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520 S.W. YAMHILL STREET A Sports board with an expanded foam core that has a 
SUTE 200 density adapted So the core will receive a Solid sheet Skin 
PORTLAND, OR 97204 (US) laminated directly thereto without an adhesive layer. The 

Sports board includes a bottom Solid sheet Skin laminated 
(21) Appl. No.: 10/096,359 directly to a bottom Surface of the expanded foam core, and 

a foam top skin laminated to a top Surface and heeled to Side 
(22) Filed: Mar. 11, 2002 Surfaces of the expanded foam core. 
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DUAL DENSITY FOAM CORE SPORTS BOARD 

RELATED APPLICATION 

0001. The present application claims priority to co-pend 
ing U.S. Provisional Patent Application Serial No. 60/274, 
735, filed on Mar. 9, 2001, and entitled “FOAMSLEDDING 
DEVICE,” and the complete disclosure is hereby incorpo 
rated by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates generally to sports 
boards. More specifically, the invention relates to Sports 
boards having two densities of foam core. 

BACKGROUND OF THE INVENTION 

0.003 Sports boards are popular for a variety of recre 
ational activities, Such as Snow Sledding, body boarding, 
surfing, etc. Wham-O, Inc.'s BOOGIE BOARD(R) body 
boards have been used for years by children and adults for 
Sport in ocean Surf and to cool off, in an entertaining way, on 
warm Summer days. Similarly, Wham-O, Inc.’s SNOW 
BOOGIE(E) sleds have been used for recreation on winter 
days. Typical Sports boards use an expanded foam core, a 
foam skin laminated to the top and Side Surfaces, and a Solid 
skin having a thin foam backing laminated along the bottom 
Surface. An example of a typical Sports board is shown in 
U.S. Pat. No. 4,850,913 to Szabad. The sports board in 
Szabad includes a polyethylene film laminated to a polyeth 
ylene foam sheet to form a composite film/sheet laminate 
that is then laminated onto a polyethylene core. The lami 
nated Solid skin improves durability and reduces drag as the 
Sports board slides along the Snow or through the water. One 
problem with laminating a solid skin to the bottom of the 
Sports board is that for proper adhesion between the Solid 
skin and the core a thin foam-backing layer must be lami 
nated to the Solid skin prior to laminating the skin to the core 
of the board. Only after the foam-backing layer has been 
applied can the Solid skin be laminated to the bottom Surface 
of the sports board. If a solid skin was laminated directly to 
the core, either the core would blister, or the skin would be 
too rough and lack toughness. 
0004 Another problem with typical sports boards is the 
StiffneSS requirements of the core of the board make it 
uncomfortably firm. Often relatively dense expanded poly 
mer foam must be used as the core to create a Sports board 
with the proper Stiffness. Using a dense expanded foam 
results in an uncomfortably hardboard for a user to kneel or 
lie on. 

0005 Yet another problem encountered in sports boards 
is that with a slick Solid skin laminated to the bottom Surface 
the boards are not easily Steered. A Sports board constructed 
of foam lackS hard Sharp edges that can be used to carve 
turns in the Snow or water. 

0006. It would be desirable to develop a sports board that 
is easy to manufacture, has the needed Stiffness, while 
including a comfortable Surface for riding, and has a struc 
ture that enables greater Steering control. Greater comfort 
may be achieved through the use a multilayer expanded 
foam core, where each layer had a different density. A top 
layer may have a Softer density for comfort, while a lower 
layer may have a higher density providing needed Stiffness. 
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SUMMARY OF THE INVENTION 

0007. A sports board with an expanded foam core that has 
a density adapted So the core will receive a Solid sheet Skin 
laminated directly thereto without an adhesive layer. The 
Sports board includes a bottom Solid sheet Skin laminated 
directly to a bottom Surface of the expanded foam core, and 
a foam top skin laminated to a top Surface and heeled to Side 
Surfaces of the expanded foam core. The Sports board may 
also include a dual density foam core. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a top plan view of a sports board 
according to one embodiment of the present invention. 
0009) 
FIG. 1. 

