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54 PROTECTIVE ATHLETIC PADS FOR JOINT SURFACES

(57) A protective pad for a joint surface of a wearer's limb during athletic activity such as skating and skateboarding
has a cushioning element and a shielding element mounted thereto. The cushioning element has a body with a first
surface to overlie the joint surface and an opposite second surface. The shielding element has a primary wall forming a
domed central region surrounded by a peripheral flange engaged upon the second surface of the cushioning body. In
the central region, the primary wall defines an outer, obstruction-engaging surface and an mner wall surface. The
shielding element also has a plurality of mter-engaged support wall segments extending from the mner wall surface
toward, but spaced from engagement with, the second surface of the cushioning body. The shielding and cushioning
clements, 1n a central region of the cushioning body bounded by the peripheral flange and overlying the joint surface,
together define, at rest, a cavity between the support wall segments and the second surface of the cushioning body. The
shielding element 1s relatively more resistant to flexing than the cushioning element, and upon application of a force to
the obstruction-engaging surface of the protective pad overlying the joint surface to be protected, the shielding element
resists flexing as the cushioning element flexes to permit penetration of the joint surface into the cavity, thus to absorb
force and protect the joint surface.
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ABSTRACT

A protective pad for a joint surface of a wearer's limb during athletic activity
such as skating and skateboarding has a cushioning element and a shielding element
mounted thereto. The cushioning element has a body with a first surface to overlie
the joint surface and an opposite second surface. The shielding element has a primary
wall forming a domed central region surrounded by a peripheral flange engaged upon
the second surface of the cushioning body. In the central region, the primary wall
defines an outer, obstruction-engaging surface and an inner wall surface. The
shielding element also has a plurality of inter-engaged support wall segments
extending from the inner wall surface toward, but spaced from engagement with, the
second surface of the cushioning body. The shielding and cushioning elements, in a
central region of the cushioning body bounded by the peripheral flange and overlying
the joint surface, together define, at rest, a cavity between the support wall segments
and the second surface of the cushioning body. The shielding element is relatively
more resistant to flexing than the cushioning element, and upon application of a force
to the obstruction-engaging surface of the protective pad overlying the joint surface to
be protected, the shielding element resists flexing as the cushioning element flexes to
permit penetration of the joint surface into the cavity, thus to absorb force and protect

the joint surface.
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PROTECTIVE ATHLETIC PADS FOR JOINT SURFACES

TECHNICAL FIELD
This invention relates to pads for protection of joint surfaces, and more
particularly to pads for protection of the knee or elbow, e.g., during sports activities such

as skating and skateboarding.

S BACKGROUND
Protective pads for joint surfaces, e.g., of the knee or elbow, to be worn during
sports activities such as skating and skateboarding, are widely available.
Many forms of protective padding are constructed as composite assemblies in
which a shock-absorbing layer is positioned within an outer shell and/or attached to a
10 rigid plate. Examples include: Landi et al. U.S. Patent Nos. 5,496,610 and 5,840,397 and
Hu U.S. Patent No. 5,450,625, all of which describe composite pad assemblies having a
shock absorbing layer in the form of a honeycomb.
Other protective pads have been integrally formed by molding, e.g., as described
in Kushitani U.S. Design Patent 298,669, in Hayes U.S. Patent No. 4,354,280, and 1n
15 Holtje U.S. Patent No. 2,093,388.

SUMMARY
According to the invention, a protective pad for a joint surface of a wearer's imb
during athletic activity such as skating and skateboarding comprises a cushioning element
and a shielding element. The cushioning element comprises a cushioning body having a
20 first surface to overlie the joint surface to be protected and an opposite second surface.
The shielding element comprises a primary wall forming a domed central region
surrounded by a peripheral flange, the peripheral flange being engaged upon the opposite
second surface of the cushioning body, and the primary wall, in the central region,
defining an outer, obstruction-engaging surface and an inner surface. The shielding
25 element further comprises a plurality of inter-engaged support wall segments extending
from the inner wall surface toward, but spaced from engagement with, the opposite
second surface of the cushioning body. The shielding and cushioning elements, 1n a
central region of the cushioning body bounded by the peripheral flange and overlying the
joint surface to be protected, together define, at rest, a cavity between the inter-engaged
30 support wall segments and the opposite second surface of the cushioning body. The

shielding element is relatively more resistant to flexing than the cushioning element, so
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that, upon application of a force to the obstruction-engaging surface of the protective pad
overlying the joint surface of a wearer's limb to be protected, the shielding element resists
flexing as the cushioning member flexes to permit penetration of the joint surface into the
cavity, thus absorbing the force and protecting the joint surface.

