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A surfboard has ribbed or corrugated side rails (20) for improved strength without an increase in weight. In a first embodi-
ment the board comprises a rigid, buoyant foam core (24), over which a rigid shell (26) is formed, the shell having side rails with
at least one external longitudinal rib (28). In a second embodiment, the board comprises an injection-molded plastic shell (30),
into which a buoyant foam material (32) is injected. The shell is formed with at least one internal longitudinal rib (34) along each
side rail. A portion of the top surface of the surfboard (42) is covered with a layer of unbroken loop nylon material overlying a
layer of closed cell foam material (44) to form a resilient, non-abrasive, slip-resistant, water-repellent mat. A foot piece (50) hav-
ing a sole portion of unbroken loop nylon material (56) is removably attachable to the mat by a double-sided patch (62) of fibrous
hook material.
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FREE STYLE SURFBOARD WITH REMOVABLE FOOT PIECES
Background of the Invention

This invention relates to the field of surfboards.
More specifically, it relates to a surfboard having

5 improved strength-to-weight characteristics, and that
includes removable foot retaining accessories that
provide improved adhesion between the board and the
user's feet.

The sport of surfing has undergone a number of

10changes over the years, with resulting changes in the
style and construction of the surfboards themselves.
For example, surfboards were originally constructed of
wood, and had an overall length of about 8 feet
(2.44m). These "long boards" eventually gave way to

15 "short boards", that provided improved maneuverability
and easier transportability, as compared to long
boards. The short boards, about 6 feet (1.83m) in
length, and formed of a fiberglass shell with a plastic
foam core, have allowed surfers to perform ever more

20 complex stunts, and have largely (although not
completely) supplanted long boards.

As a general rule, the lighter the board, the more
maneuverable it is. Nevertheless, the trade-off for
reduced weight is generally reduced strength. Thus,

25 with current materials, there are limits as to how thin
(and thus how light) the boards can be. To keep the
strength-to-weight characteristics of the short boards
to acceptable levels, they are generally manufactured
with a longitudinal stiffening member, or "stringer",

30 down the center. The stringer, usually formed of a
hard wood, provides the needed strength, but it also
adds complexity and cost to the manufacturing process.
Furthermore, the need for a stringer makes injection
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molding of the shell impractical. The core must first
be formed with the stringer, and then the shell must be
fabricated around the core, a laborious, expensive, and
time-consuming process.

Even with shorter lengths and lighter weights,
there are limits to the maneuverability of surfboards,
due to the tendency, in certain stunts, for the user's
feet to lose their grip on the board. One proposed
solution to this problem, suggested in U.S. Patent No.
4,285,082 to Cox and U.S. Patent No. 4,645,466 to
Ellis, is to provide a foot piece (such as a boot or
slipper) and a portion of the board's surface with
interlocking fibrous hook-and-loop fasteners, of the
type marketed under the trademark VELCRO. These
proposed solutions, however, are themselves subject to
certain disadvantages.

For example, the fibrous hook-and-loop material
absorbs and retains water. This can lead to eventual
deterioration of the material. Furthermore, the hook-
and-loop material provides a rough surface on the
board, leading to irritation of the surfer's skin when
he or she lies prone on the board to paddle it. 1In
addition, the hook-and-loop material in these prior art
devices is permanently attached to the board's surface,
thereby making barefoot surfing quite uncomfortable,
due to the chafing of the material against the skin.

It is also noted that the hook-and-loop material in the
Ellis apparatus is specially designed to restrain
horizontal movement only, and does not restrain
vertical movement.

Thus, there is an unmet need in the surfboard art
for a light-weight, highly maneuverable board that has
good strength-to-weight characteristics, without the
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need for a stringer. There is also an unmet need for a
surfboard construction that allows for greater adhesion
between the surfer's foot and the board's surface, but
which can withstand repeated and prolonged exposure to

5 salt water, and which allows skin contact with the
board without irritation or undue discomfort.

