miles per hour, the Wheel of the skate are 
rotating over 2000 times per minute. This means that the 
areas supported and not supported by support elements are 
alternating several thousand times per minute. At such an 
alternating cycle rate, the characteristics of the supported 
areas and the unsupported areas become mixed in a manner 
that tends to optimiZe both characteristics. The result is 
Wheel assembly that grips tightly in turns, yet is exception 
ally fast When skating straight. The Wheel assembly also 
exhibits long Wear resistance, yet provides rapid stops 
Without undue skidding. 

It Will be understood that the various ?gures described 
above illustrate only one preferred embodiment of the 
present invention. A person skilled in the art can therefore 
make numerous alterations and modi?cations to the shoWn 
embodiment utiliZing functionally equivalent components to 
those shoWn and described. All such modi?cations are 
intended to be included Within the scope of the present 
invention as de?ned by the appended claims. 
What is claimed is: 
1. A Wheel assembly, comprising: 
a hub having a predetermined Width, said hub having 

plurality of support elements radially extending there 
from that terminate on the circumference of a common 

imaginary circle of a ?rst predetermined diameter, each 
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of said plurality of support elements having a maXi 
mum With that is less than 40% that of said predeter 
mined Width, and each of said plurality of support 
elements having a ?rst end connected to said hub and 
a second end facing aWay from said hub, Wherein the 
second end of adjacent support elements are separated 
by a gap; and 

a solid Wheel molded to said hub and said plurality of 
support elements, Wherein said solid Wheel has a sec 
ond predetermined diameter and said ?rst predeter 
mined diameter is betWeen 70% and 90% the diameter 
of said second diameter. 

2. The assembly according to claim 1, Wherein said 
second end of each of said support elements terminates With 
an enlarged head that is curved and folloWs the circumfer 
ence of a common imaginary circle. 

3. The assembly according to claim 2, Wherein the 
enlarged head of each of said support elements in combi 
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nation account for betWeen 20% and 75% of the circumfer 
ence of said common imaginary circle. 

4. The assembly according to claim 2, Wherein said ?rst 
predetermined diameter has a diameter that is betWeen 80% 
and 90% of said second predetermined diameter. 

5. The assembly according to claim 1, Wherein said hub 
is metal. 

6. The hub according to claim 1, Wherein said hub further 
includes a ?rst cylindrical element and a second cylindrical 
element concentrically position Within said ?rst cylindrical 
element. 

7. The hub according to claim 6 Wherein said ?rst 
cylindrical element is coupled to said second cylindrical 
element by at least one spoke element. 

* * * * * 