Preferred embodiments of the invention may include one or more of the following
additional features. The cushioning element is generally planar. The shielding element,
comprising the primary wall, peripheral flange and inter-engaged support wall segments,
is formed as an integral unit, preferably by molding. Preferably, the inter-engaged
support wall segments of the shielding element are arranged 1n a honeycomb. The
shielding element, or at least the primary wall of the shielding element, 1s transparent.
The protective pad comprises at least one fastener for attaching the protective pad upon
the limb to overlie the joint surface to be protected. The fastener comprises straps sized
to extend about the limb at both sides of the joint surfaces. The straps have at least one
free end releasably fastened to the cushioning element, e.g., by cooperating hook-and-
loop type fasteners. The straps are elastic. The peripheral flange of the shielding element
is attached upon the opposite second surface of the cushioning body by stitching.

The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and
advantages of the invention will be apparent from the description and drawings, and from

the claims.

DESCRIPTION OF DRAWINGS

FIG. 1 is a somewhat diagrammatic view of a person engaged 1n an athletic activity,
here, a skateboarder, wearing knee and elbow protective pads of the invention;

FIG. 2 is a top view of a protective pad of the invention, with the fastener straps 1n
open condition; and

FIG. 3 is a side view of the protective pad of the invention, taken at line 3-3 of FIG. 2,
with the fastener straps in closed condition.

FIG. 4 1s a section view of the protective pad of the invention, taken at line 4-4 of
FIG. 2, with the joint to be protected partially shown, the protective pad in a non-impact
condition; and

FIG. 5 1s the section view of FIG. 4 with the protective pad in an impact condition.

Like reference symbols in the various drawings indicate like elements.
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DETAILED DESCRIPTION

As 1llustrated in FIG. 1, protective pads 10 of the invention are worn to protect the
joint surfaces of the limbs (e.g., knees 4 and elbows 6) of a person 2 engaged in a sports
activity such as skateboarding (as shown), skating, and the like. The protective pad 10 is
positioned and secured upon the wearer's limb to overlie the surface of the joint 4, 6 to be
protected, as will be described more fully below. The protective pad 10 includes a
shielding element 12 and a cushioning element 14.

Referring also to FIGS. 2 - 4, the cushioning element 14 has a generally planar
cushioning body 16 with a first surface 18 for overlying the joint surface 20 to be
protected and an opposite second surface 22. The cushioning body 1s formed, e.g., of
fabric and flexible, resilient cushioning matenial such as expanded polymeric foam.

The shielding element 12 has a primary wall 24 forming a domed central region
26 surrounded by a peripheral flange 28. The peripheral flange 1s engaged and secured,
e.g. by stitching 38, upon the opposite second surface 22 of cushioning body 16. The
primary wall 24, 1n the central region 26, defines an outer, generally smooth, obstruction-
engaging surface 30 and an inner wall surface 32. The shielding element 12 further has a
plurality of inter-engaged support wall segments 34 extending from the inner wall surface
32 toward, but with the lower edges 50 spaced from engagement with, the opposite
second surface 22 of the cushioning body 16. The inter-engaged support wall segments
34 are preferably arranged in a honeycomb pattern, as shown. The shielding element 12,
consisting of the primary wall 24, the peripheral flange 28, and the inter-engaged support
wall segments 34, 1s formed as an integral unit, preferably by molding of any suitable,
semi-soft, resilient, transparent, synthetic resin.

The protective pad 10 1s positioned to overlie the joint surface 20 to be protected
by a pair of elastic straps 42 extending about the limb. Preferably, the straps have free
ends 44 releasably secured to the first surface 18 of the cushioning body 16 by
cooperating elements 46, 48 of hook-and-loop type fasteners. The straps 42 allow the
wearer to conveniently position and secure the protective pad 10 to overlie the joint
surface 20 to be protected.

