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00901.0086

Cooling Pillow
TECHNICAL FIELD
[0001] The invention relates to bedding, and in particular to pillows with cooling
features.
BACKGROUND ART
[0002] Obtaining quality sleep is an essential component of both maintaining and
improving one’s health. While sleeping, people pass through five phases of sleep:
stages 1, 2, 3, 4, and REM (rapid eye movement) sleep. These stages progress in a
cycle from stage 1 to REM sleep, then the cycle starts over again with stage 1. People
lose some of the ability to regulate their body temperature during REM, so
abnormally hot or cold temperatures in the environment can disrupt this stage of
sleep. Having suitable bedding is critical in controlling temperature, which ultimately,
when adequate, can enhance the quality of sleep that one receives.
[0003] When the temperature around the body’s microclimate stays balanced, the
sleeper awakens less, sleeps deeper, and gets a better more restorative sleep.
Today, many people suffer from waking in the middle of the night due to
temperature fluctuations.
[0004] One significant area of importance for temperature balance is at one’s
head. Commonly, when sleeping, individuals rest their head on a pillow. Traditional
pillows are composed of a variety of materials, but such materials lack the ability to
regulate one’s sleep at a lower, more comfortable temperature.
[0005] Previous attempts at reducing temperature with modified pillows
incorporating phase change material (PCM) have been unsuccessful. These prior
attempts look to incorporate phase change material into the chemical composition
of the cushion prior to pillow formation.
[0006] By mixing phase change material into the chemical composition prior to
pillow formation, the phase change material is diluted and the abilities of the PCM
are reduced.
[0007] In addition, by mixing phase change material into an interior of a volume of
foam, discreet locations containing PCM are surrounded by foam. The surrounding
foam acts as a thermal insulator that inhibits heat exchange between the discreet

PCM locations and a person resting on the surface of the foam.
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00901.0086

[0008] MacKay (US Pat. Pub. 2012/0193572) teaches dispersing the phase change
material within the foam of bedding. No detail is provided regarding the application
of a layer of phase change material upon the surface of the bedding. The usefulness
of the phase change material in regulating the temperature is thus reduced in the
pillows according to MacKay.

[0009] A phase-change material (PCM) is a substance that has a high heat of fusion
and that is capable of storing and releasing large amounts of energy by melting and
solidifying at certain temperatures. Heat is absorbed or released when the material
changes from solid to liquid and vice versa; thus, PCMs are classified as latent heat
storage (LHS) units.

[0010] Accordingly, a PCM that melts below body temperature would feel cool as it
absorbs heat, for example, from a body. The melting and freezing of the material
takes place over a narrow temperature range, thereby allowing small changes in
temperature to cause reactions.

[0011] PCMs have been used in the inclusion of the chemical composition of foam
pillows, but due to diluting of the advantageous properties of the PCM, the user is
unable to feel the full extent of the coolness that PCMs are capable of achieving.
[0012] Pillow covers and pillow protectors protect an enclosed pillow during use. A
pillow cover inhibits moisture such as perspiration and saliva, from reaching the
enclosed pillow. The pillow cover acts as a pouch for holding the pillow. A zipper is
included to open and close the pouch. The pillow cover can be removed from the
pillow and washed separately from the pillow, which may not be washable. The
pillow cover also typically costs less than a pillow. The pillow cover can be removed
and disposed when soiled and the enclosed pillow can be saved and reused. A pillow
cover is typically made from a cotton textile similar to a sheet and sometimes
includes a waterproof membrane made of polyurethane. Traditional pillow covers
have the unintended affect of inhibiting airflow and decreasing the breathability of
the enclosed pillow.

[0013] A pillow case or pillow cover is an exterior pouch in which the pillow and the
pillow cover are placed. The pillow case adds decorative features to a pillow and can

be easily washed by removing the pillow and the pillow cover. Pillow cases are made
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00901.0086

of cotton fabric. A problem with traditional pillow cases is that they inhibit airflow
and decrease the breathability of the enclosed pillow.

[0014] As shown by the review of the prior art, a need exists to provide supportive
bedding that improves a sleeper’s temperature regulation, particularly when first
falling asleep.

DISCLOSURE OF INVENTION

[0015] An object of the present invention is to provide a cooling pillow that
incorporates phase change material to produce a cooled surface when a sleeper
rests his or her head on the pillow.

[0016] A further object of the present invention is to provide a pillow that creates a
flow of air when the pillow is compressing. “Compressing” in this context means
while being reduced in volume, as contrasted to “compressed”, which means staying
at a constant, compressed volume.

[0017] A further object of the present invention is to provide a pillow that creates a
flow of cooled air when the pillow is compressing.

[0018] A block of solid, resilient, compressible foam forms a core of the cooling
pillow. The foam block can be made from polyurethane foam, visco elastic foam, and
gel infused polyurethane foam. Alternative foams include natural latex and synthetic
latex foams. Suitable foams can have densities between 40 and 64 g/l. An overly firm
pillow will neither compress sufficiently nor auto adjust under the weight of the
sleeper’s head. An overly plush pillow flattens under the weight of sleeper’s head
and remains compressed after removing one’s head. A satisfactory pillow will have a
response time between four and eight seconds (4-8 s). Response time can be a
measure of the time for pillow to be depressed under a weight of a typical head or
the time for the pillow to recover when the weight is removed.

[0019] A block of solid, resilient, compressible foam is made by mixing the
materials for the foam, spraying the mixture with a gas to form a liquid foam, filling a
mold with the liquid foam, and curing the liquid foam to form a solid foam. In the
case of a polyurethane foam, a liquid polyol component is mixed with a liquid
isocyanate component. The components are selected based on the desired physical
properties of the foam. Modifiers can be further added to help achieve the desired

physical properties and to aid in processing. Next, the mixture is sprayed from a
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nozzle into a mold. Carbon dioxide is sprayed from a second nozzle into the steam of
sprayed mixture to produce a liquid foam. The mold has a cavity shaped like the
shape of a pillow when closed. After filling the mold with the liquid foam, the mold is
closed and the liquid foam is heated to 51.7 °C and cured for ten to twelve minutes.
After curing, the mold is opened and a cast is removed. The cast is a block of solid,
resilient, compressible foam, which can be further processed.

[0020] While a foam block according to the invention can have any size, a block
that is sized to meet existing standard sizes can be particularly useful. For example, a
block that is 41 cm long, 61 cm wide, and 14 cm thick can be used to form a pillow.
[0021] Cracking a foam block has been found to enhance the comfort and feel in
bedding. Cracking is a term for processing a foam block with a roller press. A block of
solid, resilient, compressible foam is passed through a roller press twice. While a
foam block that has been rolled once has improved compression and resilience
characteristics, passing the foam block through the roller twice provides optimal
characteristics. The roller press opens some of the closed cells that make up the
foam block. A foam block that has been cracked has a compressibility and resilience
that allows the resulting pillow to be usable by back, side, and stomach sleepers.
[0022] Perforations are formed in the solid, resilient, compressible foam block to
increase a volume of air being evacuated through the perforated surface when the
foam block is compressed. Increasing the size or number of perforations increases
the volume of air being evacuated through the perforated surface. In addition,
increasing the size or number of perforations increases the compressibility of the
foam block. Decreasing the spacing between perforations increases the volume of air
being evacuated through the perforated surface. In addition, decreasing the spacing
between perforations increases the compressibility of the foam block. Shaping the
perforations with wider openings near a surface, increases the compressibility of the
foam block nearer the surface. Forming perforations through the foam block inline
with the direction of compression, increases the volume of air through the surface
compared to perforations that do not go through the block.

[0023] Accordingly, a further object of the invention is to provide a plurality of
perforation in a surface of a foam block that maximize a volume of air passed

through the surface when the foam block is compressed. At the same time, a further

4
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object of the invention to provide a pillow that is not too compressible that the foam
block will be fully compressed during normal use.

[0024]) A further object of the invention is maximizing airflow through a PCM-
coated surface without compromising the supportiveness of the bedding.
Perforations can be formed in the solid, resilient, compressible foam block that have
larger diameters near the surface and narrower diameter from the diameter.
Perforations with this shape cause the foam block to be more compressible near the
surface and increasingly resilient as the foam block is compressed.

[0025] Perforations made according to the following process result in bedding with
improved cooling and performance compared to pillows made with other methods,
particularly, molding. According to the process, the solid, resilient, compressible
foam block is compressed into a flat state by applying pressure to the surface that is
to have the cooling properties. Next holes are punched through the compressed
foam block. The punch itself can have a conical or frustoconical shape to create the
increasing diameter perforations.

[0026] As stated, an object of the invention is maximizing air flow through the
surface with PCM material, while maintaining the comfort and supportiveness of the
bedding. Two of the factors that affect both the air flow and the comfort and
supportiveness of the bedding are the number of perforations and the size of the
perforations. It has been found that the volume of perforations being compressed is
proportional to the volume of air being blown past the PCM-containing surface. At
the same time, good performing bedding is known to compress to a height that
places the sleepers skeleton inline under the weight of the body, while retaining a
recovery time between four and eight seconds (4-8 s). Recovery time is the time
required for the solid, resilient, compressible foam block to return to an
uncompressed state after normal use. The compressibility of the solid, resilient,
compressible foam block increases with the volume of perforations being
compressed. So, if too much of the volume of the solid, compressible, resilient foam
block is perforations, then the bedding will be too compressible and will sag to a
point that moves the resting body out of alignment. Accordingly, an object of the
invention is to provide bedding with a maximized volume of perforations that does

not have too much compressibility.
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[0027] A further object of the invention is to provide bedding with a good feel. A
proper combination of compressibility and resilience in bedding contributes to what
is subjectively called “Good Feel”. Bad feel is experienced in bedding that does not
auto adjust to person’s size, weight, and shape. A good feel is described to be like a
person resting in a pool of water in a neutrally buoyant state.

[0028] A phase change material (PCM) is a substance with a high heat of fusion
which, melting and solidifying at a certain temperature, is capable of storing and
releasing large amounts of energy. Heat is absorbed or released when the material
changes from solid to liquid and vice versa; thus, PCMs are classified as latent heat
storage (LHS) units.

[0029] Latent heat storage can be achieved through liquid to solid, solid to liquid,
solid to gas, and liquid to gas phase changes. However, only solid to liquid and liquid
to solid phase changes are practical for PCMs.

[0030] Initially, solid-liquid PCMs behave like sensible heat storage (SHS) materials;
their temperature rises as they absorb heat. Unlike conventional SHS materials,
however, when PCMs reach the temperature at which they change phase (their
melting temperature) they absorb large amounts of heat at an almost constant
temperature. The PCM continues to absorb heat without a significant rise in
temperature until all the material is transformed to the liquid phase. When the
ambient temperature around a liquid material falls, the PCM solidifies, releasing its
stored latent heat. Within the human comfort range between 20-30 °C, some PCMs
will store five to fourteen times (5-14X) more heat per unit volume than
conventional storage materials.

[0031] Organic PCMs are particularly applicable to bedding. Organic PCMs pose
less health risks to sleepers. Organic PCMs can be paraffin, carbohydrate, or lipid
derived.

[0032] To provide a PCM that can be added to a surface and that does not dissipate
upon liquefying, the PCM is microencapsulated. The PCM should have a latent heat
of 170J/g.

[0033] The microcapsules, which start in powder form, are mixed with
polyurethane foam to create a durable PCM mixture. The durable PCM mixture is

applied to the surface of the solid, resilient, compressible foam block and allowed to
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cure. The resulting PCM layer is suitably adhered to the foam block and is flexible
enough not to crack during use.

[0034] The microencapsulated phase change material sold under the trademark
ENFINIT® 28 PCM has been found to be particularly applicable. An alternative PCM
material that can be microencapsulated and used is described in MacKay US
2012/0193572 A1, which is hereby incorporated by reference.

[0035] An object of the invention is to alleviate discomfort felt while sleeping. One
way the cooling pillow improves discomfort is through improving air flow. The
cooling pillow is formed of aerated gel memory foam, which allows air to circulate
and creates a plush more responsive feel than a traditional pillow. The aerated gel
memory foam pillows create a current of air when the pillow is compressed. The air
current created is greater in an aerated pillow than an unaerated pillow.

[0036] The gel memory foam is aerated by incorporating holes throughout the
pillow. The holes increase the velocity of the air being pushed from the foam block
while the foam block is being compressed. Holes that run from the top surface of the
foam block to the bottom surface of the foam block produce a faster gust of air than
foam blocks with holes that do not transverse the entirety of the foam block.

[0037] An object of the invention is to improve the way in which phase change
material is utilized. One way the cooling pillow improves the utilization of phase
change material is through innovative application of the phase change material on
the surface of the cooling pillow. The cooling pillow incorporates the phase change
material in a uniform layer on at least one surface of the pillow.

