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MOLDED WATERSPORTS AND COLD CLIMATE ACCESSORIES

FIELD OF THE INVENTION

The invention refers to watersports accessories, including but not limited to handwear
and footwear, where a substantial portion of the accessory is molded in a three-dimensional mold
with a soft, pliable, and durable material such as EVA (Ethylene Vinyl Acetate) or PU
(Polyurethane) or similar foam blends that aid in the flexibility, durability, and comfort of the

acCessory.

BACKGROUND OF THE INVENTION

Historically, watersports accessories, particularly handwear and footwear, have been
constructed with flat neoprene foam and rubber components which are glued, stitched, and
vulcanized in an appropriate shape to form the complete product. These products, while adequate
in providing flexibility, comfort, and warmth to the user, often suffer from durability problems,
particularly in the seams, where water can leak into the product, making the user cold, trapping
water, and making the hands and feet of the user feel heavier and be subject to increased fatigue
due to the additional weight of the trapped water.

What is required are watersports accessories that are lightweight, that limit the entry of
water to the user’s skin, as well as limiting the absorbance of water into the accessories

themselves.

SUMMARY OF THE INVENTION
The present invention comprehends a substantial improvement in the comfort, weight,

warmth, dexterity and durability of these watersports accessories by utilizing a three-dimensional
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mold to produce a substantial portion of the handwear or footwear. Several different existing
molding techniques can effectively be used, including but not limited to: EVA foam injection
molding, EVA compression molding, or Polyurethane poured foam molding. The final product
should have a generally soft durometer, preferably below 35 Asker C, for comfort and flexibility.
This molded process minimizes the use of seams to manufacture the product, thereby
substantially improving the durability of the product and reducing the likelihood of leaks.

In addition, this molding process allows for a variable thickness profile of the product to
improve flexibility, dexterity, targeted insulation, and performance for the desired use. For
example, areas that require increased flexibility, such as finger, wrist, and ankle joints, can be
molded thinner than the areas that can remain thicker for more insulation. In traditional
watersports accessory production, these changes in thickness require stitching together different
thickness sheets of neoprene, which results in an abrupt thickness change and requires additional
seams and stitching, all of which are subject to leaking, require additional manufacturing steps,
and increase production cost. In contrast, the three-dimensional molding process of this invention
allows a targeted tapering or increasing of thickness for increased comfort and precise control of
the thickness profile of the product. This molded process also eliminates undesirable seams,
which improves comfort, flexibility and durability of the product while reducing weight and
production cost.

An additional benefit of the use of molded foam construction is substantially improved
abrasion resistance, particularly with the injected EVA molding process. When it cures in the
mold, the outer “skin” of the injected EVA is very resistant to abrasion, and unlike raw neoprene,
does not require the lamination of a more durable outer material (such as nylon or polyester

fabric) to provide abrasion resistance. These laminated fabrics also tend to absorb water and
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become heavy and cumbersome during use. Elimination of an additional outer skin or layer
reduces manufacturing complexity and production cost.

Another benefit to the use of molded foam construction is the ability to mold strategic
textures on the exterior surface of the product. One example is to mold a rough or high-surface-
area pattern in the palm of a watersports glove to improve gripping ability. As another example,
textures can be molded in the sole of a watersports boot to improve traction. Since these textures
are integrated into the mold, there is substantial savings in cost versus the current methods of
gluing, laminating, or printing additional grip/traction elements on neoprene hand-wear and
footwear. Cosmetic textures and logos can also be integrated into the mold to improve the
appearance and marketability of the product.

Another benefit to the use of molded foam construction is the ability to mold strategic
textures on the inside of the product. For example, the molding of a high-friction pattern on the
internal sole of a boot provides grip against the user’s foot to prevent slipping/sliding of the foot
inside the boot. A similar high-friction texture can be molded on the inside of a glove to prevent
the fingers/hands from slipping inside the glove, and also to provide channels for air-flow to
improve warmth of the product.