Summary of the Invention
The present invention is a surfboard that is novel
in at least two broad aspects. 1In the first aspect,

10 the invention is a surfboard having sides or "rails"
that include a plurality of integral, longitudinal ribs
or corrugations, thereby providing sufficient
structural rigidity and strength to eliminate the need
for a stringer, while allowing the board to be thin and

15 light in weight. Moreover, by eliminating the
stringer, the board can be made with an injection-
molded shell, that is subsequently filled with foam to
provide the core, thereby significantly lowering the
cost of manufacture.

20 In the second aspect, the invention is a surfboard
having a portion of its upper surface covered with a
layer of unbroken loop nylon overlying a layer of
closed cell foam material, thereby forming a resilient,
non-skid, water-repellent mat. The mat by itself

25 provides improved traction or adhesion for the surfer,
while providing a smooth-textured, resilient surface
that will not abrade the skin. Optimally, the board is
used with a special foot piece in the form of a
stretchable nylon sock, having a sole formed of the

30 same unbroken loop nylon material. It is a
characteristic of the unbroken loop nylon that it
removably adheres to the fibrous hook portions of
typical hook-and-loop fasteners, much as the loop
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portion of conventional hook-and-loop material does.
Taking advantage of this characteristic, a double-sided
patch of the fibrous hook portion of conventional hook-
and-loop material is applied to the sole of the foot
piece, with one "hook" surface removably adhering to
the unbroken loop nylon sole of the foot piece, and the
opposite "hook" surface removably adhering to the
unbroken loop nylon surface of the mat. Optimally, the
double-sided patch has a larger surface area of fibrous
hook material on the surface applied to the sole of the
foot piece, so that the patch adheres more strongly to
the foot piece than to the board. ‘

The above-described use of a foot piece that is
removably attached to the surface of the board by means
of the removable adhesion between the fibrous hook
material patch and the unbroken loop material of the
mat provides a high degree of adhesion between the
surfer's foot and the board, thereby resisting
relatively strong forces normal to the plane of the
board's surface. The result is that the board remains
adhered to the foot during complex maneuvers that would
otherwise cause the foot to separate from the board.

Moreover, the patch remains on the foot piece
after separation from the board (for example, when the
surfer intentionally lifts the foot off the board),
thereby both allowing the surfer readily to change
positions on the board, and minimizing the risk of loss
of the patch. Furthermore, the patch can be easily
changed, both to replace a worn patch, and to change to
patches of different sizes and shapes, thereby changing
the degree of adhesion between the foot piece and the
board, to accommodate the varying styles and skill

levels of surfing.
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One result of the above-described structure is
that the board can be used for highly complex
maneuvers, of a type that would be difficult, if not
impossible, with conventional boards. Such maneuvers

‘ 5 may be termed "free style" surfing.

In summary, the combination of features described
above yields a surfboard that is light, strong, and
highly maneuverable, and that is also simple and
economical to manufacture. 1In addition, the mat of

10 unbroken loop nylon, combined with the foot piece and
the patch of double-sided fibrous hook material,
provides a high degree of foot-to-board adhesion, while
also eliminating or minimizing the problems of skin
abrasion and deterioration due to exposure to salt

15 water.

These and other advantages of the present
invention will be more fully appreciated from the
detailed description that follows. 4

Brief Description of the Drawings

20 Figure 1 is a top plan view of a surfboard in
accordance with a preferred embodiment of the
invention;

Figure 2 is a bottom plan view of the surfboard of
Figure 1;

25 Figure 3 is a side elevational view of the
surfboard of Figure 1;

Figure 4 is a cross-sectional view taken along
line 4 - 4 of Figure 1;

Figure 5 is a detailed view of the portion

30 enclosed within the broken outline 5 of Figure 4;

Figure 6 is a cross-sectional view taken along
line 6 - 6 of Figure 1;

Figure 7 is a cross-sectional view, similar to
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that of Figure 6, showing an alternative construction
for the surfboard;

Figure 8 is a side elevational view of the
removably attachable foot piece used with the surfboard
of Figure 1, showing, in cross-section, the attachment
of the foot piece to the board;

Figure 9 is a perspective view of the attachment
patch used to attach the foot piece to the surfboard;

Figure 10 is a bottom plan view of the foot piece
shown in Figure 8; and

Figure 11 is a detailed view of the portion
enclosed within the broken outline 11 in Figure 8.