[0038] The cooling pillow is designed for repeated use. In order to withstand the
repeated use, the cooling pillow incorporates both an inner pillow protector and an
outer pillow cover to create a thin, but protective barrier between the user of the
cooling pillow and the phase change material. The pillow protector encloses the
foam block.

[0039] According to the objects of the invention, the pillow can include a pillow
protector. The pillow protector encloses the solid, compressible, resilient foam
block. The pillow protector protects the solid, resilient, compressible foam block and
the PCM layer from abrasion. The pillow protector is breathable. The material of the

pillow protector is selected to maximize the flow of air from the solid, compressible,
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resilient foam block is compressed while still protecting the pillow during normal
use. An example of a breathable material is a scrim. A scrim is a very light textile
made from cotton, or sometimes flax. It is lightweight and translucent. A scrim has a
rectangular weave that is similar in size in its openings to a window screen. Another
type of scrim is called bobbinet/bobbinet. This material has a hexagonal hole shape
and comes in a variety of hole sizes.

[0040] According to the objects of the invention, the pillow can include a pillow
cover. The pillow cover encloses the pillow protector and the solid, compressible,
resilient foam block. The pillow cover can include a closure such as a zipper at one
end to removably secure the foam block and the pillow protector inside the pillow
cover. To maximize the gust of cooled air that is created when the PCM-covered
surface is pressed, a lightweight performance fabric forms a breathable panel of the
pillow cover. The breathable panel is placed over the PCM-covered surface.

[0041] The portion of the pillow case that overlies the phase change material can
be made of a performance fabric. The performance fabric improves the cooling of
the pillow by minimizing the blockage of air-flow from the pillow as the pillow is
being compressed. The performance fabric is improved compared to natural fiber
covers, particularly cotton. In addition, the performance fiber transfers heat (i.e.
cool) better than natural fibers. The performance fiber is also cool to the touch. The
performance fiber wicks moisture and perspiration from the user’s skin. Inner layer
of cover

[0042] The sewing pattern on one side of the outer pillow cover is shaped in a
specialized pattern, with increased thickness regions in some areas, and decreased
thickness regions in the spaces between the increased thickness regions.

[0043] The sewing pattern on the opposite side of the outer pillow cover is uniform
in thickness. The thickness of this side of the outer pillow cover is equal to the
thickness of the decreased thickness regions on the patterned outer pillow cover
side.

[0044] The rear (i.e. not facing the phase-change side) of the pillow cover can be
composed of cotton.

[0045] Itis an object of the current invention to allow for the phase change

material to regulate adequately the user’s temperature. One way in which the phase
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change material is adequately utilized is through controlling the thickness of both
the inner pillow cover and the outer pillow cover to allow the user’s temperature to
be responsively observed by the phase change material to allow the material to both
absorb and release heat as needed.

[0046] In accordance with the objects of the invention, the phase change material
layer, located on at |least one side of the foam pillow, is arranged to underlie the side
of the pillow cover with uniform thickness. By having the phase change material
layer underlie the uniform thickness side of the pillow cover, the degree of
separation between the user and the phase change material is minimized. This
allows for the phase change material to adequately respond to the thermal needs of
the user.

[0047] Itis an object of the current invention to provide a cooling sensation to the
user, which will increase comfort levels. One way in which cooling is provided to the
user is through the aeration in the pillow. With the use of aerated gel foam, the
pillow provides a release of air in an outward motion when compressed. This release
of air, combined with the phase change material, cools the user’s head with a gust of
cooled air when the pillow is compressed, thus increasing comfortability.

[0048] In order to improve the wear of the foam block, a pillow protector is used to
enclose the foam block. The pillow protector and foam block can be removed,
together, from the pillow cover.

[0049] One object of the current invention is to maintain a sustained comfortable
thermal environment in order to provide quality sleep. The cooling pillow provides a
maintained thermal environment, within an ideal temperature range, with the phase
change material layer. The phase change material melts when the temperature
increases above the range, and solidifies when the temperature decreases beneath
the range. This melting and solidifying of the phase change material absorbs and
releases heat as needed to provide a controlled thermal environment for the user.
[0050] Other features of the invention are set forth in the appended claims.

[0051] Although the invention is illustrated and described herein as embodied the
invention is not limited to the details shown because various modifications and
structural changes may be made without departing from the invention and the

equivalents of the claims. However, the construction and method of operation of the
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invention together with additional objects and advantages thereof will be best
understood from the following description of specific embodiments when read in
connection with the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0052] Fig. 1is a bottom elevational view of a cooling pillow according to the
invention.

[0053] Fig. 2 is a top elevational view of the cooling pillow shown in Fig. 1 with a
pillow cover removed.

[0054] Fig. 3 is a top elevational view of the cooling pillow shown in Fig. 1 with a
pillow case and pillow protector removed.

[0055] Fig. 4 is a left elevational view of the cooling pillow shown in Fig. 1 with the
pillow protector and the pillow protector opened to expose the foam block.

[0056] Fig. 5 is a left, top, front perspective view of the cooing pillow shown in Fig.
4,

[0057] Fig. 6is a left, top, rear perspective view of the cooling pillow shown in Fig.
1 with the pillow case retracted and the pillow protector partially retracted.

[0058] Fig. 7 is a first alternate left, top, front perspective view of the cooling pillow
shown in Fig. 6 with the outer and inner cover retracted to expose the cooling layer
on the foam block.

[0059] Fig. 8 is a second left, top, front perspective view of the cooling pillow
shown in Fig. 7.

[0060] Fig. 9 is a left, top perspective view of the cooling pillow shown in Fig. 6.
BEST MODES FOR CARRYING OUT THE INVENTION

[0061] Reference numbers are used consistently throughout the figures of the
drawing unless otherwise described. While the present invention is described with
respect to what is presently considered to be the best mode, the invention as
claimed should not be limited to the embodiments that are shown and described.
Furthermore, the invention is not limited to the particular methodology, materials,
and modifications described in this section. The terminology used herein is for the
purpose of describing exemplary embodiments of the invention..

[0062] Figs. 1-9 show a preferred embodiment of a cooing pillow 100. In Fig. 1, a

patterned side 402 of a pillow cover 400 is shown. The patterned side 402 is textured
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by having material of different thicknesses. The patterned side 402 has evenly
spaced thicker regions 406 separated by evenly spaced thinner regions 405. The
thicker regions 406 are hexagonal shaped. The thicker regions 406 are four
millimeters (4 mm) thick. The thinner regions 405 are two millimeters (2 mm) thick.
The pillow cover is made from cotton. The patterned side 402 provides a plush
surface. In this preferred embodiment, the patterned side 402 is not optimized to
maximize cooling.

[0063] The user of the cooling pillow 100 may choose to sleep with either side of
the cooling pillow 100 facing upward. In certain climates, the user may prefer to
utilize the patterned side 402 of the pillow cover 400 to rest his or her head. The
patterned side 402, by having increased and decreased thickness regions equally
spaced, creates a soothing sensation for the user. Also, the patterned side 402, by
having increased thickness relative to the uniform side 403 (which is shown in Fig. 2)
of the pillow cover 400, allows for decreased cooling, which may be preferable to
certain users or in certain situations.

[0064] Fig. 2 shows the uniform side 403 of the pillow cover 400. The uniform side
403 is made from a performance fabric. The preferred embodiment of performance
fabric is an elastane/polyester blend.

[0065] Fig. 6 shows a pillow protector 300. The pillow protector 300 is a scrim. The
scrim is made from a lightweight cotton cloth. The pillow protector 300 encloses the
foam block 200. Note: for purposes of showing the foam block 200, Figs. 4-9 show
the pillow protector 300 opened and partially retracted; however, in the actual
preferred embodiment, the pillow protector 300 is sewn closed. The pillow protector
300 and the foam block 200 are placed within the pillow cover 400. The pillow
protector 300 eases the removal of the pillow protector/foam block from the pillow
cover 400 because the cotton fabric of the pillow protector 300 has a lower
coefficient of friction than the foam block 200. In addition, the pillow protector
protects the foam block 200 and the cooling layer 203 by preventing abrasion on the
foam block 200 as the pillow protector/foam block are being pulled from a snug
fitting pillow cover 400.

[0066] Fig. 3 shows a foam block 200. The foam block 200 is made from solid,

resilient, compressible foam. A preferred type of foam is polyurethane foam.
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Alternate types of foam include viscoelastic foams and gel-infused polyurethane
foams. The foam block 200 has a top surface 204. To obtain the best cooling effect, a
user places her or his head on the top surface 204 of the cooling pillow 100.

[0067] A plurality of holes 202 are formed through the foam block 200. The holes
202 run parallel to each other. The holes 202 transverse the foam block 200; that is,
the holes 202 are formed in the top surface 204, through the foam block 200 itself,
and in the bottom surface. The bottom surface is not shown in Fig. 3. The holes 202
have a frustoconical shape. Throughout their lengths, the holes 202 have a circular
cross section. At the top surface 204, the holes 202 have a diameter of one
centimeter (1 cm). At the bottom surface, the holes 202 have a diameter of six
tenths of a centimeter (0.6 cm). The holes 202 are formed in a repeating square
pattern. The holes 202 are center-spaced twenty-five centimeters (25 cm) apart from
each other. As shown in Fig. 4, a seam 201 separates the foam block 200 into the top
surface 204 and the bottom surface 205.

[0068] A cooling layer 203 is disposed on the top surface 203. The cooling layer 203
includes microencapsulated phase change materials. A preferred embodiment of the
microencapsulated phase change materials is sold under the trademark ENFINIT® 28
PCM. Phase change materials can be abbreviated by the acronym PCM. The
microcapsules of PCM are formed using thin, impermeable acrylic capsule walls. The
capsule size range from eight to ten micrometers (8-10 um), with a median particle
size of ten micrometers (10 um). The capsules have a core to wall ration of 80-95%
core to 5-20% wall. The microencapsulation system sold under the trademark
ENCAPSYS® is a preferred microencapsulation system. A microencapsulated PCM
with a heat capacity of 186 joules/gram, an onset melting temperature of 27° C and
an onset crystallization temperature of 27° C is preferred. The preferred PCM that is
included in the microcapsules is a glycerin-based phase change material. The
microencapsulated PCM is mixed with polyurethane and adhered to the top surface
204. When preparing the cooling layer 203, the weight ratio of microencapsulated
PCM to polyurethane is 2:3 — 3:7. After curing, the cooling layer 203 has a thickness
of one to two millimeters (1-2 mm). An alternate example of a suitable PCM is
described in US patent publication MacKay, US 2012/0193572 A1, which is hereby

incorporated by reference.
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[0069] In another embodiment, which is not shown, holes that do not reach the
opposing surface (i.e. bottom surface) may be made in the top surface 203.

[0070] Placing the uniform side 403 of the pillow cover 400 over the cooling layer
203 increases the heat transfer between the user’s head and the pillow 100 in two
ways. First, overlying the cooling layer 203 with the uniform side 403 increases
convection. Because the uniform side 403 is thinner than the patterned side 402 and
because the uniform side 403 is made from a material that blocks less wind than the
patterned side 402, the gust of air that reaches the user’s head relative is increased.
Second, overlying the cooling layer 203 with the uniform side 403 increases
conduction because the uniform side 403 is less insulating than the thicker patterned
side 402.

[0071] Despite the decreased heat transfer and additional cost of materials, in an
alternative embodiment, which is not shown, the cooling layer can adhere to the
surfaces of both sides of the pillow.

[0072] Figs. 4-9 show the cooling pillow 100 with its various layers retracted or
removed to show their location relative to each other. The cooling pillow 100 is the
combination of the foam block 200, the pillow protector 300 (as shown in Fig. 6), and
the pillow cover 400. Note, in actual use, the pillow protector 300 is sewn closed and
cannot be retracted.

[0073] Inthe preferred embodiment, the foam block 200 is formed of aerated gel
foam. When formed, the foam block 200 has holes 202, and a seam 201. The holes
202 extend from one side of the foam block 200 to the other, with the seam 201
separating the sides. The foam block 200 is releasably held within the pillow cover
400 by a zipper opening 404. The user of the cooling pillow 100 may remove the
foam block 200 from within the pillow cover 400 in order to switch the side of the
pillow cover 400 that the cooling layer 203 is exposed to, or to wash the pillow cover
400.

[0074] Fig. 5 shows the cooling pillow 100 inside of the pillow cover 400, with the
zipper opening 404 in an open position. The seam 201 of the foam block 200 aligns
with the seam 401 of the pillow cover 400. The cooling pillow 100 is shown in an
upward position that, in the preferred embodiment, would be the position in which

the user would sleep on the pillow 100. The uniform side 403 of the pillow cover 400
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is directed towards the top of the cooling pillow 100, and the patterned side 402 of
the pillow cover 400 is directed toward the bottom of the cooling pillow 100. In the
preferred embodiment, the cooling layer 203 (as shown in Fig. 3) is exposed to the
uniform side 403 of the outer cover 400 of the cooling pillow 100. The user places his
or her head on the uniform side 403 of the cooling pillow 100 while sleeping. In
other embodiments, not shown, the user may reverse the side that the cooling layer
203 is exposed to. In the other embodiments, not shown, the cooling layer 203 may
be exposed to the patterned side 402 of the pillow cover 400.