Another benefit to the use of molded foam construction is the hydrophobic and
antibacterial properties of the material. The foam materials contemplated in the invention are
closed-cell structure and are impermeable to water absorption. Neoprene accessories, particularly
those with an outer lining material such as nylon or polyester, absorb water and thus become
heavier and more cumbersome for the user. Molded foam boots and gloves do not absorb water,
therefore are lighter/dryer during use, and also dry much quicker when not in use. Typically

neoprene accessories with internal and/or external fabric lining materials take hours or even days
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to dry, leading to formation of bacteria and unpleasant odor. This bacterium also causes
premature breakdown of the product. The surface of molded foam boots/gloves can be dried
instantly with a wipe of a dry towel, increasing the longevity of the product by preventing
formation of bacteria, and making the boot more comfortable/warm when putting on shortly after
a previous use.

An additional element contemplated in the invention is the integration of a more flexible
cuff or gusset, such as in the wrist or ankle portion, that allows easier entry and exit of the hand
or foot into the component. This cuff or gusset can be made with a high-stretch material such as
neoprene, and bonded to the product with suitable wetsuit manufacturing techniques such as
glue, stitch, and seam sealing.

Another element contemplated in the invention is the use of a comfortable inner lining
material, such as the elastane polyester, nylon, hollow-fiber, bamboo fiber, or stretch fleece
materials that are commonly used as lining for watersports wetsuits and accessories. These
materials can be bonded to the inside of the high-stretch material, and also can be bonded to the
inside of the molded foam material, in both cases using hot-melt glue or other suitable bonding
techniques. The melt-temperature of the hot-melt glue used must be lower than the distortion
temperature of the foam to avoid damage to the molded component. This inner lining material
increases warmth, comfort, and eases the process of entry and exit of the hand or foot from the
product. Typically this lining material can be bonded to the inside of the molded component
immediately after the component emerges from the injection mold, while the component is still
hot enough to melt the hot-melt glue.

Another element contemplated in the invention is the integration of two or more colors

and/or durometers of foam simultaneously injected in the mold to enhance the appearance and/or
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performance of the product. One embodiment is the injection of a higher durometer and/or
different color foam in the sole area of a watersports boot. This sole component provides
additional protection and abrasion resistance from rough surfaces such as sand, rocks, or reef.
Typically the addition of a durable sole requires additional steps in manufacturing such as gluing
a separate rubber component to the sole. The multiple-injection process described above allows
this process to be achieved and produces a strong, flexible, molecular bond between the two
materials.

In another embodiment, this multiple-injection process is used for cosmetic purposes
such as the injection of a different color logo or other graphical element to the product.

In yet another embodiment, a firmer durometer material is injected into the arch area of
the footwear to provide additional arch support for high-stress activities.

Another element contemplated in the invention, particularly footwear, is the bonding of
strategic sole materials, such as rubber, to the sole portion of the molded component to enhance
traction, durability, and puncture resistance of the sole. For fly-fishing applications, commonly
used materials such as felt can be bonded to the sole for additional traction on slippery rocks in
rivers. These sole materials can be one piece, or multiple pieces, depending on the use and style
of the product.

Another element contemplated in the invention, particularly footwear, is the integration
of an adjustable tension strap, using hook-and-loop, buckles, or other appropriate adjustment
means, to provide additional security and tighter fit over the top of the foot. In one embodiment,
webbing is placed under and around the heel portion of the sole, ending at fasteners such as D-
rings at the inside and outside edges of the footwear. An adjustable tension strap such as hook-

and-loop material is attached to one fastener, such as by stitching the strap to itself, and being of
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sufficient length that a user of the footwear can put on the footwear, run the free end of the strap
over the top of the boot and down to the second fastener, and secure the free end of the strap at
the second fastener. The adjustable-tension strap can be secured at the second fastener in a
number of ways. For example, a hook-and-loop strap can be attached to itself. Other types of
straps can be secured with a second fastener that is a buckle with a keeper, or with a second
fastener that is a slide, etc. The placement and securing of the webbing under the heel of the
footwear ensures that when the adjustable-tension strap is tightened, the webbing does not distort
or stress the materials on the side of the boot. This contrasts with the prior art watersports boots
that have a tension strap glued and/or stitched to the side of the boot, and when tensioned, the
straps pull and distort the material on the side of the boots, causing premature deterioration of the
materials and seams.