Detailed Description of the Preferred Embodiment

Referring now to the drawings, Figures 1, 2, and 3
show a surfboard 10, constructed in accordance with a
preferred embodiment of the present invention. The
board 10 has a top surface 12, a bottom surface 14, a
front or bow 16, and a rear or stern 18. The top
surface 12 and the bottom surface 14 are joined along a
pair of side rails 20. The bow 16 is preferably
pointed as shown, and curved slightly upward out of the
plane of the top surface 12. The stern 18 is
preferably formed with an angular indentation as shown.
Extending downward from the bottom surface 14 near the
stern 18 are several stabilizer fins or keels 22. Four
keels 22 are shown, two adjacent each of the rails 20,
but this number may be varied.

The surfboard 10 may be constructed in accordance
with either of two fabrication techniques, illustrated
in Figures 6 and 7, respectively. In the Figure 6
embodiment, the board 10 comprises a core 24 of a
buoyant foam material, such as rigid polyurethane foam.
Applied over the foam core 24 is a rigid outer shell 26
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of fiberglass, or a similar polyester resin. The shell
26 defines the top surface 12, the bottom surface 14,
and the rails 20. In accordance with the present
invention, the shell 26 is fabricated so that the rails
20 are formed with at least one longitudinal
corrugation or rib 28, and preferably a plurality of
such longitudinal ribs 28, as shown. Each of the ribs
28, formed in the exterior surface of the shell,
extends along a substantial portion of the length of
the side rail. The ribs 28 provide a substantial
amount of structural rigidity to the board, such that
the central longitudinal stiffening member or
"stringer" of prior art boards may be eliminated.
Nevertheless, if additional strength and rigidity is
desired, a hard wood stringer 29 may be provided, as
shown in Figures 1 and 2, and as described above.
Because the ribs 28 eliminate the need for a
stringer, an alternative fabrication technique,
illustrated in Figure 7, may be used. 1In this
alternative fabrication method, a shell 30 is first
injection-molded from a suitable rigid polymeric
plastic, and then filled (through a temporary fill
aperture, not shown) with a polymeric foam, such as
polyurethane, to form a core 32, the fill aperture then
being sealed. With this method of construction, the
shell 30 is provided with at least one longitudinal rib
34 on its interior surface, and preferably a plurality
of such internal ribs 34, as shown. Each of the
internal ribs 34 extends along a substantial portion of
the length of the side rail on the lateral edges of the
core 32. Viewed another way, in this second
embodiment, the board has a pair of longitudinal rails
36 (only one of which is shown in Figure 7), which are
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internally corrugated to provide the structural
strength and rigidity. Alternatively, a shell can be
injection-molded so as to have external ribs or
corrugations, as does the previously-described Figure 6
embodiment. '

Referring now to figures 1, 4, and 5, the top
surface 12 of the board 10 is provided a front mat 38
and a rear mat 40. Each of the mats 38 and 40
comprises a surface layer 42 of unbroken loop nylon
material, permanently bonded to a backing layer 44 of
resilient, closed cell neoprene foam. Uncut sheets of
unbroken loop nylon bonded to neoprene foam are
available from Rubatex Cofp., of Bedford, VA, under the
trademark "UBL 208". Such sheets are cut to the
required sizes and shapes of the mats 38 and 40, and
are then adhesively attached to the top surface 12 of
thé board 10 by a pressure-sensitive adhesive tape 46,
such as "Scotch" Brand No. 950 tape, marketed by the 3M
Corp, of Minneapolis, MN.

The mats 38 and 40 form resilient, high traction
areas on the board that provide relatively soft,
smooth, slip-resistant surfaces. Thus, a surfer's feet
are provided with a better grip on the board, without
risk of abrasion to the skin when paddling. Moreover,
the material of the mats is water-repellent, and thus
does not significantly deteriorate due to prolonged
exposure to salt water.