[0075] Fig. 6 shows the various components of the cooling pillow 100. The foam
block 200 is the most interior of the components, with the pillow protector 300
enclosing the foam block 200. The pillow cover 400 encloses the pillow protector
300. In the preferred embodiment, the pillow cover 400 has differing thicknesses on
either side (as shown in Fig. 5).

[0076] The foam block 200 that is shown in Fig. 3 can be used or sold without a
pillow protector 300 or pillow case.

[0077] In an alternate embodiment that is not shown, the pillow protector 300 is
not included. In this alternate embodiment, the foam block 200 is enclosed directly
within the pillow case 400.

[0078] In an alternate embodiment that is not shown, the pillow case 400 is not
included. In this alternate embodiment, the foam block 200 is enclosed within the
pillow protector 300.

[0079] Fig. 7 shows the left end of the cooling pillow 100 with the opening 302 of
the pillow protector 300 in an open position, exposing the foam block 200 beneath.
The pillow cover 400 is shown enclosing the pillow protector 300. The cooling layer
203 located on the surface of the foam block 200 is shown facing outward. In the
preferred embodiment, the holes 202 in the surface of the foam block 200 extend
through the cooling layer 203. In the embodiment shown, the cooling layer 203 is
rectangular in shape. In the embodiment shown, the cooling layer 203 is located on
one surface of the foam block 200. The cooling layer 203 in the preferred
embodiment is outward facing, toward the uniform side 403 of the pillow cover 400.
[0080] In alternate embodiments that are not illustrated, the shape of the cooling

layer 203 may vary without departing from the invention. In other embodiments, the
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cooling pillow 100 may incorporate multiple cooling layers 203, for instance, a
further cooling layer may match the cooling layer that is depicted in the preferred
embodiment and be exposed toward the patterned side 402 of the outer cover 400.
[0081] Fig. 8 shows the preferred embodiment of the cooling pillow 100. The pillow
cover 400 is pulled down below the pillow protector 300, and the pillow protector
300 is pulled down through the opening 302 of the pillow protector 300, exposing
the foam block 200. The seam 301 of the pillow protector 300 aligns with the seam
201 of the foam block 200. The side of the foam block 200 shown is the absent the
cooling layer 203. The cooling layer, in the embodiment shown, is exposed to the
back side of the foam block 200, causing it not be able to be seen. When in use, the
pillow protector 300 is pulled upward toward the exposed end of the foam block
200, and the pillow cover 400 is pulled upward in a similar fashion to encompass the
pillow protector 300. The cooling pillow 100, when in use does not expose the holes
202 outside of the pillow protector 300 or the pillow cover 400. Instead, when
compressed, the holes 202 release air in an outward direction, toward the user
through both the pillow protector 300 and the pillow cover 400. This release of air, in
combination with the cooling layer 203, creates increased comfortability to for the
user.

[0082] Fig. 9 shows the reversed side of the cooling pillow 100 that was depicted in
Fig. 8. The pillow cover 400 is pulled down below the inner pillow cover, and the
pillow protector 300 is both lifted upward away from the pillow, and pulled down
toward the end of the foam block 200 opposite of the end of the opening 302,
exposing the foam block 200 beneath. The cooling layer 203 is shown in a
rectangular shape on the surface of the foam block 200. The holes 202 in the foam
block 200 are shown extending through the foam block 200 and the cooling layer
203. The seam 201 of the foam block 200 aligns with the seam 301 of the inner cover
300 to allow the inner cover 300 to be straight in relation to the foam block 200
when pulled up. The opening 302 of the inner cover 300 allows for the foam block
200 to be removed. The foam block 200 may need to be removed from the pillow
protector 300 and the pillow cover 400 to allow for either the pillow protector 300

or the pillow cover 400 to be washed.
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[0083] A preferred embodiment of a process for making a cooling pillow includes
the following steps. A conventional mixture of materials for forming a solid, resilient,
compressible polyurethane foam is prepared. Before pouring the mixture into the
mold, a mold releasing agent is sprayed on the surface of the mold. Next, the
mixture is poured into a mold. The mold has the shape of the desired pillow. A
preferred size pillow is 41 cm by 61 cm by 14 cm. Next, the mold is heated to 51.7° C.
The temperature of the mold is held at 51.7° C for at least ten minutes and no more
than twelve minutes. After the time expires, a block of solid, resilient, compressible
polyurethane that is shaped like the mold is removed from the mold.

[0084] The foam block is “cracked” twice to improve the feel of the pillow. To crack
the pillow, the pillow is run between a set of rollers.

[0085] Holes are formed in the foam block according to the following steps. First
the foam block is compressed by pressing the top surface of the foam block toward
the bottom surface. Next, an array of punches are pressed against the top surface of
the compressed pillow to form holes that transverse the foam block from the top
surface to the bottom surface. The resulting holes will have a frustoconical shape.
The holes have a diameter of one centimeter at the top surface. The holes have a
diameter of 0.6 cm at the bottom surface. The holes are formed in a repeating
rectangular pattern in which the holes are center spaced 2.5 cm apart from each
other.

[0086] The phase change material is purchased in a microencapsulated state. The
preferred phase change material is sold under the trademark ENFINIT® 28 PCM. The
PCM is mixed with a batch of the above-described polyurethane material. The
weight ratio of microencapsulated PCM to polyurethane is 2:3 — 3:7. The PCM-
polyurethane mixture is applied in two coats to the top surface of the foam block.
Each coat is cured by reheating the painted foam block to 51.6 ° C for ten to twelve
minutes. The resulting cooling layer is between one and two millimeters (1-2 mm)
thick.

[0087] To complete the cooling pillow, the foam block with cooling layer is placed
within a pillow protector. The pillow protector is stitched close. The pillow protector,
which houses the foam block with cooling layer, is inserted into the pillow case.

When the pillow protector is inserted, the top surface of the foam block, on which
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the cooling layer is applied, is oriented to underlie the uniform side of the pillow
cover.
[0088] The process for making the cooling pillow is conducted under standard

laboratory conditions unless otherwise specified.

[0089] A preferred embodiment of a process for using the cooling pillow includes

the following steps. To begin, the pillow protector 300, which holds the foam block

200 with cooling layer 203, is inserted within a pillow case 400 so that the cooling

layer 203 is oriented beneath the uniform side 403 of the pillow cover 400. Next, the

cooling pillow 100 is placed on a surface (for example, a bed top) with the uniform
side 403 of the pillow case and the cooling layer 203 facing upward. A user then

compresses the cooling pillow 100 by applying pressure against the uniform side

403. Typically, the pressure is applied by resting the user’s head on the uniform side

403. As the cooling pillow 100 compresses, a rush of air that is cooled by the cooling

layer 203 passes through the pillow protector 300, through the uniform side 403,
and onto the head and neck of the user. The user continues to rest his or her head
on the compressed pillow while sleeping.

[0090] If the user wants an additional gust of cooled air, the user lifts his or her
head from the uniform side 403 and allows the foam block 200 to expand to its
original shape. After the foam bock 200 is expanded, the user places his or head
against the uniform side 403 to compress the foam block 200 and create another
gust of air.

INDUSTRIAL APPLICABILITY

The invention is applicable to the bedding and pillow industries.

SEQUENCE LISTING

Not applicable

SEQUENCE LISTING FREE TEXT

Not applicable
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CLAIMS
What is claimed is:
1. Bedding for providing cooled air when compressing, comprising:

a block of solid, resilient, compressible foam for resting upon, said block having a
surface to be cooled, and said block having a hole formed therein, said hole being further
formed through said surface; and

a phase change material being disposed on said surface, said phase change material
being convertible from a solid state to a liquid state when pressed.

2. The bedding according to claim 1, wherein said block has a further hole formed therein,
said further hole being further formed through said surface.

3. The bedding according to claim 2, wherein said hole and said further hole are parallel.
4. The bedding according to claim 1, wherein:

said block has a plurality of holes formed therethrough;

said plurality of holes are parallel to each other; and

said plurality of holes are square spaced.

5. The bedding according to claim 1, wherein said phase change material is
microencapsulated.

6. The bedding according to claim 1, wherein said phase change material has a melting point
between twenty-five degrees Celsius and thirty degrees Celsius.

7. The bedding according to claim 1, further comprising a pillow protector surrounding said
block, said pillow protector being formed from a wind-permeable material.

8. The bedding according to claim 7, further comprising a pillow cover surrounding said
pillow protector, said pillow cover having a panel of wind-permeable material overlying said
phase change material.

9. The bedding according to claim 8, wherein said wind-permeable material is made from a
performance fabric.

10. A process for manufacturing bedding, which comprises:

providing a solid, resilient, compressible foam block, said block having a surface;

applying phase change material to said surface; and

forming a hole into said block and through said surface.

11. The process according to claim 10, which further comprises cracking said block.
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12. The process according to claim 10, which further comprises:

compressing said block by pressing on said surface before the forming of the hole;
and

performing the forming of the hole while said block is compressed.
13. A process for cooling, which comprises:

providing bedding including a block of solid, resilient, compressible foam, said block
having a surface, and said block having a hole formed therein, said hole being further
formed through said surface; and a phase change material being disposed on said surface,
said phase change material being convertible from a solid state to a liquid state when
pressed; and

compressing said block.
14. The process according to claim 13, which further comprises placing said block with said
surface facing upward.
15. The process according to claim 13, which further comprises placing a head of a user on

said surface to compress said block.
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ABSTRACT OF THE DISCLOSURE

A cooling pillow generates a gust of cooled air when compressed. A solid, resilient,
compressible foam block forms a core of the cooling pillow. A phase change material
layer adhered to a surface of the foam block. Holes can be formed in the foam block
to enhance the feel of the pillow and to improve the speed at which air is displaced
when the cooling pillow is compressed. A pillow protector encloses of lightweight
breathable material encloses the foam block. The pillow protector prevents the foam
block and cooling layer from being abraded during insertion and removal from a
pillow case. The pillow case encloses the pillow protector, which in tour holds the
foam block and cooling layer. The pillow case has a breathable surface. The
breathable surface is oriented to overly the cooling layer. A performance material
can be used to form the breathable surface. To use the cooling pillow, the cooling
pillow is oriented with the cooling layer and the breathable surface facing upward.
The user then rests his or her head on the top of the pillow and compresses the
cooling pillow with the weight of his or her head. As the pillow compresses, air is
displaced and is cooled by the phase change material in the cooling layer. The result
is a gust of cooled air against the user’s head and neck.

FIG. 9
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PCT/US17/54189 28-09-2017

In the U.S. Receiving Office

Intl App. No. : To be assigned
Applicant : Werner, Marc L.
Title : Cooling Pillow
Intl Filing Date : 28/09/2017
Docket No. : 00901.0086
Customer No. : 54962

Statement for the Restoration of the Right of Priority

Mail Stop PCT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Applicant provides the following information to support this Statement for the Restoration

of the Right of Priority.

The earlier application, the priority of which is being claimed, is US Application No.

62/367,840, filed 07/28/2016.
The failure to file the international application within the priority period was unintentional.

| acknowledge that willful false statements and the like are punishable by fine or
imprisonment, or both {18 U.S.C. 1001 ) and may jeopardize the validity of the application or
any patent issuing thereon. All statements made of my own knowledge are true and all

statements made on information and belief are believed to be true.
Respectfully Submitted,

/Loren D. Pearson/

Loren Donald Pearson

Reg. No. 42,987

ASSOULINE & BERLOWE, P.A.

3250 Mary Street—Ste 100

Miami, FL 33133-5232

us

TEL: +1 (305) 567-5576

FAX: +1 (305) 567-9343

EMAIL: LDP@AssoulineBerlowe.com
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

o PCT

LOREN DONALD PEARSON
ASSOULINE & BERLOWE, PA I .
3250 MARY STREET--SUITE 100 NOTIFHCATION OF

MIAMI, FLORIDA 33133-5232 DECISION ON REQUEST
TO RESTORE RIGHT OF PRIORITY

(PCT Rule 26h1:. 3001

Date of mailing
{davimonihtyear)

12 Oct 2017

Applicant’s or agent’s file reference

IMPORTANT NOTIFICATION
00901.0086

International application No. Tnternational filing date/Date of receipt Priority date {day/monthfvear)
{day/monath/year)

PCT/US2017/054189 28 Sep 2017 28 Jul 2016

Applicant

WERNER, MARC L

Upon the request of the applicant:

i} included in Form PCT/RO/IOL at the time of filing of this international application, or

ty claim(s) 28 July 2016 62/367,840 US

to restore the right of priovity in respect of the following pri
this receiving Office has decided:

=3

o restore the right of priority, based on the finding by this receiving Office that the criterion for restoration applied by it is
satisfied, namely that the failare to file the international apphication within the priority period:

m occurred i spite of due care required by the circumstances having been taken for the reasons set out in the Anuex.
was unintentional EE the reasons are set out in the Annex.