In another element, the fasteners at either end of the webbing material are triangle-shaped
rings that change the angle of the adjustable tension strap. The triangle rings orient the tension
strap over the top of the foot, below the ankle, to insure comfort and retain full mobility of the
ankle joint.

In another embodiment of a manufacturing method, hot-air blowers provide a custom fit
to the end user. This is particularly applicable to EVA components, which are thermo-formable
at a temperature of approximately 100C/220F. There are specially made hot-air blowers for this
application, but hot-air guns and hair-dryers can also be used. This process can be conducted,
e.g., in a retail store where the handwear and footwear is sold. In this application, the boots
and/or gloves are heated with warm air for approximately 10-15 minutes, or until the molded
material becomes thermoformable. The boots/gloves are removed from the hot air source and

placed on the user. After the boots/gloves cool down to body temperature, they are permanently
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molded to fit the user’s hands and/or feet. These components can also be re-heated and re-
molded with the same process multiple times.

In another embodiment, a substantially stiffer arch support component, such as an
injection molded TPU arch, is bonded to the arch area of the sole of the molded boot. This stiffer
arch provides additional support and stability for activities with sustained arch strain such as
stand-up paddle boarding, wakeboarding, kite boarding, and sailboarding.

In another embodiment, a glove of the invention can be manufactured integrated with a
garment covering a greater part of a user’s body, such as a shirt, an apron, etc. In another
embodiment, a boot of the invention can be manufactured integrated with a garment covering a
greater part of a user’s body, such as pants, coveralls, a wetsuit, a drysuit, etc.

Although the description of the invention primarily describes hand-wear and footwear,
the same three dimensionally molded components could also be integrated into other watersports
equipment. One example is for use in strategic areas of wetsuits. Areas subject to high abrasion,
such as the chest/stomach area and the knees, could integrate molded EVA foam panels for

increased durability and less water absorption.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are described herein below with reference to the
drawings wherein:

FIG. 1 illustrates a pair of gloves;

FIG. 2 illustrates the seam construction of a glove;

FIG. 3 illustrates a pair of mittens;

FIG. 4 illustrates a pair of boots; and
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FIG. 5 illustrates a method of manufacture.

DETAILED DESCRIPTION OF THE INVENTION

The invention includes a watersports garment for an extremity, including a terminal
portion constructed from molded foam, such as EVA, PU, or similar foam blends, and a
subterminal portion constructed from a high-stretch, water-resistant material, such as neoprene.
In an alternate embodiment, the subterminal portion can be a perforated neoprene or
nylon/polyester mesh that allows free flow of water in/out of the product. In another alternate
embodiment, the subterminal portion can be a water-proof fabric such as nylon or a
waterproof/breathable fabric such as GORE-TEX.

FIG. 1 illustrates one embodiment of the invention, wherein the extremity is a hand, and
the garment is a pair of gloves 100. Right glove 101 is oriented to show the palm, while left
glove 102 is oriented to show the back of the glove. The terminal portion is a palm portion 110,
representing the front and back of the fingers of the gloves, as well as the palm. The subterminal
portion is a wrist portion 120, which covers the back of the hand, excluding the fingers, and
covers the front and back of the wrist.

The palm portion 110 includes flex grooves 140 molded into the front of the fingers and
palm to enhance flexibility. In addition, the palm portion 110 includes texturing 150 on both the
interior and exterior surfaces of the front and back of the fingers and hands, providing for an
enhanced grip, i.e., so that the fingers do not slip within the gloves 100, and so that the gloves

themselves do not slip when grasping an object.
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A lining fabric 160 (illustrated in FIG. 2) is provided within the interior of the wrist
portion 120 of the gloves 100. Note that in another embodiment, not illustrated, a lining fabric is
provided within the palm portion to provide additional warmth and/or comfort.