While two mats are shown in the preferred
embodiment, it is understood that one mat, or perhaps
three, can be used, of varying shapes and sizes to suit
the needs of the individual surfer.

The board 10 is optimally used with a pair of foot
retention accessories 50, one of which is shown in
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Figures 8-11. The foot retention accessory 50
comprises a sock-like foot piece 52, having an upper
portion 54 formed primarily of an elastomeric,
rubberized nylon, of the type marketed under the
trademark "Spandex". The upper portion 54 is sewn to a
sole portion 56 formed of the same unbroken loop nylon
material as surface layer 42 of the mats 38 and 40.

The foot piece 52 has an elastic ankle band 58, and
preferably has a separate toe compartment 60 for the
big toe.

The foot piece is removably attachable to either
of the mats 38 and 40 by means of an attachment patch
62. The attachment patcﬁ comprises a sole strip 64 and
a mat strip 66, both formed of fibrous hook material,
such as the hook portions of conventional hook-and-loop
fasteners. The longer sole strip 64 and the shorter
mat strip 66 are adhesively attached to one another in
back-to-back fashion, so that the fibrous hook surfaces
are exposed. The hook surfaces removably adhere to the
unbroken loop nylon material on the mats 38 and 40, and
on the sole portion 56 of the foot piece 52, so that
the sole strip 64 can be removably attached to the sole
portion 56, and the mat strip 66 can be removably
attached to either of the mats 38 and 40, as shown in
Figures 8 and 11.

Preferably, the sole strip 64 has a greater hook
surface area than the mat strip 66, so that there is a
stronger adhesion between the patch 62 and the foot
piece 52, than there is between the patch 62 and the
mat 38 or 40. The patch 62 will thus remain attached
to the foot piece 52 upon separation of the foot piece
52 from the mat, allowing the surfer to change foot
position by simply lifting and replanting his or her
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foot, without the need separately to remove and
reattach the patch 62. By minimizing the degree to
which the patch 62 needs to be handled, this
arrangement also minimizes the risk of losing the
patch.

The patch 62 can be readily changed for
replacement when worn, and the size and shape of the
patch 62 can be varied to accommodate the needs and
desires of the individual surfer. Some surfers, for
example, may wish to have a larger surface area for the
patch, to provide a greater degree of adhesion between
the foot piece and the board, while others may wish a
smaller surface area, and thus less adhesion. 1In any
event, the patch provides sufficient adhesion between
the foot piece and the board to resist relatively
strong lifting forces that are normal to the board's
surface. The adhesion between the foot piece and the
mat also resists lateral forces (i.e., those parallel
to the plane of the board's top surface), thereby
reducing slippage to a minimum. The result is that the
board remains adhered to the foot during complex
maneuvers, that would otherwise cause the foot and the
board to become separated.

From the foregoing description, it can be seen

25 that the present invention offers several advantages

over prior art surfboards. Specifically, the
corrugated or ribbed rail construction offers suitable
structural strength without the need for a stringer,
and without the need for added weight, thereby allowing

30 for simpler, more economical methods of manufacture.

The unbroken loop nylon/neoprene foam mats offer a non-
slip surface that does not need waxing, and that is

non-abrasive and resistant to the deteriorating effects
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of salt water. The removable foot retention
accessories, combined with the mats, provide superior
foot-to-board adhesion with the flexibility to vary the
degree of adhesion to suit the needs of individual
surfers.  Sufficient adhesion is provided, in fact, to
allow highly complex maneuvers to be performed by a
skillful surfer, giving rise to the development of a
new style of surfing, which may be termed "free style"
surfing.