0010 FIG. 3 is a cross-sectional view of the sports board 
of FIG. 1, taken along line 3-3. 
0011 FIG. 4 is the partial sectional view of the sports 
board of FIG. 1, showing a handle attached thereto. 

FIG. 2 is a bottom plan view of the sports board of 

0012 FIG. 5 is the cross-sectional view of a runner of the 
sports board of FIG. 1, taken along line 5-5, showing the 
assembly of a Snap rivet with the runner. 
0013 FIG. 6 is a schematic view of a foam core lami 
nation process for making a Sports board. 
0014 FIG. 7 is a sports board foam core blank having 
two different foam densities. 

0.015 FIG. 8 is a schematic view of a solid sheet lami 
nating process for making a Sports board. 
0016 FIG. 9 is a plan view of a sports board shape to cut 
out of a laminated Sports board blank. 
0017 FIG. 10 is a cross-sectional view of a sports board, 
illustrating the heeling of a top foam Skin onto the Sports 
board. 

0018 DETAILED DESCRIPTION AND BEST MODE 
OF THE INVENTION 

0019. A sports board according to one embodiment of the 
present invention is shown in FIGS. 1 and 2, generally 
indicated at 10. Sports board 10 may be a body board, a sled, 
or Similar recreation board for sliding along water or Snow. 
Sports board 10 includes a body 12 having handles 14 and 
runners 16 connected thereto. 

0020 Body 12 includes a top surface 18, shown in FIG. 
1, and a bottom surface 20, shown in FIG. 2. The top surface 
of the sports board includes handles 14 mounted thereto. The 
bottom surface of the sports board includes runners 16 
mounted thereto. Handles 14 may be configured for a perSon 
to grip when using the Sports board. Children, for example, 
may use Sports board 10 for sliding on Snow by gripping 
handles 14 with their hands and lying prone on top Surface 
18 of body 12. Runners 16 may be configured to aid in 
Steering the Sports board while Sledding. Children, for 
example, may steer sports board 10, while sliding down hill 
on Snow, by Shifting their weight from Side to Side causing 
the runners to dig into the Snow and carve a turn. 
0021. As shown in FIGS. 1 and 2, sports board 10 
includes four handles 14 and four runners 16. It should be 
understood that other handle configurations and runner 
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configurations may be used with the present invention. 
Further, it should be understood that in Some applications, 
Such as a Sports board for Surfing, runners 16 may take the 
form of fins configured to aid in Steering the Sports board 
gliding through the water. The position of runners 16 may be 
moved according to the activities for which the Sports board 
is designed. 
0022 Handles 14 are secured to body 12 using Snap 
rivets 22 and Strap 24. Each Strap 24 is threaded through 
each handle 14 and Snap rivet 22 is inserted through an 
aperture (not shown) in Strap 24 Securing the Strap to body 
12 of board 10, as will be further explained below with 
reference to FIG. 4. It should be noted that handles 14 may 
be positioned on body 12 in other locations and that there 
may be any number of handles 14. 
0023 Across-section of sports board 10, taken along line 
3-3 of FIG. 1, is shown in FIG. 3. Body 12 of sports board 
10 includes a first core section 26, a second core section 28, 
a solid sheet bottom skin 30, and a foam sheet top skin 32. 
First core section 26 has a first density p". Similarly, second 
core section 28 has a second density p". First density p' is 
less that second density p". First density p, may be in the 
range of around 1.0 pounds per cubic foot (PCF) to 1.5 PCF, 
and preferably first density p' may be around 1.2 PCF. 
Second density p" may be in the range of around 1.7 PCF to 
3.0 PCF, and more preferably second density p" may be 
around 2.2 PCF. By having a density of 2.2 PCF, core section 
28 may be optimized for bonding to skin 30. 
0024 Solid bottom skin 30 may be a solid polymer sheet 
having a low coefficient of friction to enhance the perfor 
mance of the sports board. Solid bottom skin 30 may be in 
the range of 6 to 25 mils thick, and more preferably around 
15 mils thick. Solid bottom skin 30 may be made of extruded 
polyethylene or other polyolefins. The thickness of skin 30 
may be Selected to optimize bonding to Second core Section 
28 and durability of sports board 10. 
0.025 Foam sheet top skin 32 may be a high-density 
polymer foam sheet having a relatively thin thickness. Skin 
32 may have a density in the range of about 4 to 10 PCF, 
preferably 6 PCF, and a thickness in the range of about 0.100 
to 0.150 inches, preferably 0.125 inches. Skin 32 may be 
textured and have a tackiness to prevent a rider from Slipping 
off of sports board 10 while riding. 
0026. In FIGS. 4 and 5, the coupling of handle 14 and 
runner 16 through body 12 is shown. Strap 24 is threaded 
through handle 14 and secured to body 12 by Snap rivet 22. 
Strap 24 may be any suitable flexible material such as nylon 
webbing. Strap 24 includes apertures (not shown) in each 
end sized to enable the Snap rivet 22 to pass through the end 
of the Strap. Snap rivet 22 may be adapted to couple with a 
Snap post 34 that extends upward from runner 16. Snap post 
34 includes Snap slots 36 that are configured to engage Snap 
rivet 22 and retain the rivet after it has been inserted into the 
Snap post. As illustrated in FIG. 5, Snap rivet 22 includes 
Snap Segments 38. AS shown, Snap Segments 38 are frusto 
conical shape and are configured to Snap into Successive 
Snap slots 36 until all the Snap Segments are completely 
inserted. As shown in FIG. 4, Snap posts 34 are inserted 
from the bottom of body 12 upwardly through apertures in 
the body. Snap rivets 22 are then inserted from the top of 
body 12 downwardly through the apertures in straps 24 and 
into Snap post 34. AS Snap rivet 22 inserts into Snap post 34, 
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Snap Segments 38 engage Snap slots 36 Securing handle 14 
to runner 16 through the body of sports board 10. 