As FIG. 2 illustrates, the wrist portion 120 is attached to the palm portion 110 at a seam
130, using waterproof glue 210 commonly used in wetsuit construction. A thin lip runs around
the entire bonding surface of the EVA components to accept the neoprene.

The neoprene of wrist portion 120 includes a skived surface 220 that cuts at an angle
through lining fabric 160 through to the raw neoprene. Waterproof glue 210 is bonded to the raw
neoprene of the skived surface, producing a very strong bond, and is also bonded to lining fabric
160. Lining fabric 160 is much stronger than the raw neoprene of wrist portion 120 against
tearing from stretching.

An external seam sealant 230 is applied to the external surface of seam 130 between the
palm portion 110 and wrist portion 120 to provide additional water-proofing and seam strength.
This is a silicone- or polyurethane-based sealant that is applied with a syringe in viscous form
and which cures at room temperature.

FIG. 3 illustrates a pair of mittens 300, representing another embodiment of the
invention. Right glove 301 is oriented to show the palm, while left glove 302 is oriented to show
the back of the glove. In this embodiment, the second through fifth fingers of each glove are
joined together into a common compartment.

With mittens, fingers are able to share warmth, though the tradeoff is a loss of dexterity.
In yet another embodiment, not illustrated, modified mittens provide for independent pockets for

the thumb and second finger, but group together the third through fifth fingers.
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FIG. 4 illustrates another embodiment of the invention, wherein the extremity is the foot,
and the garment is a boot 400. A sole portion 410 encloses the sole, sides of the user’s foot, and
tops of the toes. The sole portion 410 is manufactured from a molded foam, such as EVA, PU, or
similar foam blends. An ankle portion 420 of the boot encloses the user’s ankle and lower leg.
The ankle portion 420 is manufactured from a high-stretch, water-resistant material such as
neoprene.

A lining fabric 425 is provided within the interior of the ankle portion 420 of the boot
400. Note that in another embodiment, not illustrated, a lining fabric is provided within the sole
portion to provide additional warmth and/or comfort. In another embodiment, not illustrated, a
removable lining fabric is provided as an accessory to boot 400.

The ankle portion 420 is attached to the sole portion 410 at a seam 430, using waterproof
glue. A thin lip runs around the entire bonding surface of the EVA components to accept the
neoprene. At seam 430, the neoprene is cut at an angle, i.e., skived, so that there is a glue-able
surface area that includes both the raw neoprene 420 and the lining fabric 425. This allows for a
stronger bond (the glue bonds very well to the raw neoprene of ankle portion 420) and also a
more durable resistance to tearing (the lining fabric 425 is much stronger than the raw neoprene
of ankle portion 420 against tearing from stretching).

An external seam sealant 435 is applied to the external seam between the sole portion 410
and ankle portion 420 to provide additional water-proofing and seam strength. This is a silicone-
or polyurethane-based sealant that is applied with a syringe in viscous form and which cures at
room temperature.

In an optional embodiment, sole insert portions 440 and arch insert portion 450 are

bonded to sole portion 410. Sole insert portions 440 are made of rubber. Arch insert portion 450

10



WO 2016/010691 PCT/US2015/037143

can either be made of rubber to match that used by sole insert portions 440, or alternatively can
be made into a rigid arch support through the use of a more rigid material such as injection-
molded TPU. When arch insert portion 450 is made of TPU, it can be molded with reinforced
lateral and medial arch ridges to provide additional arch support.

In one embodiment, a pull-on loop 460 is provided at the heel of boot 400 to facilitate the
user’s donning of the boot. Pull-on loop 460 can be made of webbing or cord or the like. A
reinforcement patch 470 is affixed, overlapping both the heel area of sole portion 410 and the
bottom of ankle portion 420, securing pull-on loop 460 in place and reinforcing the strength of
the attachment point. Reinforcement patch 470 can be made of rubber or neoprene. This area
undergoes the most stress when the user puts on the boots. The additional bonding of the pull-on
loop 460 under reinforcement patch 470 redirects the stress from pulling on the boot down to
sole portion 410, so that the user does not overstress the neoprene of ankle portion 420 or the
seam 430.