While a preferred embodiment of the invention has
been described above, several variations and
modifications may suggest themselves to those skilled
in the pertinent arts. For example, as previously
mentioned, the shape, size, and number of mats may be
varied, as may be the shape and size of the fibrous
hook patches. Also, while a foot piece having a
separate toe compartment is preferred, a foot piece
without such a separate compartment may be used.
Furthermore, while the materials described above have
been found suitable for the invention, alternative
materials may be acceptable substitutes. These and
other variations and modifications that may suggest
themselves should be considered within the spirit and
scope of the present invention, as defined in the
claims that follow.
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WHAT IS CLAIMED 1IS:

1. A surfboard, of the type including an
internal core of rigid, buoyant foam material contained
within a rigid external shell having a top surface and

5 a bottom surface joined along a pair of longitudinal
side rails on either side of the shell, wherein the
improvement comprises:

a longitudinal rib extending along a
substantial portion of the length of each of the

10 side rails.

2. The surfboard of Claim 1, wherein shell has
an interior surface and an exterior surface, and
wherein the rib is formed on the exterior surface of
the shell.

15 3. The surfboard of Claim 1, wherein the shell
has an interior surface and an exterior surface, and
wherein the rib is formed on the interior surface of
the shell. _

4. The surfboard of Claim 1, wherein the core is

20 a single, unitary piece of polymeric foam material.

5. The surfboard of Claim 4, wherein the shell
is formed of an injection-molded polymeric plastic.

6. The surfboard of Claim 1, wherein the
improvement further comprises:

25 resilient, substantially non-abrasive,
substantially water-repellent, traction means on
the top surface, for providing a slip-resistant
surface for the person's feet.

7. The surfboard of Claim 6, wherein the

30 traction means comprises a mat attached to and covering
a portion of the top surface of the surfboard.

8. The surfboard of Claim 7, wherein the mat

comprises:
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a first layer of resilient foam material,
having an outer surface and an inner surface;

a second layer of unbroken loop nylon
material bonded to the outer surface of the first
layer; and

means for adhesively attaching the inner
surface of the first layer to the top surface of
the surfboard.

9. A surfboard, of the type having a top surface

10 on which a person's feet are placed, the top surface

being joined to a bottom surface along a pair of

longitudinal side rails extending from a bow to a

stern, wherein the improvement comprises:

15

resilient, substantially non-abrasive,
substantially water-repellent, traction means on
the top surface, for providing a slip-resistant
surface for the person's feet.
10. The surfboard of Claim 9, wherein the

traction means comprises a mat attached to and covering

20 a portion of the top surface of the surfboard.

11. The surfboard of Claim 10, wherein the mat

comprises:

25

30

a first layer of resilient foam material,
having an outer surface and an inner surface;

a second layer of unbroken loop nylon
material bonded to the outer surface of the first
layer; and

means for adhesively attaching the inner
surface of the first layer to the top surface of
the surfboard.

12. Surfing apparatus, comprising:
a surfboard having a top surface;
resilient, slip-resistant, substantially non-
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abrasive traction means, attached to the top
surface of the surfboard;

a foot piece formed and configured to fit
onto a person's foot; and

attachment means for (a) removably attaching
the foot piece to the traction means, and (b)
resisting lateral and vertical forces between the
foot piece and the traction means, thereby
providing sufficient adhesion between the foot
piece and the traction means to resist inadvertent
separation of the foot piece from the traction
means.
13. The surfing apparatus of Claim 12, wherein

the traction means comprises a mat attached to and

15 covering a portion of the top surface of the surfboard.

14. The surfing apparatus of Claim 13, wherein

the mat comprises:

20

25

a first layer of resilient foam material,
having an outer surface and an inner surface;

a second layer of unbroken loop nylon
material bonded to the outer surface of the first
layer; and

means for adhesively attaching the inner
surface of the first layer to the top surface of
the surfboard.

15. The surfing apparatus of Claim 12, wherein

the foot piece includes a sole portion, and wherein the

attachment means comprises a patch having a first

surface removably attachable to the sole portion, and a

30 second surface removably attachable to the traction

means.

16. The surfing apparatus of Claim 14, wherein

the foot piece includes a sole portion of unbroken loop
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nylon material,
comprises:

PCT/US93/11063

and wherein the attachment means

a first portion of fibrous hook fastening

material that removably adheres to the sole

portion; and

a second portion of fibrous hook fastening

material, attached to the first portion, that
removably adheres to the second layer of the mat.