E‘j to refuse the request o restore the right of priosity, following issnance of the Notification of Intended Refusal of Request to
Restore Right of Priority (Form PCT/RG/158) dated for the following reason(s)
set out below (and, where necessary, more fully in the Annex):

1. the request o restore the right of priority was not received within the applicable time it under Rule 205is.3{e).
2. n has an international filing date which is beyond two months from the expiration of the

period (Rule 26

5.

@ priority claim in respect of an earlier application is vot contaived in the international application (Rule 265is

PSS
{Ci).

ons for the failure to file the international application within the priority period is missing

pplication within the priority period is missing or insufficient (Rule 26bis.3(D).
fack of or late payment of the fee {or restoration of the priority vight (Rule 265is.3(d)}.
the criterion for restoring the priority right, as applied by this receiving Office (the due care and/or the nuintentional
criterion), is not met for the reasous set ont in the Annex.

OO0 000 00

N

[:] The applicant is hereby notified that this receiving Office has decided not to transmit the foilowing document(s) or pari(s)
thereof to the International Burean (Rule 26bis. 3(h-bis):

document(s)
t this/these

{j The applicant is hereby notified that this receiving Office has considered the applicant’s request not to transmit (a)
or part(s) thereof to the International Bureau (Rule 266is.3{(h-bis), and has nevertheless decided to tras
document(s) or part(s) thereof o the International Bureau.

A copy of this Notification is being sent fo the International Burean.

Name and mailing address of the receiving Office Anthorized officer

Mail Stop PCT, Commissioner for Patents Debra Brittingham
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No, 571-273-8300 Telephone Ne. 571-272-3280
Form PCT/RG/159 (aly 2016}
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International application No.

ANNEX TO FORM PUT/ROSS PCT/US2017/054189

This receiving Office has made the above decision(s) for the following reasons:

Form PCT/RO/159 (Aunex) (July 2016)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

o PCT

LOREN DONALD PEARSON
ASSOULINE & BERLOWE, PA
3250 MARY STREET--SUITE 100
MIAMI, FLORIDA 33133-5232

NOTIFICATION OF RECEPT
OF SEARCH COPY

(PCT Rule 25.1)

Date of mailing
{day/month/year) 18 Oct 2017
Applicant’s or agent’s file reference ) -
IMPORTANT NOTIFICATION
00901.0086
International application No, international filing date {davimonthfvear) Priority date {dayimonthtvear)
PCT/US2017/054189 28 Sep 2017 28 Jul 2016
Applicant

WERNER, MARC L

1. Where the International Searching Authorily and the receiving Office are not the same Office:
The applicant is hereby notiied that the search copy of the international application was received by this lntervational Searching
Anthority oun the date indicated below.
Where the International Searching Authorily and the receiving Office are the same Office:
The applicant is hereby notified that the search copy of the inlernational application was received on the date indicated below.
28 Sep 2017 ) L
{date of receipt}
2.

The search copy was accompanied by a nucleotide and/or amino acid sequence Listing in the form of an Annex C/ST.28
text file under PCT Rule 13zer.1(a) for the purposes of international search only.

3. The search copy contained 2 nucleotide and/or aruino acid sequence listing in the form of an Annex C/S8T.25 text file
torming part of the international application as filed.
4.

Time it for establishment of inleraatiopal search report and written opinion of the International Searching Aunthority

The applicant is informed that the time limit for establishing ¢

international search report and the written opinion of the
International Searching Authority is three months from the date of receipt indicated above or nine months from the priority date,
whichever ime linit expires fater (Rules 42.1 and 435is. 1(a)).

A copy of this Notification has been sent to the International Burean and, where the first sentence of paragraph 1 applies, to the
recel >

Name and mailing address of the [SA/ Authorized officer

Mail Stop PCT, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450 Rayna Lover

Facsimile Mo, 571-273-8300

Telephone No. 571-272-8842

Form PCT/ASA/202 (January 2015
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

o PCT

LOREN DONALD PEARSON

ASSOULINE & BERLOWE, PA NOTIFICATION CONCERNING PAYMENT
3250 MARY STREET--SUITE 100 OF PRESCRIBED FEES

MIAMI, FLORIDA 33133-5232
(PCY Rules 128i5.1(c), 14, 15 and 16
and Admunistrative Instructions,
Sections 304, 323(b) and 707}

Date of mailing
(dayimonth/year) 18 Oct 2017
Applicant’s or agent’s {ile reference PAYMENT DUE
00901.0086 see iten 3 for time Lmits
International application No. International filing date/Date of receipt Priority date (day/monthivear)
day/month/vear}
PCT/US2017/054189 | “/"™>*) 55 gep 2017 28 Jul 2016

Applicant

WERNER, MARC L

. The applicant is hereby notified that this receiving Office has received:

the payment of all the prescribed fees, and D an overpayment, which will be refunded in due course.

D no or insufficient payment of the prescribed fees and the applicant is hereby invited to pay the balance due, as
summarized under item 2, within the tine limit(s) indicated under item 3.

2. Fees and payment calculation:

2,469.00 2,469.00 - 0.00
Total fees payable Amount paid Balance

D The details of the calculation are given iu the Anuex.,

3. Time {imit(s) for payment and amouni(s) pavable (Rules 14.1, 15,3 and 16.1(6)1:

|:| within ONE MONTH from the date of receipt of the international application for the fransmitial fee {if any), the search
fee and the international filing fee). The amount pavable for each fee is the amount applicable on the date of receipt of the
international application.
D within 16 MONTHS from the priority date {only for the fee for priority document). The applicant’s attention is drawn 1o the

H

fact that the request made by the applicant nnder Rule 17.1(b) will be considered not to have been made unless the fee is paid
within that time limit.

4. Additional observations (if necessary):

The search copy will not be transmitted to the International Searching Authority until the search fee is paid (therefore the
start of the intemational search will be delaved) (Rule 23.1{a} and (b}}.

Name and maiiing address of the recerving Otfice Axuthorized officer
Mail Stop PCT, Commissioner for Patents Rayna Lover
P.O. Box 1450, Alexandria, VA 22313-1450
Facsimile No. 571-273-8300 Telephone No. 571-272-8842

Form PCT/RO/T02 (July 2015}
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ANNEX 10O FORM PCIVRO/102
CALCULATION OF THE PRESCRIBED FEES

(If a reduced fee has been applied, the reduced amounti is indicated. }

International application No.

PCT/US2017/054189

{ﬂ Trassmitial Fee

Prescribed amount:

120.00 [7]

Awountpaid: . . . . L Lo L L

120.00 E:j overpavment

0.00 Ej balance due

Search Fee

Preseribed amount:

Sl
S orrect amount

Awmount paid:

Balance:. . . . . . .. .o .o oo =

International Filing Fee

Prescribed amount:

Fixed amount for first 30 sheets

1,264.00 [y}

S x 15.00 - 45.00 [3]

Fee per sheet

Number of sheets

w excess of 30
(excluding pages referved
to i Seciion 707{a-bis}}

Reduction where the international application is filed

(See PCT Fee tables hitp [Hwww.wipo.intpet/en/fees.pdf):

0.00 [7]

in electronic form, the reguest not being
character coded format .

in

or

fnelectronic form, the request being in charaster
coded format . -

o
o
o
-4

or

in electronic form, the request, description,
claims and abstract being m charaster coded
format .

0.00 [7]

Sub-total:

payrment

oV
balance due

0.00

1,309.00 [[777]

R
1,040.00 O
]

: reduction of %% of the
international filing fee. Whiere the anpl:cam is ( or all applicants are) so
0l'i1ih’e{7 the total 1o is 10% of the sub-total entered ai =

Applicants from certain States are entitled 1o a

e entered at ¥

1,309.00 7]

((i+i2-v); {(see Notes to the Fee Calculation Sheet as amnexed o the

correct amount

I\’ewesf Form, PCT/RO/IOL, for details):

Awount paid:
Balance: .

Fee for Priority Docmment

Presoribed amonut: |

Amowntpaid: . . .. L. 00 LT

Balance: . . . . . . . . L0

1,809.00 {:} overpayinent
0.00 m halance due
0.00 ¥ .

m correct amount
0.00 E:E Gverpayrent
0.00 E::E halance due

Fee for Earlier Search Bocuments

Preserbed amount: .

0.00 W Ei correct amaount

Amount paid: .

0.00 E:} averpayrment

Balance: . . . . . . . .. ... =

0.00 E:j balance due

Form PCT/RO/NG2 (Aunex) (July 2017}
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

— PCT

LOREN DONALD PEARSON
ASSOULINE & BERLOWE, PA
3250 MARY STREET--SUITE 100
MIAMI, FLORIDA 33133-5232

NOTIFICATION OF THE INTERNATIONAL
APPLICATION NUMBER AND OF THE
INTERNATIONAL FILING DATE

(PCT Rule 20.2(c))

Date of mailing

Confirmation No: 1404 (day/month/year)

18 Oct 2017

Applicant’s or agent’s file reference
IMPORTANT NOTIFICATION

00901.0086
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2017/054189 28 Sep 2017 28 Jul 2016

Applicant
WERNER, MARC L

Title of the invention
COOLING PILLOW

1. Theapplicantisherebynotified that the international application has been accorded the international application number and the

international filing date indicated above.

2. Theapplicant is further notified that the record copy of the international application:

. . 18 Oct 2017
was transmitted to the International Bureau on

hasnotyetbeentransmitted to the International Bureau for the reason indicated below and a copy of this notification
hasbeen sent to the International Bureau*:

D becausethe necessary national security clearance has notyet been obtained.

D because (reasonto bespecified):

* TheInternational Bureau monitorsthe transmittal of the record copy by the receiving Office and will notify the applicant (with

Form PCT/IB/301) ofitsreceipt. Shouldthe record copy not have been received by the expiration of 14 months fromthe priority
date, the International Bureau will notify the applicant (Rule 22.1(c)).

3.  FOREIGN TRANSMITTAL LICENSE INFORMATION Completed by: BL

Additional license for foreign transmittal not required. This subject matter is covered by a license already granted or
the equivalent U.S. national application. Refer to that license for information concerning its scope.

License for foreign transmittal not required. 37 CFR. 5.11(e)(1) or 37 CFR 5.11(e)(2). However, a license may be
required for additional subject matter. See 37 CFR 5.15(b).

17 Oct 2017
Foreign transmittal license granted. 35 U.S.C. 184;37 CFR 5.11 on

37 CFR 5.15(b)

Authorized officer

(date)
l:l 37 CFR 5.15(a)

Name and mailing address of the receiving Office

Mail Stop PCT, Commissioner for Patents

i Rayna Lover
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571.273-8300

Telephone No. 571-272-8842

Form PCT/RO/105 (July 2008)

Casper Sleep Inc.  Exhibit 1004
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

T PCT

LOREN DONALD PEARSON
ASSOULINE & BERLOWE, PA
3250 MARY STREET--SUITE 100 NOTIFICATION REGARDING CERTAIN
MIAMI, FLORIDA 33133-5232 CORRECTIONS MADE EX OFFICIO

(PCT Administrative Instructions, Sections 319 and 327)

Date of mailing
(day/month/year) 18 Oct 2017
Applicant’s or agent’s file reference REPLY DUE NONE
00901.0086 However, see paragraph 3 below
International application No. International filing date
(day/month/year)
PCT/US2017/054189 o 28 Sep 2017

Applicant
WERNER, MARC L

1. The applicant is hereby notified that this receiving Office has corrected formal defects in the international application
ex officio, as shown on the attached copy of:

the request, sheet No.:

the description, sheet No.:

the claims, sheet No.:

the drawings, sheet No.:

OO

other (specify):

2.  If the applicant agrees with these corrections, no further action is required in this regard.

3. Incase of disagreement with these corrections, the applicant should promply inform this receiving Office accordingly.

Name and mailing address of the receiving Office Authorized officer

Mail Stop PCT, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450
Facsimile No. 571-273-8300 Telephone No. 571-272-8842

Form PCT/RO/146 (April 2006)

Rayna Lover
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PATENT COOPERATION TREATY PCT/US2017/054189

ADVANCE E-MAIL

From the INTERNATIONAL BUREAU

PCT To:

NOTIFICATION OF RECEIPT OF PEARSON, Loren, Donald
RECORD COPY Assouline & Berlowe, PA

3250 Mary Street - Suite 100
Miami, FL 33133-5232
(PCT Rule 24.2(a)) ETATS-UNIS D'AMERIQUE

Date of mailing (day/month/year)

24 October 2017 (24.10.2017) IMPORTANT NOTIFICATION

Applicant's or agent's file reference International application No.