Ankle strap foundation 480 is preferably secured between the sole portion 410 and the
sole insert portion 440 in the heel area of the sole portion 410. The ankle strap foundation 480 is
preferably made of webbing material. In a preferred embodiment, the two ends of ankle strap
foundation 480 terminate at a pair of rings 485 that are respectively, adjacent to the instep and
adjacent to the outside of the user’s foot. A tension strap 490 with two ends has one end
permanently attached to one of the rings 485, and the second end is passed over the top of the
boot and fastened by means of the other ring 485, allowing the user to adjust the tension binding
the boot to his foot. In one embodiment, tension strap 490 can be made of hook-and-loop

material, and the free end can pass through ring 485 and secure to itself. Other embodiments are

11
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possible, such as by using a buckle with a keeper. In a preferred embodiment, rings 385 are
triangle-shaped D-rings.

In another optional embodiment, a tightener cord 495 is provided at the top of the ankle
portion 420 of the boot 400, which the user can adjust and lock into place with a cord lock device
497,

FIG. 5 illustrates a method of manufacture 500 of a boot. In step 510, a foam blend is
molded in an undersized three-dimensional mold to produce a sole portion of a boot, which
encloses the sole, sides of the user’s foot, and tops of the toes. When the molded part is released
from the mold, it expands to full size and is placed on a cooling fixture, where it remains until it
has cooled down to a stable temperature and formed the correct dimensions. In one embodiment,
the sole portion is provided with an inner lining material, while in another embodiment, no inner
lining is provided. In the embodiment in which an inner lining material is provided, it can be
bonded with hot-melt glue, and is preferably bonded immediately after the sole portion emerges
from the injection mold, while the component is still hot enough to melt the hot-melt glue. In this
process, the lining material is placed on the cooling fixture with the hot-melt glue facing
outward. When the molded part is removed from the mold, it is placed over the cooling fixture,
and the elevated temperature of the molded part melts the outward-facing glue, forming the bond
between the molded part and the lining material. Once the molded part cools down to its
specified shape, the melted glue also cures to complete the bond between the molded part and the
lining material.

In step 520, an ankle portion of the boot is cut from the chosen flat materials with lining
material already bonded to it assembled with glue and/or stitching to form the desired ankle

shape, and has a lower edge skived. In an optional step 530, an ankle strap foundation, such as

12
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webbing, is placed across the heel of the sole portion, and a sole insert portion is cut and glued
over the webbing and the surrounding heel of the sole portion, binding the ankle strap foundation
to the sole portion. Either at this point in the manufacturing method, or else later in the method,
the ends of the webbing are attached to fasteners on the right and left sides of the sole portion.
An adjustable tension strap is secured to one of the fasteners, with the free end of sufficient
length so that a wearer of the boot can wrap the strap over the top of the boot and down to the
second fastener, and secure the ankle strap there.

In an optional step 540, a pull-on strap is secured at the heel area of the sole portion, and
a reinforcement patch is glued over it and part of the surrounding area of the sole portion and the
ankle portion.

In step 550, the lower edge of the ankle portion is glued to an upper edge of the sole
portion, and external seam sealant is applied.

In optional step (not shown) occurring before the ankle portion is glued to the sole
portion, a tightener cord is provided at the top of the ankle portion, so that the user of the boot
can adjust the fit of the upper part of the ankle portion around his lower leg.

While preferred embodiments of the present invention have been illustrated and
described herein, it will be apparent that such embodiments are provided by way of example
only. Numerous variations, changes and substitutions also be apparent to those skilled in the art
without departing from the invention, the scope of which is to be determined by the following

claims.

13
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CLAIMS
I claim:
I. A watersports garment (100, 400) for an extremity, comprising a terminal portion (110,
410) of molded foam attached to a subterminal portion (120, 420) of high-stretch material,
wherein the subterminal portion (120, 420) includes a skived surface (220) where the

subterminal portion (120, 420) attaches to the terminal portion (110, 410).