17.
the surface area of the first portion is

The surfing apparatus of Claim

the surface area of the second portion.

18. The surfing apparatus of Claim

16, wherein
greater than

12, wherein

the surfboard includes a bottom surface joining the top

surface along a pair of longitudinal side rails, and

wherein each of the side rails is formed with a

longitudinal rib extending along a substantial portion

of the length thereof.
19.
the surfboard comprises an internal core

The surfing apparatus of Claim

buoyant foam material contained within a
shell, wherein the shell has an interior
exterior surface, and wherein the rib is
the interior surface of the shell.

20.
the surfboard comprises an internal core

The surfing apparatus of Claim

buoyant foam material contained within a
shell, wherein the shell has an interior
exterior surface, and wherein the rib is
the exterior surface of the shell.

21.

the surfboard comprises an internal core

The surfing apparatus of Claim

18, wherein

of rigid,
rigid external
surface and an
formed along

18, wherein

of rigid,
rigid external
surface and an
formed along

18, wherein
formed of a

unitary piece of rigid, buoyant, polymeric foam

material contained within a rigid external shell formed



WO 94/11242 PCT/US93/11063

10

15

20

25

30

16

of an injection-molded polymeric plastic.
22. A method of manufacturing a surfboard,
comprising the steps of:

(1) injection-molding a rigid outer shell of
polymeric plastic; and

(2) then filling the interior of the shell
with a polymeric foam material.

23. The method of Claim 22, wherein the foam
material is polyurethane.

24. The method of Claim 22, wherein the shell has
a substantially flat top surface, and wherein the
method further comprises the steps of:

(3) forming a resilient mat having a slip-
resistant, substantially non-abrasive, substantially
water-repellent surface; and

(4) adhesively attaching the mat to the top
surface of the shell.

25. The method of Claim 24, wherein the mat
comprises:

a first layer of resilient foam material,
having an outer surface and an inner surface;

a second layer of unbroken loop nylon
material bonded to the outer surface of the first
layer; and

means for adhesively attaching the inner
surface of the first layer to the top surface of
the shell.
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AMENDED CLAIMS
[received by the International Bureau on 09 May 1994 (09.05.94);
original claims 1-3,12 and 18-20 amended; other claims unchanged (5 pages)]

1. (Amended) A surfboard, of the type including an
internal core of rigid, buoyant foam material contained
within an integral rigid external shell having a top
surface and a bottom surface joined along a pair of
longitudinal side rails on either side of the shell,
wherein the improvement comprises:

a longitudinal rib integral with and
extending along a substantial portion of the length of
each of the side rails.

2. (Amended) The surfboard of Claim 1, wherein
shell has an interior surface and an exterior surface,
and wherein the rib is formed as an integral
corrugation on the exterior surface of the shell.

3. (Amended) The surfboard of Claim 1, wherein the
shell has an interior surface and an exterior surface,
and wherein the rib is formed as an integral
corrugation on the interior surface of the shell.

4. The surfboard of Claim 1, wherein the core is
a single, unitary piece of polymeric foam material.

5. The surfboard of Claim 4, wherein the shell
is formed of an injection-molded polymeric plastic.

6. The surfboard of Claim 1, wherein the
improvement further comprises:

resilient, substantially non-abrasive,
substantially water-repellent, traction means on the
top surface, for providing a slip-resistant surface for
the person's feet.

7. The surfboard of Claim 6, wherein the traction means
comprises a mat attached to and covering a portion of the top
surface of the surfboard.

8. The surfboard of Claim 7, wherein the mat

AMENDED SHEET (ARTICLE 19)
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comprises:

a first layer of resilient foam material,
having an outer surface and an inner surface;

a second layer of unbroken loop nylon
material bonded to the outer surface of the first
layer; and

means for adhesively attaching the inner
surface of the first layer to the top surface of the
surfboard.

9. A surfboard, of the type having a top surface
on which a person's feet are placed, the top surface
being joined to a bottom surface along a pair of
longitudinal side rails extending from a bow to a
stern, wherein the improvement comprises:

resilient, substantially non-abrasive,
substantially water-repellent, traction means on the
top surface, for providing a slip-resistant surface for
the person's feet.