0027 Runner 16 may be a hard plastic or similar material 
adapted to keep Sports board 10 tracking along in a single 
direction. Runners 16 further enable a rider to cause the 
sports board to turn by shifting the rider's weight on the 
Sports board enhancing the play value of the Sports board. AS 
shown in FIG. 5, runner 16 has a narrow lower end 
configured to keep the Sports board on track in the Snow, 
traveling in the direction pointed by the rider. 

0028. One method of manufacturing sports boards 
according to the present invention is illustrated in FIGS. 
6-10. First, two extruded foam core materials having differ 
ent densities are laminated together and cut into Sports board 
blanks, as shown in FIGS. 6 and 7. Second, bottom skin 30 
is extruded and directly laminated onto the Sports board 
blanks, as shown in FIG. 8. Third, the sports board blanks 
are cut into the shape of Sports boards and a foam top skin 
is laminated onto each cut sports board, as shown in FIG. 9. 
Finally, the foam top skin is heeled around the sides of the 
core completing the Sports board. 

0029. In FIGS. 6 and 7, a roll 40 of foam having density 
p" positioned above a roll 42 of foam having density p". 
Foam rolls 40, 42 may be closed cell polyethylene foam or 
other Suitable expanded polymer closed cell foams having 
the required material properties, Such as density, modulus of 
elasticity, etc. Both foam rolls 40, 42 feed foam past a heater 
44 and into laminating rolls 45 and 47. The foam of roll 40 
having density p" will become the second foam core section 
28 and the foam of roll 42 having the density p' will become 
first foam core section 26. Heater 44 may be any suitable 
heater, for example, a radiant heater, a hot air heater, or an 
infrared heater, etc. Heater 44 produces a heating Zone at a 
temperature of around 700 F. for about a 4 inches long 
Segment between foam rolls 40 and 42 and laminating 
rollers 45 and 47. Traveling through the heating Zone softens 
the two layers of foam to prepare them for laminating 
between laminating rollers 45 and 47. Laminating rollers 45 
and 47 are heated to a temperature of 375 F. to aid in the 
laminating process. After the two foam layerS have been 
laminated together the laminated material passes over a 
cooling table 46 cooling table 46 allows the two laminated 
foam layers to harden again. Finally, once the laminated 
foam layers are Sufficiently cooled and hardened they are cut 
into sports board blanks by cutter 48. Cutter 48 may be a 
flying cutter, or other Similar cutter that may be used in a 
continuous manufacturing process. Sport board blank 50 is 
shown in FIG. 7, and may have dimensions around 1.0 inch 
thick, 94 inches long, and 48 inches wide. It should be 
understood that other dimensions for sports board blank 50 
are contemplated within the Scope of the present invention. 
Once sports board blank 50 has been formed it is ready to 
receive bottom skin 30. 