2. The watersports garment (100) of claim 1, wherein the extremity is a hand, and wherein

the terminal portion (110) is a palm portion and the subterminal portion (120) is a wrist portion.

3. The watersports garment (400) of claim 1, wherein the extremity is a foot, and wherein

the terminal portion (410) is a sole portion and the subterminal portion (420) is an ankle portion.

4. The watersports garment (100, 400) of claim 1, wherein the terminal portion (110, 410)
and the subterminal portion (120, 420) are bonded together with waterproof glue (210), forming

an internal seam (130, 430).

5. The watersports garment of claim 1 (100, 400), wherein an external seam (130, 430)
between the terminal portion (110, 410) and the subterminal portion (120, 420) is covered with a
silicone- or polyurethane-based sealant (230, 435) on the external seam (130, 420) for additional

reinforcement and waterproofing.

14
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6. The watersports garment of claim 1 (100, 400), wherein the terminal portion (110, 410)

has a variable thickness profile.

7. The watersports garment of claim 1 (100, 400), wherein the terminal portion (110, 410)
has a high-friction texture (150) molded on the exterior surface to enhance grip, traction and/or

abrasion resistance.

8. The watersports garment of claim 1 (100, 400), wherein the terminal portion (110, 410)
has a high-friction texture (150) molded on the interior surface to enhance grip and/or airflow

inside the terminal portion (110, 410).

9. The watersports garment of claim 1 (100, 400), wherein a fabric lining material (160,
425) is bonded to the interior surface of the terminal portion (110, 410) to aid in warmth and/or

comfort.

10. The watersports garment of claim 1 (100, 400), wherein a multi-part injection mold is

utilized to integrate two or more colors and/or densities in the terminal portion (110, 410).

11. The watersports garment of claim 3 (400), wherein at least one sole insert portions (440)

are bonded to the sole portion (410) for additional traction, abrasion resistance, and/or puncture

resistance.

15
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12.  The watersports garment of claim 3 (400), wherein an arch insert portion (450) is bonded

to the sole portion (410).

13.  The watersports garment of claim 11 (400), further comprising an ankle strap foundation
(480) that is secured between the sole portion (410) and one of the at least one sole insert

portions (440).

14.  The watersports garment of claim 13 (400), wherein the ankle strap foundation (480)

terminates at triangle-shaped d-rings (485) at the foot’s instep and outer edge.

15. The watersports garment of claim 14 (400), wherein a tension strap (490) with two ends
has a first end attached to one of the triangle-shaped d-rings (485), and wherein a user can wrap
the second end over the top of the foot and secure it at the second of the triangle-shaped d-rings

(485).

16. The watersports garment of claim 3 (400), wherein the terminal portion (410) and the
subterminal portion (420) are bonded together with waterproof glue (210) forming an external
seam (430), and wherein a pull-on loop (460) is added at a heel end of the garment (400)
adjacent to the external seam (430) and secured in place with a reinforcement patch (470) that
overlaps the terminal portion (410) and the subterminal portion (420) at the heel end of the

garment (400).

16
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17.  The watersports garment of claim 1 (100, 400), wherein the subterminal portion (120,
420) is manufactured from a selected one of neoprene, perforated neoprene, nylon/polyester

mesh, nylon, and waterproof/breathable fabric.

18. The watersports garment of claim 3 (400), wherein a dividing wall is molded between a

big toe and a second toe to provide additional lateral stability of a user’s foot inside the garment.

19.  The watersports garment of claim 2 (100), wherein the subterminal portion (120) is

bonded at an end distal from the terminal portion to a shirt.

20.  The watersports garment of claim 2 (100), where the terminal portion (110) contains five

independent, flexible fingers.

21.  The watersports garment of claim 2 (100), wherein the terminal portion (110) contains a
first compartment for a user’s thumb, a second compartment for a user’s forefinger, and a third

compartment for a user’s 3rd through 5Sth fingers.