The shielding element 12 and the cushioning element 14, in a central region 36 of
the cushioning body 16 bounded by the peripheral flange 28 and overlying the joint
surface 20 to be protected, together define, at rest, a cavity 40 of height, H (FIG. 4),
between the inter-engaged support wall segments 34 and the opposite second surface 22
of cushioning body 16. The shielding element 12 is relatively more resistant to flexing

than the cushioning element 16, whereby, upon application of a force to the obstruction-
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engaging surface 30 of the protective pad 10 overlying the joint surface 20 of a wearer's
limb to be protected, the shielding element 12 resists flexing as the cushioning element 14
flexes to permit penetration of the joint surface 20 into the cavity 40, reducing the height
of cavity 40, e.g., to H' (as shown in FIG. 5), thus to absorb force and protect the joint
surface 20, e.g., against injury. .

Use of transparent synthetic resin to form the shielding element 12 allows the
internal honeycomb structural walls 26 to be visible through the primary wall 24. This

permits the wearer to make a visual inspection (¢.g., damage assessment) of the internal

dome structure.

A number of embodiments of the invention have been described. Nevertheless, it will be

understood that various modifications may be made without departing from the spirit and

scope of the invention.

Accordingly, other embodiments are within the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A protective pad for a joint surface of a wearer's limb during athletic activity
such as skating and skateboarding, said protective pad comprising:

a cushioning element comprising a cushioning body having a first surface for
overlying the joint surface to be protected and an opposite second surface, and

a shielding element comprising a primary wall forming a domed central region
surrounded by a peripheral flange, said peripheral flange engaged upon said opposite
second surface of said cushioning body, and said primary wall, in said central region,
defining an outer, obstruction-engaging surface and an inner wall surface, said shielding
element further comprising a plurality of inter-engaged support wall segments extending
from said inner wall surface toward, but spaced from engagement with, said opposite
second surface of said cushioning body,

said shielding element and said cushioning element, in a central region of
said cushioning body bounded by said peripheral flange and overlying the joint surface to
be protected, together defining, at rest, a cavity between said inter-engaged support wall
segments and said opposite second surface of said cushioning body, and
said shielding element being relatively more resistant to flexing than said

cushioning element,

whereby, upon application of a force to said obstruction-engaging surface of said
protective pad overlying the joint surface of a wearer's limb to be protected, said shielding
element resists flexing as said cushioning element flexes to permit penetration of the joint

surface into said cavity, thus to absorb the force and protect the joint surface.

2. The protective pad for a joint surface of claim 1, wherein said cushioning

element is generally planar.

3. The protective pad for a joint surface of claim 1, wherein said shielding
element comprising said primary wall, said peripheral flange, and said inter-engaged

support wall segments, is formed as an integral unit.

4. The protective pad for a joint surface of claim 3, wherein said shielding

element formed as an integral unit is formed by molding.

5. The protective pad for a joint surface of claim 3 or 4, wherein said nter-

engaged support wall segments of said shielding element are arranged 1n a honeycomb.
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6. The protective pad for a joint surface of claim 1, wherein said inter-engaged

support wall segments of said shielding element are arranged in a honeycomb.

7. The protective pad for a joint surface of claim 1, 3, 4 or 6, wherein at least said

primary wall of said shielding element 1s transparent.

8. The protective pad for a joint surface of claim 7, wherein said shielding

element 1s transparent.

9. The protective pad for a joint surface of claim 1, further comprising at least one

fastener for attaching said protective pad upon the limb to overlie the joint surface to be

protected.

10. The protective pad for a joint surface of claim 9, wherein said at least one

fastener comprises straps sized to extend about the limb at both sides of the joint surface.

11. The protective pad for a joint surface of claim 10, wherein said straps have at

least one free end releasably fastenable to said cushioning element.

12. The protective pad for a joint surface of claim 11, wherein said straps have at
least one free end releasably fastened to said cushioning element by cooperating hook-

and-loop type fasteners.

13. The protective pad for a joint surface of claim 10, 11 or 12, wherein said

straps are elastic.

14. The protective pad for a joint surface of claim 1, wherein said peripheral
flange of said shielding element is attached upon said opposite second surface of said

cushioning body by stitching.
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