0030 Conventional techniques for bonding a solid skin 
to a foam core require the use of a Sacrificial layer of thin 
foam to be laminated to the Solid skin before the skin can be 
laminated to a thick foam core. The reason for the use of a 
Sacrificial layer has to do with the heat energy carried by the 
Solid sheet when it is at a bonding temperature and the 
insulating property of thick foam sheets. The Solid sheet 
carries So much heat energy that bonding to a thick highly 
insulating foam causes the heat energy to build up and melt 
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the foam, resulting in distortions in the Surface of the sheet. 
By applying a thin sheet of foam as a Sacrificial or adhesive 
layer to the solid skin the distortion problem is avoided. 
0031. In FIG. 8, the process for extruding bottom skin 30 
and laminating it onto sports board blank 50 is shown. By 
using a higher density foam core and carefully controlling 
the temperature of the Solid skin a direct lamination proceSS 
is possible without the above described distortion problems. 
Bottom skin 30 may be extruded out of extruder 52 and feed 
around tension roller 54 and around laminating roller 56. 
Laminating roller 56 may be temperature controlled to 
ensure that bottom skin 30 reaches the laminating point at a 
temperature of approximately 375 F. Skin 30 may have a 
temperature higher than 375 F. when it exits extruder 52, 
and therefore laminating roller 56 may have to be chilled to 
ensure skin 30 contacts sports board blank 50 at the correct 
temperature. The density p" of the second core section is 
optimized to bond directly with bottom skin 30 without 
distortions. Tension roller 54 may move to collect and 
release slack in extruded skin 30 to maintain an efficient 
laminating process. Sports board blank 50 should be fed into 
the laminating roller 56 with Second core Section facing 
upward to receive skin 30. It should be noted that laminating 
skin 30 to sports board blank 50 may be done prior to cutting 
the blank. For example, extruder 52 and laminating roller 56 
may be used downstream of laminating rollers 45 and 47 
prior to the Step of cutting the composite core material with 
cutter 48 into sports board blank 50. 
0.032 Sports board blank 50 is cut to the size and shape 
of sports board 10 and has foam top skin 32 laminated 
thereto, as shown in FIG. 9. Blank 50 may be cut using a die 
cut process or Similar method of Shaping the blank to the 
desired shape of the sports board. Foam top skin 32 may be 
laminated using conventional laminating techniques directly 
to core section 26 of body 12. 
0033. The last step in the manufacture of body 12 is 
heeling foam top skin 32 to the Sides and edges of body 12, 
as shown in FIG. 10. Heeling may be done by hand 
application of pressure and heat using irons, or a similar 
operation. When the heeling process is complete the handles 
and runners are attached, as discussed above, and the Sports 
board is ready for use. 
0034. It is believed that the disclosure set forth above 
encompasses multiple distinct inventions with independent 
utility. While each of these inventions has been disclosed in 
its preferred form, the Specific embodiments thereof, as 
disclosed and illustrated herein, are not to be considered in 
a limiting Sense as numerous variations are possible. The 
Subject matter of the inventions include all novel and 
non-obvious combinations and Sub-combinations of the 
various elements, features, functions and/or properties dis 
closed herein. Where claims recite “a” or “a first element or 
equivalent thereof, Such claims should be understood to 
include incorporation of one or more Such elements, neither 
requiring, nor excluding two or more Such elements. 
0035) It is believed that the following claims particularly 
point out certain combinations and Sub-combinations that 
are directed to one of the disclosed inventions and are novel 
and non-obvious. Inventions embodied in other combina 
tions and Sub-combinations of features, functions, elements 
and/or properties may be claimed through amendment of 
those claims or presentation of new claims in this or a related 
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application. Such amended or new claims, whether they are 
directed to a different invention or directed to the same 
invention, whether different, broader, narrower or equal in 
Scope to the original claims, are also regarded as included 
within the subject matter of the inventions of the present 
disclosure. 