22. The watersports garment of claim 2 (300), wherein the terminal portion contains a first

compartment (301) for a user’s thumb, and a second compartment (302) for a user’s 2nd through

5th fingers.
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23. A method of manufacture (500) of a watersports garment for an extremity, comprising:

molding (510) a foam blend in a three-dimensional mold to produce a terminal portion of
the garment;

cutting (520) a subterminal portion of the garment from a larger piece of fabric;

gluing a lining to the interior of the subterminal portion;

skiving an edge of the subterminal portion;

gluing (550) the skived edge of the subterminal portion to a receiving edge of the
terminal portion; and

applying an external seam sealant where the subterminal portion meets the terminal

portion.

18



PCT/US2015/037143

WO 2016/010691

1/5

Fig. 1

100

101

120
)

150
110
130




WO 2016/010691 PCT/US2015/037143

2/5

Fig. 2




PCT/US2015/037143

WO 2016/010691

3/5

300

Fig. 3




PCT/US2015/037143

WO 2016/010691

4/5

DR DR IYO

% LRRALL
R
R e B

R A Y
RSSO, PP e SR BRI LSRR XIS R B
- A VAT A W VAV AT AT AT

RARBELRR I IR AAORRI LA T ISIIXREE
R R
EEHEA XL Wl»‘”lﬂdb‘b4040<040~0400
AR
LR

G

4

14




WO 2016/010691 PCT/US2015/037143

5/5

500
Fig. 5 Y

Mold foam blend into sole portion

520
Y [

Cut ankle portion

l /-530

Attach webbing

¢ 540

Attach pull-on strap

¢ /550

Glue ankle portion to molded sole portion

510
/

End



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2015/037143

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A41D 13/05 (2015.01)
CPC - A41D 13/05 (2015.07)

According to International Patent Classification (IPC) or to both national classification and 1PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification sy mbols)
|PC(8) A41D 13/00, 13/012, 13/05, 13/06, 13/08, 19/00, 19/015, 19/02, 31/00; B63C 11/00, 11/02, 11/04 (2015.01)
USPC - 2/16, 20, 159, 160, 161.1, 161.3, 161.4, 161.6, 161.8, 162, 167, 168, 169

11/02, 11/04 (2015.07) (keyword delimited)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - A41D 13/00, 13/012, 13/05, 13/06, 13/08, 13/081, 13/084, 13/088, 19/00, 19/015, 19/01523, 19/01558, 19/01564; B63C 11/00,

PatBase, Google Patents, Google, Google Scholar, YouTube.
Search terms used: solite, molded, foam, skived, neoprene, garment

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No,
Y US 5,167,551 A (DAVIS) 01 December 1992 (01.12.1992) entire document 1,2,4-10, 17, 19-22
Y US 5,983,396 A (MORROW et al) 16 November 1999 (16.11.1999) entire document 1,2, 4-10, 17, 19-22
Y US 2013/0254963 A1 (MILCZARCZYK et al) 03 October 2013 (03.10.2013) entire document 4
Y US 2010/0151176 A1 (LY et a!) 17 June 2010 (17.06.2010) entire document 5
Y US 2012/0266359 A1 (GELLIS) 25 October 2012 (25.10.2012) entire document 7,8
Y US 2008/0201823 A1 (JAEGER) 28 August 2008 (28.08.2008) entire document 10
Y US 4,503,565 A (LIPPITT, JR et al) 12 March 1985 (12.03.1985) entire document 119
Y US 2002/0010957 A1 (KATZ) 31 January 2002 (31.01.2002) entire document 21
Y US 2,749,551 A (GARBELLANO) 12 June 1956 (12.06.1956) entire document 22

D Further documents are listed in the continuation of Box C.

I:I 'See patent family annex. )

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the dpE]lCdllOn but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; Lhe claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

21 August 2015

Date of mailing of the international search report

15SEP 2015

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 5§71-273-8300

Authorized officer
Blaine Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report