00901.0086 PCT/US2017/054189

The applicant is hereby notified that the International Bureau has received the record copy of the international application as detailed
below.

Name(s) of the applicant(s) and State(s) for which they are applicants:

WERNER, Marc, L. (all designated States)

International filing date: 28 September 2017 (28.09.2017)
Priority date(s) claimed: 28 July 2016 (28.07.2016)

28 September 2017 (28.09.2017)
Date of receipt of the record copy by the International Bureau: 20 October 2017 (20.10.2017)

List of designated Offices:

AP: BW, GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW

EA: AM, AZ, BY, KG, KZ, RU, TJ, TM

EP: AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT,
NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR

OA: BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG

National: AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR,
CU, CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR,
IS, JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG,
SK, SL. SM, ST, SV, SY. TH, TJ, TM, TN, TR, TT. TZ, UA, UG, US, UZ. VC, VN, ZA, ZM, ZW

ATTENTION: The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these
data and the indications in the international application, the applicant should immediately inform the International Bureau. In
addition, the applicant's attention is drawn to:

- time limits for entry into the national phase (see www.wipo.int/pct/en/texts/time_limits.htmland PCT Applicant's Guide, National
Phase, especially Chapters 3 and 4)
- requirements regarding priority documents (if applicable) (see PCT Applicant’s Guide, International Phase, paragraph 5.070)

A copy of this notification is being sent to the receiving Office and to the International Searching Authority.

The International Bureau of WIPO Authorized officer
34, chemin des Colombettes .
1211 Geneva 20, Switzerland Brosse Momque
e-mail pct.team4@wipo.int
Facsimile No. +41 22 338 89 95 Telephone No. +41 22 338 74 04
Form PCT/IB/301 (July 2010) 1/FSFKU6M9734270
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WIPO

WORLD
INTELLECTUAL PROPERTY
ORGANIZATION

DOCUMENT MADE AVAILABLE UNDER THE
PATENT COOPERATION TREATY (PCT)
International application number: PCT/US2017/054189

International filing date: 28 September 2017 (28.09.2017)

Document type: Certified copy of priority document

Document details: Country/Office: us

Number: 15/719,475

Filing date: 28 September 2017 (28.09.2017)
Date of receipt at the International Bureau: 20 October 2017 (20.10.2017)

Remark: Priority document submitted or transmitted to the International Bureau in compliance with Rule
17.1(a),(b) or (b-bis)

34, chemin des Colombettes
1211 Geneva 20, Switzerland

WWW.Wipo.int
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UNATED STATES BEPARTMENT OF COMMERCE

Linited States Patent aad Trademark Office

October 19, 2017

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE.

APPLICATION NUMBER: 15/719,475
FILING DATE: September 28, 2017
RELATED PCT APPLICATION NUMBER: PCT/US17/54189

THE COUNTRY CODE AND NUMBER OF YOUR PRIORITY
APPLICATION, TO BE USED FOR FILING ABROAD UNDER THE PARIS
CONVENTION, IS US15/719,475

Certified by

Under Secretary of Comprerce
for hetelleciual Property

and Director of the United States

Patent and Trademark Office
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 00901.0085

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Cooling Pillow

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor ‘1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Mr. El lVIarc L lNemer l E|
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | Plantation State/Province | L Country of Residencd | IJS

Mailing Address of Inventor:

Address 1 7143 West Broward Blvd.

Address 2

City | IDIanlation I State/Province ‘ FL

Postal Code | p3317 | Countryi ‘ |US

All Inventor§ I.Vlust. Be Listed - A_dditional Inventor Information blocks may be A

generated within this form by selecting the Add button.
Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.

Customer Number 4962

Email Address patent@assoulineberlowe.com | [ AddEmail | [Remove Email
Application Information:

Title of the Invention [Cooling Pillow

Attorney Docket Number| 00901.0085 Small Entity Status Claimed [X]

Application Type Nonprovisional -

Subject Matter tility -

Total Number of Drawing Sheets (if any) 9 Suggested Figure for Publication (if any) | B

EFS Web 2.2.12
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 00901.0085

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Cooling Pillow

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b)}, the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject te conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country -
filed application

Publication Information:
[[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

35 U.5.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a muiltilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number F4962

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status 'Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Claims benefit of provisional ~] 62367840 P016—07—28

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

) ) Attorney Docket Number | 00901.0085
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Cooling Pillow

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX,‘|I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codé (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Attorney Docket Number | 00901.0085

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Cooling Pillow

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign |IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | 00901.0085

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Cooling Pillow

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assighment recorded by the Office.

Applicant 1

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligaticn to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, perscen to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

i | .

Mailing Address Information For Applicant:

Address 1

Address 2

City State/Province
Countr)f | Postal Code
Phone Number Fax Number
Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Attorney Docket Number | 00901.0085

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Cooling Pillow

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

] | ]

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City ‘ State/Province
Countryi | I Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |[/Loren D. Pearson/ Date (YYYY-MM-DD)| 017-09-29
First Name P_oren Last Name ‘ Fearson Registration Number 2987
Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number | 00901.0085

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Cooling Pillow

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an applicatiocn. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures tc opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4.  Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecord in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 US.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2604 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., G5A or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open te public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | Cooling Pillow
Invention

As the below named inventor, | hereby declare that:

This declaration ot
is directed to: IE The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Marc L. Werner Date (Optional) :

Signature:

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject 1o the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Avrrecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Avrecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arrecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Avrrecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Avrecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arrecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Avrecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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TITLE OF THE INVENTION
[0001] Cooling Pillow
CROSS-REFERENCE TO RELATED APPLICATIONS

[0002] This application claims the benefit of U.S. Provisional Application No. 62/367,840, filed July 28,

2016, which is hereby incorporated by reference.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT
[0003] Not Applicable

THE NAMES OF PARTIES TO A JOINT RESEARCH AGREEMENT

[0004] Not Applicable

INCORPORATION-BY-REFERENCE OF MATERIAL SUBMITTED ON A COMPACT DISC
[0005] Not Applicable

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0006] The invention relates to bedding, and in particular to pillows with cooling features.
DESCRIPTION OF THE RELATED ART

[0007] Obtaining quality sleep is an essential component of both maintaining and improving one’s
health. While sleeping, people pass through five phases of sleep: stages 1, 2, 3, 4, and REM (rapid eye
movement) sleep. These stages progress in a cycle from stage 1 to REM sleep, then the cycle starts over
again with stage 1. People lose some of the ability to regulate their body temperature during REM, so
abnormally hot or cold temperatures in the environment can disrupt this stage of sleep. Having suitable
bedding is critical in controlling temperature, which ultimately, when adequate, can enhance the quality

of sleep that one receives.
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[0008] When the temperature around the body’s microclimate stays balanced, the sleeper awakens
less, sleeps deeper, and gets a better more restorative sleep. Today, many people suffer from waking in

the middle of the night due to temperature fluctuations.

[0009] One significant area of importance for temperature balance is at one’s head. Commonly, when
sleeping, individuals rest their head on a pillow. Traditional pillows are composed of a variety of
materials, but such materials lack the ability to regulate one’s sleep at a lower, more comfortable

temperature.

[0010] Previous attempts at reducing temperature with modified pillows incorporating phase change
material (PCM) have been unsuccessful. These prior attempts look to incorporate phase change material

into the chemical composition of the cushion prior to pillow formation.

[0011] By mixing phase change material into the chemical composition prior to pillow formation, the

phase change material is diluted and the abilities of the PCM are reduced.

[0012] In addition, by mixing phase change material into an interior of a volume of foam, discreet
locations containing PCM are surrounded by foam. The surrounding foam acts as a thermal insulator
that inhibits heat exchange between the discreet PCM locations and a person resting on the surface of

the foam.

[0013] MacKay (US Pat. Pub. 2012/0193572) teaches dispersing the phase change material within the
foam of bedding. No detail is provided regarding the application of a layer of phase change material
upon the surface of the bedding. The usefulness of the phase change material in regulating the

temperature is thus reduced in the pillows according to MacKay.

[0014] A phase-change material (PCM) is a substance that has a high heat of fusion and that is capable
of storing and releasing large amounts of energy by melting and solidifying at certain temperatures.
Heat is absorbed or released when the material changes from solid to liquid and vice versa; thus, PCMs

are classified as latent heat storage (LHS) units.

[0015] Accordingly, a PCM that melts below body temperature would feel cool as it absorbs heat, for
example, from a body. The melting and freezing of the material takes place over a narrow temperature

range, thereby allowing small changes in temperature to cause reactions.
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[0016] PCMs have been used in the inclusion of the chemical composition of foam pillows, but due to
diluting of the advantageous properties of the PCM, the user is unable to feel the full extent of the

coolness that PCMs are capable of achieving.

[0017] Pillow covers and pillow protectors protect an enclosed pillow during use. A pillow cover
inhibits moisture such as perspiration and saliva, from reaching the enclosed pillow. The pillow cover
acts as a pouch for holding the pillow. A zipper is included to open and close the pouch. The pillow cover
can be removed from the pillow and washed separately from the pillow, which may not be washable.
The pillow cover also typically costs less than a pillow. The pillow cover can be removed and disposed
when soiled and the enclosed pillow can be saved and reused. A pillow cover is typically made from a
cotton textile similar to a sheet and sometimes includes a waterproof membrane made of polyurethane.
Traditional pillow covers have the unintended affect of inhibiting airflow and decreasing the

breathability of the enclosed pillow.

[0018] A pillow case or pillow cover is an exterior pouch in which the pillow and the pillow cover are
placed. The pillow case adds decorative features to a pillow and can be easily washed by removing the
pillow and the pillow cover. Pillow cases are made of cotton fabric. A problem with traditional pillow

cases is that they inhibit airflow and decrease the breathability of the enclosed pillow.

[0019] As shown by the review of the prior art, a need exists to provide supportive bedding that

improves a sleeper’s temperature regulation, particularly when first falling asleep.
BRIEF SUMMARY OF THE INVENTION

[0020] An object of the present invention is to provide a cooling pillow that incorporates phase change

material to produce a cooled surface when a sleeper rests his or her head on the pillow.

[0021] A further object of the present invention is to provide a pillow that creates a flow of air when
the pillow is compressing. “Compressing” in this context means while being reduced in volume, as

contrasted to “compressed”, which means staying at a constant, compressed volume.

[0022] A further object of the present invention is to provide a pillow that creates a flow of cooled air

when the pillow is compressing.
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[0023] A block of solid, resilient, compressible foam forms a core of the cooling pillow. The foam block
can be made from polyurethane foam, visco elastic foam, and gel infused polyurethane foam.
Alternative foams include natural latex and synthetic latex foams. Suitable foams can have densities
between 40 and 64 g/l. An overly firm pillow will neither compress sufficiently nor auto adjust under the
weight of the sleeper’s head. An overly plush pillow flattens under the weight of sleeper’s head and
remains compressed after removing one’s head. A satisfactory pillow will have a response time between
four and eight seconds (4-8 s). Response time can be a measure of the time for pillow to be depressed

under a weight of a typical head or the time for the pillow to recover when the weight is removed.

[0024] A block of solid, resilient, compressible foam is made by mixing the materials for the foam,
spraying the mixture with a gas to form a liquid foam, filling a mold with the liquid foam, and curing the
liguid foam to form a solid foam. In the case of a polyurethane foam, a liquid polyol component is mixed
with a liquid isocyanate component. The components are selected based on the desired physical
properties of the foam. Modifiers can be further added to help achieve the desired physical properties
and to aid in processing. Next, the mixture is sprayed from a nozzle into a mold. Carbon dioxide is
sprayed from a second nozzle into the steam of sprayed mixture to produce a liquid foam. The mold has
a cavity shaped like the shape of a pillow when closed. After filling the mold with the liquid foam, the
mold is closed and the liquid foam is heated to 51.7 °C and cured for ten to twelve minutes. After curing,
the mold is opened and a cast is removed. The cast is a block of solid, resilient, compressible foam,

which can be further processed.

[0025] While a foam block according to the invention can have any size, a block that is sized to meet
existing standard sizes can be particularly useful. For example, a block that is 41 cm long, 61 cm wide,

and 14 cm thick can be used to form a pillow.