I claim: 
1. A Sports board comprising: 
an expanded foam core having a density adapted So the 

core will receive a Solid sheet skin laminated directly 
thereto without an adhesive layer; and 

a bottom solid sheet skin laminated directly to a bottom 
Surface of the expanded foam core. 

2. The sports board of claim 1, wherein the expanded 
foam core includes a first Section having a first density and 
a Second Section having a Second density, and wherein the 
Second density is adapted to receive a Solid sheet Skin 
laminated directly thereto without an adhesive layer. 

3. The sports board of claim 2, wherein the second density 
is in the range of 1.7 to 3.0 pounds per cubic foot. 

4. The sports board of claim 2, wherein the second density 
is around 2.2 pounds per cubic foot. 

5. The sports board of claim 1, wherein the bottom solid 
sheet Skin has a thickness in the range of 6-25 mils. 

6. The sports board of claim 1, wherein the bottom solid 
sheet skin has a thickness of about 15 mils. 

7. The sports board of claim 2, wherein the sports board 
further includes a handle attached to a top Surface of the 
board. 

8. The sports board of claim 2, further including a set of 
runners attached to the bottom Surface of the board. 

9. The sports board of claim 2, further including a handle 
attached to the top Surface through the Sports board to a 
runner attached to the bottom Surface of the Sports board. 

10. A dual density foam core Sports board comprising: 
a first core Section having a first density; 
a Second core Section having a Second density laminated 

to the first core Section forming a composite core; 
a bottom skin directly laminated to a Surface of the Second 

core Section forming the bottom of the Sports board; 
and 

a top foam Skin laminated to a Surface of the first core 
Section and healed onto Sides of the composite core. 

11. The sports board of claim 10, wherein the second 
density is in the range of 1.7 to 3.0 pounds per cubic foot. 

12. The sports board of claim 10, wherein the second 
density is around 2.2 pounds per cubic foot. 

13. The sports board of claim 10, wherein the bottom solid 
sheet Skin has a thickness in the range of 6-25 mils. 

14. The sports board of claim 10, wherein the bottom solid 
sheet skin has a thickness of about 15 mils. 

15. The sports board of claim 10, wherein the sports board 
further includes a handle attached to the sports board on the 
top foam skin side of the board. 

16. The sports board of claim 15, wherein the sports board 
further includes a runner attached to the bottom skin side of 
the board. 

17. The sports board of claim 16, wherein the runner and 
the handles are attached to the Sports board by Snap-rivets 
and Snap-posts passing through apertures in the Sports board. 
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18. A Sports board comprising: 
a body having an expanded foam core covered on a 
bottom Surface by a Solid skin and covered on a top and 
on Side Surfaces by a thin foam skin; 

a handle coupled with the body through a flexible strap 
member; and 

a runner coupled with the body, wherein the handle and 
the runner couple together though the body of the 
Sports board by a Snap rivet passing through the flexible 
Strap member and a Snap post receiving the Snap rivet. 

19. The sports board of claim 18, wherein the Snap rivet 
includes Snap Segments configured to engage Snap slots in 
the Snap post, and wherein the engagement of the Snap 
Segments with the Snap slots prevents the Snap rivet from 
being removed from the Snap post. 

20. A method of manufacturing a dual density foam core 
Sports board comprising: 
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providing a first foam sheet of a first density; 

providing a Second foam sheet of a Second density; 

laminating the first foam sheet to the Second foam sheet 
by applying heat and pressure to form a dual density 
laminated sheet; 

cutting the dual density laminated sheet into a blank; 

extruding a polymer sheet and laminating it to the blank 
to form a bottom skin on a bottom Surface of the blank; 

cutting a Sports board Shape from the blank, and 

laminating a foam top skin to a top Surface of the Sports 
board Shape and heeling the top skin to Sides of the 
Sports board shape. 