10. The surfboard of Claim 9, wherein the
traction means comprises a mat attached to and covering
a portion of the top surface of the surfboard.

11. The surfboard of Claim 10, wherein the mat
comprises:

a first layer of resilient foam material,
having an outer surface and an inner surface;

a second layer of unbroken loop nylon
material bonded to the outer surface of the first
layer; and

means for adhesively attaching the inner
surface of the first layer to the top surface of the
surfboard.

12. (Amended) Surfing apparatus, comprising:

a surfboard having a top surface;
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resilient, slip-resistanﬁ, substantially non-
abrasive, substantially water-repellent traction means,
attached to the top surface of the surfboard;

a foot piece formed and configured to fit
onto a person's foot; and

attachment means for (a) removably attaching
the foot piece to the traction means, and (b) resisting
lateral and vertical forces between the foot piece and
the traction means, thereby providing sufficient
adhesion between the foot piece and the traction means
to resist inadvertent separation of the foot piece from
the traction means. ‘

13. The surfing apparatus of Claim 12, wherein
the traction means comprises a mat attached to and
covering a portion of the top surface of the surfboard.

14. The surfing apparatus of Claim 13, wherein
the mat comprises:

a first layer of resilient foam material,
having an outer surface and an inner surface;

a second layer of unbroken loop nylon
material bonded to the outer surface of the first
layer; and

means for adhesively attaching the inner
surface of the first layer to the top surface of the
surfboard.

15. The surfing apparatus of Claim 12, wherein
the foot piece includes a sole portion, and wherein the
attachment means comprises a patch having a first
surface removably attachable to the sole portion, and a
second surface removably attachable to the traction
means. '

16. The surfing apparatus of Claim 14, wherein
the foot piece includes a sole portion of unbroken loop
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nylon matérial, and wherein the attachment means
comprises:

a first portion of fibrous hook fastening
material that removably adheres to the sole portion;
and

a second portion of fibrous hook fastening
material, attached to the first portion, that removably
adheres to the second layer of the mat.

17. The surfing apparatus of Claim 16, wherein
the surface area of the first portion is greater than
the surface area of the second portion.

18. (Amended) The surfing apparatus of Claim 12,
wherein the surfboard includes an integral, rigid,
external shell having a bottom surface joining the top
surface along a pair of longitudinal side rails, and
wherein each of the side rails includes an integral
longitudinal rib extending along a substantial portion
of the length thereof.

19. (Amended) The surfing apparatus of Claim 18,
wherein the surfboard comprises an internal core of
rigid, buoyant foam material contained within the rigid
external shell, wherein the shell has an interior
surface and an exterior surface, and wherein the rib is
formed as an integral corrugation along the interior
surface of the shell.

20. (Amended) The surfing apparatus of Claim 18,
wherein the surfboard comprises an internal core of
rigid, buoyant foam material contained within the rigid
external shell, wherein the shell has an interior
surface and an exterior surface, and wherein the rib is
formed as an integral corrugation along the exterior
surface of the shell.

21. The surfing apparatus of Claim 18, wherein

AMENDED SHEET (ARTICLE 19)
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the surfboard comprises an internal core formed of a
unitary piece of rigid, buoyant, polymeric foam
material contained within a rigid external shell formed
of an injection-molded polymeric plastic.

22. A method of manufacturing a surfboard,
comprising the steps of:

(1) injéction—molding a rigid outer shell of
polymeric plastic; and

(2) then filling the interior of the shell
with a polymeric foam material.

23. The method of Claim 22, wherein the foam
material is polyurethane.

24. The method of Claim 22, wherein the shell has
a substantially flat top surface, and wherein the
method further comprises the steps of:

(3) forming a resilient mat having a slip-
resistant, substantially non-abrasive, substantially
water-repellent surface; and

(4) adhesively attaching the mat to the top
surface of the shell.