[0026] Cracking a foam block has been found to enhance the comfort and feel in bedding. Cracking is a
term for processing a foam block with a roller press. A block of solid, resilient, compressible foam is
passed through a roller press twice. While a foam block that has been rolled once has improved
compression and resilience characteristics, passing the foam block through the roller twice provides
optimal characteristics. The roller press opens some of the closed cells that make up the foam block. A
foam block that has been cracked has a compressibility and resilience that allows the resulting pillow to

be usable by back, side, and stomach sleepers.
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[0027] Perforations are formed in the solid, resilient, compressible foam block to increase a volume of
air being evacuated through the perforated surface when the foam block is compressed. Increasing the
size or number of perforations increases the volume of air being evacuated through the perforated
surface. In addition, increasing the size or number of perforations increases the compressibility of the
foam block. Decreasing the spacing between perforations increases the volume of air being evacuated
through the perforated surface. In addition, decreasing the spacing between perforations increases the
compressibility of the foam block. Shaping the perforations with wider openings near a surface,
increases the compressibility of the foam block nearer the surface. Forming perforations through the
foam block inline with the direction of compression, increases the volume of air through the surface

compared to perforations that do not go through the block.

[0028] Accordingly, a further object of the invention is to provide a plurality of perforation in a surface
of a foam block that maximize a volume of air passed through the surface when the foam block is
compressed. At the same time, a further object of the invention to provide a pillow that is not too

compressible that the foam block will be fully compressed during normal use.

[0029] A further object of the invention is maximizing airflow through a PCM-coated surface without
compromising the supportiveness of the bedding. Perforations can be formed in the solid, resilient,

compressible foam block that have larger diameters near the surface and narrower diameter from the
diameter. Perforations with this shape cause the foam block to be more compressible near the surface

and increasingly resilient as the foam block is compressed.

[0030] Perforations made according to the following process result in bedding with improved cooling
and performance compared to pillows made with other methods, particularly, molding. According to the
process, the solid, resilient, compressible foam block is compressed into a flat state by applying pressure
to the surface that is to have the cooling properties. Next holes are punched through the compressed
foam block. The punch itself can have a conical or frustoconical shape to create the increasing diameter

perforations.

[0031] As stated, an object of the invention is maximizing air flow through the surface with PCM
material, while maintaining the comfort and supportiveness of the bedding. Two of the factors that
affect both the air flow and the comfort and supportiveness of the bedding are the number of

perforations and the size of the perforations. It has been found that the volume of perforations being
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compressed is proportional to the volume of air being blown past the PCM-containing surface. At the
same time, good performing bedding is known to compress to a height that places the sleepers skeleton
inline under the weight of the body, while retaining a recovery time between four and eight seconds (4-
8 s). Recovery time is the time required for the solid, resilient, compressible foam block to return to an
uncompressed state after normal use. The compressibility of the solid, resilient, compressible foam
block increases with the volume of perforations being compressed. So, if too much of the volume of the
solid, compressible, resilient foam block is perforations, then the bedding will be too compressible and
will sag to a point that moves the resting body out of alignment. Accordingly, an object of the invention
is to provide bedding with a maximized volume of perforations that does not have too much

compressibility.

[0032] A further object of the invention is to provide bedding with a good feel. A proper combination
of compressibility and resilience in bedding contributes to what is subjectively called “Good Feel”. Bad
feel is experienced in bedding that does not auto adjust to person’s size, weight, and shape. A good feel

is described to be like a person resting in a pool of water in a neutrally buoyant state.

[0033] A phase change material (PCM) is a substance with a high heat of fusion which, melting and
solidifying at a certain temperature, is capable of storing and releasing large amounts of energy. Heat is
absorbed or released when the material changes from solid to liquid and vice versa; thus, PCMs are

classified as latent heat storage (LHS) units.

[0034] Latent heat storage can be achieved through liquid to solid, solid to liquid, solid to gas, and
liquid to gas phase changes. However, only solid to liquid and liquid to solid phase changes are practical

for PCMs.

[0035] Initially, solid-liquid PCMs behave like sensible heat storage (SHS) materials; their temperature
rises as they absorb heat. Unlike conventional SHS materials, however, when PCMs reach the
temperature at which they change phase (their melting temperature) they absorb large amounts of heat
at an almost constant temperature. The PCM continues to absorb heat without a significant rise in
temperature until all the material is transformed to the liquid phase. When the ambient temperature
around a liquid material falls, the PCM solidifies, releasing its stored latent heat. Within the human
comfort range between 20-30 °C, some PCMs will store five to fourteen times (5-14X) more heat per

unit volume than conventional storage materials.
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[0036] Organic PCMs are particularly applicable to bedding. Organic PCMs pose less health risks to

sleepers. Organic PCMs can be paraffin, carbohydrate, or lipid derived.

[0037] To provide a PCM that can be added to a surface and that does not dissipate upon liquefying,

the PCM is microencapsulated. The PCM should have a latent heat of 170 J/g.

[0038] The microcapsules, which start in powder form, are mixed with polyurethane foam to create a
durable PCM mixture. The durable PCM mixture is applied to the surface of the solid, resilient,
compressible foam block and allowed to cure. The resulting PCM layer is suitably adhered to the foam

block and is flexible enough not to crack during use.

[0039] The microencapsulated phase change material sold under the trademark ENFINIT® 28 PCM has
been found to be particularly applicable. An alternative PCM material that can be microencapsulated

and used is described in MacKay US 2012/0193572 A1, which is hereby incorporated by reference.

[0040] An object of the invention is to alleviate discomfort felt while sleeping. One way the cooling
pillow improves discomfort is through improving air flow. The cooling pillow is formed of aerated gel
memory foam, which allows air to circulate and creates a plush more responsive feel than a traditional
pillow. The aerated gel memory foam pillows create a current of air when the pillow is compressed. The

air current created is greater in an aerated pillow than an unaerated pillow.

[0041] The gel memory foam is aerated by incorporating holes throughout the pillow. The holes
increase the velocity of the air being pushed from the foam block while the foam block is being
compressed. Holes that run from the top surface of the foam block to the bottom surface of the foam
block produce a faster gust of air than foam blocks with holes that do not transverse the entirety of the

foam block.

[0042] An object of the invention is to improve the way in which phase change material is utilized. One
way the cooling pillow improves the utilization of phase change material is through innovative
application of the phase change material on the surface of the cooling pillow. The cooling pillow

incorporates the phase change material in a uniform layer on at least one surface of the pillow.

[0043] The cooling pillow is designed for repeated use. In order to withstand the repeated use, the

cooling pillow incorporates both an inner pillow protector and an outer pillow cover to create a thin, but
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protective barrier between the user of the cooling pillow and the phase change material. The pillow

protector encloses the foam block.

[0044] According to the objects of the invention, the pillow can include a pillow protector. The pillow
protector encloses the solid, compressible, resilient foam block. The pillow protector protects the solid,
resilient, compressible foam block and the PCM layer from abrasion. The pillow protector is breathable.
The material of the pillow protector is selected to maximize the flow of air from the solid, compressible,
resilient foam block is compressed while still protecting the pillow during normal use. An example of a
breathable material is a scrim. A scrim is a very light textile made from cotton, or sometimes flax. It is
lightweight and translucent. A scrim has a rectangular weave that is similar in size in its openings to a
window screen. Another type of scrim is called bobbinet/bobbinet. This material has a hexagonal hole

shape and comes in a variety of hole sizes.

[0045] According to the objects of the invention, the pillow can include a pillow cover. The pillow cover
encloses the pillow protector and the solid, compressible, resilient foam block. The pillow cover can
include a closure such as a zipper at one end to removably secure the foam block and the pillow
protector inside the pillow cover. To maximize the gust of cooled air that is created when the PCM-
covered surface is pressed, a lightweight performance fabric forms a breathable panel of the pillow

cover. The breathable panel is placed over the PCM-covered surface.

[0046] The portion of the pillow case that overlies the phase change material can be made of a
performance fabric. The performance fabric improves the cooling of the pillow by minimizing the
blockage of air-flow from the pillow as the pillow is being compressed. The performance fabricis
improved compared to natural fiber covers, particularly cotton. In addition, the performance fiber
transfers heat (i.e. cool) better than natural fibers. The performance fiber is also cool to the touch. The

performance fiber wicks moisture and perspiration from the user’s skin. Inner layer of cover

[0047] The sewing pattern on one side of the outer pillow cover is shaped in a specialized pattern, with
increased thickness regions in some areas, and decreased thickness regions in the spaces between the

increased thickness regions.

[0048] The sewing pattern on the opposite side of the outer pillow cover is uniform in thickness. The
thickness of this side of the outer pillow cover is equal to the thickness of the decreased thickness

regions on the patterned outer pillow cover side.
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[0049] The rear (i.e. not facing the phase-change side) of the pillow cover can be composed of cotton.

[0050] It is an object of the current invention to allow for the phase change material to regulate
adequately the user’s temperature. One way in which the phase change material is adequately utilized is
through controlling the thickness of both the inner pillow cover and the outer pillow cover to allow the
user’s temperature to be responsively observed by the phase change material to allow the material to

both absorb and release heat as needed.

[0051] In accordance with the objects of the invention, the phase change material layer, located on at
|east one side of the foam pillow, is arranged to underlie the side of the pillow cover with uniform
thickness. By having the phase change material layer underlie the uniform thickness side of the pillow
cover, the degree of separation between the user and the phase change material is minimized. This

allows for the phase change material to adequately respond to the thermal needs of the user.

[0052] It is an object of the current invention to provide a cooling sensation to the user, which will
increase comfort levels. One way in which cooling is provided to the user is through the aeration in the
pillow. With the use of aerated gel foam, the pillow provides a release of air in an outward motion when
compressed. This release of air, combined with the phase change material, cools the user’s head with a

gust of cooled air when the pillow is compressed, thus increasing comfortability.

[0053] In order to improve the wear of the foam block, a pillow protector is used to enclose the foam

block. The pillow protector and foam block can be removed, together, from the pillow cover.

[0054] One object of the current invention is to maintain a sustained comfortable thermal
environment in order to provide quality sleep. The cooling pillow provides a maintained thermal
environment, within an ideal temperature range, with the phase change material layer. The phase
change material melts when the temperature increases above the range, and solidifies when the
temperature decreases beneath the range. This melting and solidifying of the phase change material

absorbs and releases heat as needed to provide a controlled thermal environment for the user.
[0055] Other features of the invention are set forth in the appended claims.

[0056] Although the invention is illustrated and described herein as embodied the invention is not

limited to the details shown because various modifications and structural changes may be made without
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departing from the invention and the equivalents of the claims. However, the construction and method
of operation of the invention together with additional objects and advantages thereof will be best
understood from the following description of specific embodiments when read in connection with the

accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

[0057] Fig. 1is a bottom elevational view of a cooling pillow according to the invention.

[0058] Fig. 2 is a top elevational view of the cooling pillow shown in Fig. 1 with a pillow cover removed.

[0059] Fig. 3 is a top elevational view of the cooling pillow shown in Fig. 1 with a pillow case and pillow

protector removed.

[0060] Fig. 4 is a left elevational view of the cooling pillow shown in Fig. 1 with the pillow protector

and the pillow protector opened to expose the foam block.
[0061] Fig. 5 is a left, top, front perspective view of the cooing pillow shown in Fig. 4.

[0062] Fig. 6 is a left, top, rear perspective view of the cooling pillow shown in Fig. 1 with the pillow

case retracted and the pillow protector partially retracted.

[0063] Fig. 7 is a first alternate left, top, front perspective view of the cooling pillow shown in Fig. 6

with the outer and inner cover retracted to expose the cooling layer on the foam block.

[0064] Fig. 8 is a second left, top, front perspective view of the cooling pillow shown in Fig. 7.
[0065] Fig. 9 is a left, top perspective view of the cooling pillow shown in Fig. 6.

DETAILED DESCRIPTION OF THE INVENTION

[0066] Reference numbers are used consistently throughout the figures of the drawing unless
otherwise described. While the present invention is described with respect to what is presently
considered to be the best mode, the invention as claimed should not be limited to the embodiments

that are shown and described. Furthermore, the invention is not limited to the particular methodology,

10
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materials, and modifications described in this section. The terminology used herein is for the purpose of

describing exemplary embodiments of the invention..

[0067] Figs. 1-9 show a preferred embodiment of a cooing pillow 100. In Fig. 1, a patterned side 402 of
a pillow cover 400 is shown. The patterned side 402 is textured by having material of different
thicknesses. The patterned side 402 has evenly spaced thicker regions 406 separated by evenly spaced
thinner regions 405. The thicker regions 406 are hexagonal shaped. The thicker regions 406 are four
millimeters (4 mm) thick. The thinner regions 405 are two millimeters (2 mm) thick. The pillow cover is
made from cotton. The patterned side 402 provides a plush surface. In this preferred embodiment, the

patterned side 402 is not optimized to maximize cooling.

[0068] The user of the cooling pillow 100 may choose to sleep with either side of the cooling

pillow 100 facing upward. In certain climates, the user may prefer to utilize the patterned side 402 of
the pillow cover 400 to rest his or her head. The patterned side 402, by having increased and decreased
thickness regions equally spaced, creates a soothing sensation for the user. Also, the patterned side 402,
by having increased thickness relative to the uniform side 403 (which is shown in Fig. 2) of the pillow
cover 400, allows for decreased cooling, which may be preferable to certain users or in certain

situations.

[0069] Fig. 2 shows the uniform side 403 of the pillow cover 400. The uniform side 403 is made from a

performance fabric. The preferred embodiment of performance fabric is an elastane/polyester blend.

[0070] Fig. 6 shows a pillow protector 300. The pillow protector 300 is a scrim. The scrim is made from
a lightweight cotton cloth. The pillow protector 300 encloses the foam block 200. Note: for purposes of
showing the foam block 200, Figs. 4-9 show the pillow protector 300 opened and partially retracted;
however, in the actual preferred embodiment, the pillow protector 300 is sewn closed. The pillow
protector 300 and the foam block 200 are placed within the pillow cover 400. The pillow protector 300
eases the removal of the pillow protector/foam block from the pillow cover 400 because the cotton
fabric of the pillow protector 300 has a lower coefficient of friction than the foam block 200. In addition,
the pillow protector protects the foam block 200 and the cooling layer 203 by preventing abrasion on
the foam block 200 as the pillow protector/foam block are being pulled from a snug fitting pillow cover

400.

11
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[0071] Fig. 3 shows a foam block 200. The foam block 200 is made from solid, resilient, compressible
foam. A preferred type of foam is polyurethane foam. Alternate types of foam include viscoelastic foams
and gel-infused polyurethane foams. The foam block 200 has a top surface 204. To obtain the best

cooling effect, a user places her or his head on the top surface 204 of the cooling pillow 100.

[0072] A plurality of holes 202 are formed through the foam block 200. The holes 202 run parallel to
each other. The holes 202 transverse the foam block 200; that is, the holes 202 are formed in the top
surface 204, through the foam block 200 itself, and in the bottom surface. The bottom surface is not
shown in Fig. 3. The holes 202 have a frustoconical shape. Throughout their lengths, the holes 202 have
a circular cross section. At the top surface 204, the holes 202 have a diameter of one centimeter (1 cm).
At the bottom surface, the holes 202 have a diameter of six tenths of a centimeter (0.6 cm). The

holes 202 are formed in a repeating square pattern. The holes 202 are center-spaced twenty-five
centimeters (25 cm) apart from each other. As shown in Fig. 4, a seam 201 separates the foam block 200

into the top surface 204 and the bottom surface 205.

[0073] A cooling layer 203 is disposed on the top surface 203. The cooling layer 203 includes
microencapsulated phase change materials. A preferred embodiment of the microencapsulated phase
change materials is sold under the trademark ENFINIT® 28 PCM. Phase change materials can be
abbreviated by the acronym PCM. The microcapsules of PCM are formed using thin, impermeable acrylic
capsule walls. The capsule size range from eight to ten micrometers (8-10 um), with a median particle
size of ten micrometers (10 um). The capsules have a core to wall ration of 80-95% core to 5-20% wall.
The microencapsulation system sold under the trademark ENCAPSYS® is a preferred microencapsulation
system. A microencapsulated PCM with a heat capacity of 186 joules/gram, an onset melting
temperature of 27° C and an onset crystallization temperature of 27° Cis preferred. The preferred PCM
that is included in the microcapsules is a glycerin-based phase change material. The microencapsulated
PCM is mixed with polyurethane and adhered to the top surface 204. When preparing the cooling layer
203, the weight ratio of microencapsulated PCM to polyurethane is 2:3 — 3:7. After curing, the cooling
layer 203 has a thickness of one to two millimeters (1-2 mm). An alternate example of a suitable PCM is
described in US patent publication MacKay, US 2012/0193572 A1, which is hereby incorporated by

reference.

[0074] In another embodiment, which is not shown, holes that do not reach the opposing surface (i.e.

bottom surface) may be made in the top surface 203.

12
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[0075] Placing the uniform side 403 of the pillow cover 400 over the cooling layer 203 increases the
heat transfer between the user’s head and the pillow 100 in two ways. First, overlying the cooling layer
203 with the uniform side 403 increases convection. Because the uniform side 403 is thinner than the
patterned side 402 and because the uniform side 403 is made from a material that blocks less wind than
the patterned side 402, the gust of air that reaches the user’s head relative is increased. Second,
overlying the cooling layer 203 with the uniform side 403 increases conduction because the uniform side

403 is less insulating than the thicker patterned side 402.

[0076] Despite the decreased heat transfer and additional cost of materials, in an alternative
embodiment, which is not shown, the cooling layer can adhere to the surfaces of both sides of the

pillow.

[0077] Figs. 4-9 show the cooling pillow 100 with its various layers retracted or removed to show their
location relative to each other. The cooling pillow 100 is the combination of the foam block 200, the
pillow protector 300 (as shown in Fig. 6), and the pillow cover 400. Note, in actual use, the pillow

protector 300 is sewn closed and cannot be retracted.

[0078] In the preferred embodiment, the foam block 200 is formed of aerated gel foam. When formed,
the foam block 200 has holes 202, and a seam 201. The holes 202 extend from one side of the foam
block 200 to the other, with the seam 201 separating the sides. The foam block 200 is releasably held
within the pillow cover 400 by a zipper opening 404. The user of the cooling pillow 100 may remove the
foam block 200 from within the pillow cover 400 in order to switch the side of the pillow cover 400 that

the cooling layer 203 is exposed to, or to wash the pillow cover 400.

[0079] Fig. 5 shows the cooling pillow 100 inside of the pillow cover 400, with the zipper opening 404
in an open position. The seam 201 of the foam block 200 aligns with the seam 401 of the pillow cover
400. The cooling pillow 100 is shown in an upward position that, in the preferred embodiment, would be
the position in which the user would sleep on the pillow 100. The uniform side 403 of the pillow cover
400 is directed towards the top of the cooling pillow 100, and the patterned side 402 of the pillow cover
400 is directed toward the bottom of the cooling pillow 100. In the preferred embodiment, the cooling
layer 203 (as shown in Fig. 3) is exposed to the uniform side 403 of the outer cover 400 of the cooling
pillow 100. The user places his or her head on the uniform side 403 of the cooling pillow 100 while

sleeping. In other embodiments, not shown, the user may reverse the side that the cooling layer 203 is
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exposed to. In the other embodiments, not shown, the cooling layer 203 may be exposed to the

patterned side 402 of the pillow cover 400.

[0080] Fig. 6 shows the various components of the cooling pillow 100. The foam block 200 is the most
interior of the components, with the pillow protector 300 enclosing the foam block 200. The pillow
cover 400 encloses the pillow protector 300. In the preferred embodiment, the pillow cover 400 has

differing thicknesses on either side (as shown in Fig. 5).

[0081] The foam block 200 that is shown in Fig. 3 can be used or sold without a pillow protector 300 or

pillow case.

[0082] In an alternate embodiment that is not shown, the pillow protector 300 is not included. In this

alternate embodiment, the foam block 200 is enclosed directly within the pillow case 400.

[0083] In an alternate embodiment that is not shown, the pillow case 400 is not included. In this

alternate embodiment, the foam block 200 is enclosed within the pillow protector 300.

[0084] Fig. 7 shows the left end of the cooling pillow 100 with the opening 302 of the pillow protector
300 in an open position, exposing the foam block 200 beneath. The pillow cover 400 is shown enclosing
the pillow protector 300. The cooling layer 203 located on the surface of the foam block 200 is shown
facing outward. In the preferred embodiment, the holes 202 in the surface of the foam block 200 extend
through the cooling layer 203. In the embodiment shown, the cooling layer 203 is rectangular in shape.
In the embodiment shown, the cooling layer 203 is located on one surface of the foam block 200. The
cooling layer 203 in the preferred embodiment is outward facing, toward the uniform side 403 of the

pillow cover 400.

[0085] In alternate embodiments that are not illustrated, the shape of the cooling layer 203 may vary
without departing from the invention. In other embodiments, the cooling pillow 100 may incorporate
multiple cooling layers 203, for instance, a further cooling layer may match the cooling layer that is
depicted in the preferred embodiment and be exposed toward the patterned side 402 of the outer

cover 400.

[0086] Fig. 8 shows the preferred embodiment of the cooling pillow 100. The pillow cover 400 is pulled

down below the pillow protector 300, and the pillow protector 300 is pulled down through the opening

14

Casper Sleep Inc.  Exhibit 1004 Page 68 of 186



00901.0085

302 of the pillow protector 300, exposing the foam block 200. The seam 301 of the pillow protector 300
aligns with the seam 201 of the foam block 200. The side of the foam block 200 shown is the absent the
cooling layer 203. The cooling layer, in the embodiment shown, is exposed to the back side of the foam
block 200, causing it not be able to be seen. When in use, the pillow protector 300 is pulled upward
toward the exposed end of the foam block 200, and the pillow cover 400 is pulled upward in a similar
fashion to encompass the pillow protector 300. The cooling pillow 100, when in use does not expose
the holes 202 outside of the pillow protector 300 or the pillow cover 400. Instead, when compressed,
the holes 202 release air in an outward direction, toward the user through both the pillow protector 300
and the pillow cover 400. This release of air, in combination with the cooling layer 203, creates

increased comfortability to for the user.

[0087] Fig. 9 shows the reversed side of the cooling pillow 100 that was depicted in Fig. 8. The pillow
cover 400 is pulled down below the inner pillow cover, and the pillow protector 300 is both lifted
upward away from the pillow, and pulled down toward the end of the foam block 200 opposite of the
end of the opening 302, exposing the foam block 200 beneath. The cooling layer 203 is shown in a
rectangular shape on the surface of the foam block 200. The holes 202 in the foam block 200 are shown
extending through the foam block 200 and the cooling layer 203. The seam 201 of the foam block 200
aligns with the seam 301 of the inner cover 300 to allow the inner cover 300 to be straight in relation to
the foam block 200 when pulled up. The opening 302 of the inner cover 300 allows for the foam block
200 to be removed. The foam block 200 may need to be removed from the pillow protector 300 and the

pillow cover 400 to allow for either the pillow protector 300 or the pillow cover 400 to be washed.

[0088] A preferred embodiment of a process for making a cooling pillow includes the following steps.
A conventional mixture of materials for forming a solid, resilient, compressible polyurethane foam is
prepared. Before pouring the mixture into the mold, a mold releasing agent is sprayed on the surface of
the mold. Next, the mixture is poured into a mold. The mold has the shape of the desired pillow. A
preferred size pillow is 41 cm by 61 cm by 14 cm. Next, the mold is heated to 51.7° C. The temperature
of the mold is held at 51.7° C for at least ten minutes and no more than twelve minutes. After the time
expires, a block of solid, resilient, compressible polyurethane that is shaped like the mold is removed

from the mold.

[0089] The foam block is “cracked” twice to improve the feel of the pillow. To crack the pillow, the

pillow is run between a set of rollers.
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[0090] Holes are formed in the foam block according to the following steps. First the foam block is
compressed by pressing the top surface of the foam block toward the bottom surface. Next, an array of
punches are pressed against the top surface of the compressed pillow to form holes that transverse the
foam block from the top surface to the bottom surface. The resulting holes will have a frustoconical
shape. The holes have a diameter of one centimeter at the top surface. The holes have a diameter of 0.6
cm at the bottom surface. The holes are formed in a repeating rectangular pattern in which the holes

are center spaced 2.5 cm apart from each other.

[0091] The phase change material is purchased in a microencapsulated state. The preferred phase
change material is sold under the trademark ENFINIT® 28 PCM. The PCM is mixed with a batch of the
above-described polyurethane material. The weight ratio of microencapsulated PCM to polyurethane is
2:3 —3:7. The PCM-polyurethane mixture is applied in two coats to the top surface of the foam block.
Each coat is cured by reheating the painted foam block to 51.6 ° C for ten to twelve minutes. The

resulting cooling layer is between one and two millimeters (1-2 mm) thick.

[0092] To complete the cooling pillow, the foam block with cooling layer is placed within a pillow
protector. The pillow protector is stitched close. The pillow protector, which houses the foam block with
cooling layer, is inserted into the pillow case. When the pillow protector is inserted, the top surface of
the foam block, on which the cooling layer is applied, is oriented to underlie the uniform side of the

pillow cover.

[0093] The process for making the cooling pillow is conducted under standard laboratory conditions

unless otherwise specified.

[0094] A preferred embodiment of a process for using the cooling pillow includes the following steps.
To begin, the pillow protector 300, which holds the foam block 200 with cooling layer 203, is inserted
within a pillow case 400 so that the cooling layer 203 is oriented beneath the uniform side 403 of the
pillow cover 400. Next, the cooling pillow 100 is placed on a surface (for example, a bed top) with the
uniform side 403 of the pillow case and the cooling layer 203 facing upward. A user then compresses the
cooling pillow 100 by applying pressure against the uniform side 403. Typically, the pressure is applied
by resting the user’s head on the uniform side 403. As the cooling pillow 100 compresses, a rush of air

that is cooled by the cooling layer 203 passes through the pillow protector 300, through the uniform

16

Casper Sleep Inc.  Exhibit 1004 Page 70 of 186



00901.0085

side 403, and onto the head and neck of the user. The user continues to rest his or her head on the

compressed pillow while sleeping.