25. The method of Claim 24, wherein the mat
comprises: ,

a first layer of resilient foam material,
having an outer surface and an inner surface;

a second layer of unbroken loop nylon
material bonded to the outer surface of the first
layer; and

means for adhesively attaching the inner
surface of the first layer to the top surface of the
shell.

AMENDED SHEET (ARTICLE 19)



WO 94/11242 PCT/US93/11063

/2

. FIG.4 T

— 27

e

.
TN
~° = -\
. NN\ N L - AN WO\ N
<3 NENY NONG RO
‘ ~ WS . - > -

N B
" )
) ~ AR N

raw .o e v - - :
VAVAY VAN VA &5AY 4 V AV 4 V AV Va4 L 4 V S A LA LA A ATA AvAe Awid)

%

4

I S 7 o L L Lo L LB S X XN

RETRRAERNANY

m/////////
QRN

A\

SUBSTITUTE SHEET



WO 94/11242 PCT/US93/11063

FIG. IO

SUBSTITUTE SHEET



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US93/11063

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(S) :B63B 35/79
US CL :441-74

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed

U.S. : Please See Extra Sheet.

by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

none

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

none
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US, A, 4,964,825 (Paccoret) 23 October 1990 1-3
See Col. 4, lines 40-63
X US, A, 4,285,082 (Cox) 25 August 1981 9,10, 12, 13
See Col. 2, lines 60-65
X US, A, 4,457,729 (Peerlkamp) 03 July 1984 22, 23
See Col. 3, lines 9-15
Y US, A, 4,913,077 (Bectarte) 03 April 1990 1,4, 5
See Col. 2, lines 18-26
Y US, A, 5,167,552 (Johnson) 01 December 1992 1, 4,5
See Col. 3, lines 20-40
Y US, A, 5,145,430 (Keys) 08 September 1992 11-14
See Col. 5, lines 25-32
Further documents are listed in the continuation of Box C. D See patent family annex.
b Sp gories of cited d T later d blished after the i | filing date or priority
ae . e . date and notmccnﬂnctwnhthenpphcauonbutcﬂed to understand the
A d defining the g I state of the art which is not considered principle or theory underlying the invention
to be part of particular relevance
"E' carlier document publshed on or afer the internatonal iling dte < domement of partieular relevance; the claimed fnvention canor be
"L document which may Ihrovw doubts on pnonty claim(s) or which is when the document is taken alone
cited to establish the ion date of or other v d ¢ of particular . the claimed i cannot be
special reason (s Wlﬁed) considered to involve an inventive siep when the document is
0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such d such bi
means being obvious to a person skilled in the ant
°p* document published prior to the intemational filing date but later than =g~ document member of the same patent family

the priority date claimed

Date of the actual completion of the international search

09 MARCH 1994

Date of mailing of the international search report

MAR 2§ 1934

Name and mailing address of the ISA/US
Commissioner of Patents and Trademarks
Box PCT
Washington, D.C. 20231

Facsimile No.  (703) 305-3230

Authorized officer

NeLemHlomd/

(703) 308-1113

R. Oberleitner
Telephone No.

Form PCT/ISA/210 (second sheet)(July 1992)%




INTERNATIONAL SEARCH REPORT

International application No.

PCT/US93/11063
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* |  Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US, A, 4,617,214 (Billarant) 14 October 1986 15-17
See Col. 1, lines 64-65
Y US, A, 5,200,245 (Brodrick, Jr) 06 April 1993 none
Y US, A, 4,897,063 (Scheurer) 30 ‘Januéry 1990 none

Form PCT/ISA/210 (continuation of second sheet)(July 1992)*




INTERNATIONAL SEARCH REPORT International application No.
PCT/US93/11063

B. FIELDS SEARCHED
Minimum documentation searched
Classification System: U.S.

441-74, 65, 67, 79, 129; 114-83, 65A, 343, 359, 361, 364; 24-306, 369, 370; 428-98, 99, 100; 264-46.4, 45.1, 45.4,
45.5, 46.5, 46.6, 46.8

Form PCT/ISA/210 (extra sheet)(July 1992)«



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