[0095] If the user wants an additional gust of cooled air, the user lifts his or her head from the uniform
side 403 and allows the foam block 200 to expand to its original shape. After the foam bock 200 is
expanded, the user places his or head against the uniform side 403to compress the foam block 200 and

create another gust of air.
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WHAT IS CLAIMED IS:

1. Bedding for providing cooled air when compressing, comprising:

a block of solid, resilient, compressible foam for resting upon, said block having a surface to be
cooled, and said block having a hole formed therein, said hole being further formed through said
surface; and

a phase change material being disposed on said surface, said phase change material being
convertible from a solid state to a liquid state when pressed.

2. The bedding according to claim 1, wherein said block has a further hole formed therein, said further
hole being further formed through said surface.

3. The bedding according to claim 2, wherein said hole and said further hole are parallel.

4. The bedding according to claim 1, wherein:

said block has a plurality of holes formed therethrough;

said plurality of holes are parallel to each other; and

said plurality of holes are square spaced.

5. The bedding according to claim 1, wherein said phase change material is microencapsulated.

6. The bedding according to claim 1, wherein said phase change material has a melting point between
twenty-five degrees Celsius and thirty degrees Celsius.

7. The bedding according to claim 1, further comprising a pillow protector surrounding said block, said
pillow protector being formed from a wind-permeable material.

8. The bedding according to claim 7, further comprising a pillow cover surrounding said pillow
protector, said pillow cover having a panel of wind-permeable material overlying said phase change
material.

9. The bedding according to claim 8, wherein said wind-permeable material is made from a
performance fabric.

10. A process for manufacturing bedding, which comprises:

providing a solid, resilient, compressible foam block, said block having a surface;

applying phase change material to said surface; and

forming a hole into said block and through said surface.

11. The process according to claim 10, which further comprises cracking said block.

18
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12. The process according to claim 10, which further comprises:
compressing said block by pressing on said surface before the forming of the hole; and
performing the forming of the hole while said block is compressed.
13. A process for cooling, which comprises:
providing bedding including a block of solid, resilient, compressible foam, said block having a
surface, and said block having a hole formed therein, said hole being further formed through said
surface; and a phase change material being disposed on said surface, said phase change material being
convertible from a solid state to a liquid state when pressed; and
compressing said block.
14. The process according to claim 13, which further comprises placing said block with said surface
facing upward.
15. The process according to claim 13, which further comprises placing a head of a user on said surface

to compress said block.

19
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ABSTRACT OF THE DISCLOSURE

A cooling pillow generates a gust of cooled air when compressed. A solid, resilient, compressible foam
block forms a core of the cooling pillow. A phase change material layer adhered to a surface of the foam
block. Holes can be formed in the foam block to enhance the feel of the pillow and to improve the speed
at which air is displaced when the cooling pillow is compressed. A pillow protector encloses of
lightweight breathable material encloses the foam block. The pillow protector prevents the foam block
and cooling layer from being abraded during insertion and removal from a pillow case. The pillow case
encloses the pillow protector, which in tour holds the foam block and cooling layer. The pillow case has
a breathable surface. The breathable surface is oriented to overly the cooling layer. A performance
material can be used to form the breathable surface. To use the cooling pillow, the cooling pillow is
oriented with the cooling layer and the breathable surface facing upward. The user then rests his or her
head on the top of the pillow and compresses the cooling pillow with the weight of his or her head. As
the pillow compresses, air is displaced and is cooled by the phase change material in the cooling layer.

The result is a gust of cooled air against the user’s head and neck.

00218060.DOCX
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New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
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Casper Sleep Inc.  Exhibit 1004 Page 88 of 186



PATENT COOPERATION TREATY PCT/US2017/054189

ADVANCE E-MAIL

From the INTERNATIONAL BUREAU

PCT b

NOTIFICATION CONCERNING SUBMISSION, PEARSON, Loren, Donald
OBTENTION OR TRANSMITTAL Assouline & Ber]owe’ PA
OF PRIORITY DOCUMENT 3250 Mary Street - Suite 100
Miami, FL 33133-5232
(PCT Administrative Instructions, Section 411) ETATS-UNIS D'AMERIQUE

Date of mailing (day/month/year)

25 October 2017 (25.10.2017)
Applicant's or agent's file reference

00901.0086 IMPORTANT NOTIFICATION
International application No. International filing date (day/month/year)

PCT/US2017/054189 28 September 2017 (28.09.2017)
International publication date (day/month/year) Priority date (day/month/year)

Not yet published 28 July 2016 (28.07.2016)
Applicant

WERNER, Marc, L.

The applicant is hereby notified of the date of receipt (or of obtaining by the International Bureau) of the priority document(s) relating
to all earlier application(s) whose priority is claimed. Unless otherwise indicated by the letters "NR", in the right-hand column or by an
asterisk appearing next to the date of receipt, the priority document concerned was submitted or transmitted to or obtained by the
International Bureau in compliance with Rule 17.1(a), (b) or (b-bis). This Form replaces any previously issued notification
concerning submission, transmittal or obtaining of priority documents.

Priority date Priority application No. Country or _regional Office Date of receipt
or PCT receiving Office of_priority document
28 July 2016 (28.07.2016) 62/237,840 us NR
28 September 2017 (28.09.2017) 15/719,475 us 20 October 2017 (20.10.2017)

The letters "NR" denote a priority document which, on the date of mailing of this Form, had not yet been received or obtained by the
International Bureau in compliance with Rule 17.1(a), (b) or (b-bis). Where the applicant has failed to either submit, request to prepare
and transmit, or to request the International Bureau to obtain the priority document within the applicable time limit under that Rule, the
attention of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim concerned
before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document within a time limit which
is reasonable under the circumstances.

An asterisk "*" next to a date of receipt, denotes a priority document submitted or transmitted to or obtained by the International Bureau
but not in compliance with Rule 17.1(a), (b) or (b-bis) (the priority document was received after the time limit prescribed in Rule
17.1(a); the request to prepare and transmit the priority document was submitted to the receiving Office after the applicable time limit
under Rule 17.1(b) or the request to the International Bureau to obtain the priority document was made after the applicable time limit
under Rule 17.1(b-bis)). Even though the priority document was not furnished in compliance with Rule 17.1(a), (b) or (b-bis), the
International Bureau will nevertheless transmit a copy of the document to the designated Offices, for their consideration. In case such a
copy is not accepted by the designated Office as the priority document, Rule 17.1(c) provides that no designated Office may disregard
the priority claim concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority
document within a time limit which is reasonable under the circumstances.

The International Bureau of WIPO Authorized officer
34, chemin des Colombettes . Ly .
1211 Geneva 20, Switzerland Athina Nickitas-Etienne
e-mail pct.team4@wipo.int
Facsimile No. +41 22 338 89 95 Telephone No. +41 22 338 74 04
Form PCT/IB/304 (July 2012) 1/TLL9D54AHUFDS0
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PCT/US17/54189 30 October 2017 (30.10.2017)

In the U.S. Receiving Office

Intl App. No. : PCT/US2017/054189 Confirmation No. : 1404
Applicant : Werner, Marc L.

Title: : Cooling Pillow

Intl Filing Date : 28 Sep 2017

Docket No. : 00901.0086

Customer No. : 54962

Correction of Priority Claim under Rule 26bis

Mail Stop PCT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Applicant requests correction of a priority claim under Rule 26bis. Applicant noticed the
error in the priority claim after reviewing the International Bureau’s Notification Concerning

Submission, Obtention or Transmittal of Priority Documents (Form PCT/IB/304), which was

mailed on October 25, 2017.

Applicant requests the receiving office to correct the priority claim from 62/237,840 to
62/367,840. The filing date of application 62/367,840 is July 28, 2016.

In light of this correction, the priority claim for the instant application would be the

following:

FILING DATE (DD/MM/YYYY) | NUMBER OF EARLIER [ NATIONAL APPLICATION
APPLICATION COUNTRY

28/07/2016 62367840 us

28/09/2017 15719475 us

In addition to correcting, the priority claim, applicant requests the Receiving Office to

forward a certified copy of Application No. US 62/367,840 to the International Bureau.

Finally, applicant notes that the Receiving Office granted applicant’s petition to restore
priority in the Notification (Form PCT/RO/159) mailed on October 12, 2017.
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PCT/US17/54189 30 October 2017 (30.10.2017)

Appl. No. PCT/US2017/054189
Correction of Priority Dated October 30, 2017

If any additional information is required, applicant requests that the Receiving Office
telephone the undersigned attorney.

Respectfully Submitted,

/Loren D. Pearson/

Loren Donald Pearson

Reg. No. 42,987

ASSOULINE & BERLOWE, P.A.

3250 Mary Street—Ste 100

Miami, FL 33133-5232

us

TEL: (305) 567-5576

FAX: (305) 567-9343

EMAIL: LDP@AssoulineBerlowe.com

Page 2 of 2
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

o PCT

LOREN DONALD PEARSON
ASSOULINE & BERLOWE, PA
3250 MARY STREET--SUITE 100
MIAMI, FLORIDA 33133-5232

INVITATION TO CORRECT PRIORITY CLAIM
AND/OR NOTIFICATION OF POSSIBILITY
TO REQUEST RESTORATION OF
THE RIGHT OF PRIORITY

(PCT Rules 4.10, 26bis.1, 26bis.2(a) and (b), 26bis.3)

Date of mailing
(day/month/year) 31 Oct 2017
Applicant’s or agent’s file reference REPLY DUE
00901.0086 See items 1 and 2
International application No. International filing date Priority date (day/month/year)
PCT/US2017/054189 (day/monthlyear) e Sep 2017 28 Jul 2016

Applicant
WERNER, MARC L

1. The applicant is hereby invited to correct, by a notice submitted to the receiving Oftice, within the time limit indicated below,
defects in the priority claim as indicated in Annex A.

Time limit to respond to this Invitation (Rule 26bis.1(a)):
— within 16 months from the (earliest) priority date; or

— if the (earliest) priority date is changed as a result of the correction or addition of the (earliest) priority claim, within
16 months from that (earliest) priority date so changed,

whichever expires first, provided that such a notice may, in any event, be submitted until the expiration of four months
from the international filing date.

Failure to respond to this Invitation within the prescribed time limit may result in the priority claim concerned to be
considered void for the purposes of the procedure under the PCT (Rule 265is.2(b)).

2. D The international filing date of the international application is later than the date on which the priority period (Rule 2.4)
expired but is within two months from that date. The applicant is hereby notified of the possibility of submitting to the
receiving Office, within the time limit indicated below, a request to restore the right of priority as indicated in Annex B.

Time limit to request the restoration of the right of priority (Rule 26bis.3(e)):
— within two months from the date on which the priority period expired.

3. In the case where multiple priorities have been claimed, this notice relates to the following priority claim:
ITEM 1

A copy of this Invitation/Notification is being sent to the International Bureau.

Name and mailing address of the receiving Office Authorized officer

Mail Stop PCT, Commissioner for Patents Rayna Lover

P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300 Telephone No. 571-272-8342

Form PCT/RO/110 (July 2008)
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international application No.

ANNEX A TG FORM PCT/RO/116
PCT/US2017/054189

This receiving Office has found the following defects in the priority claim(s):
1. Fatbure o Comply with the Reguirersends of Rule 4,10
4. j National application
Missing indication of the filing date of the earlier application.

“iling date indicated for the eariier spplication does not fall within the period of 12 mouths preceding the international
filing date.!

o

[ [’3

Missing indication of the number of the earlier application.?

—  Missing indication of the country party to the Paris Couvention for the Protection of Industrial Property, or of the
Mewsber of the World Trade Organization that is not party to that Convention, in which the earlier national Ap'\imtmn
was filed.

i The conuniry indicated is neither 3 party to the Paris Convention for the Protection of Industrial Property nor a Member
of the World Trade Or ganization.

-

b. Regional application

—

i Missing indication of the filing date of the earlier application.

m Filing date 1-1d1& ated for the eariier application does notfall within the period of 12 months
filing date.!

eceding the international

.} Missing indication of the number of the earlier application.”

Missing indication of the authority entrusted with the granting of regional patents under the applicable regional patent
treaty.
3

i The authority indicated as the authority entrusted with the granting of regional patents does not grantregional patents.

sl

m The priority claim in relation to the ARIPO application does not indicate either at least one conntry party to the Paris
Convention for the Protection of Industrial Property, or at least one Member of the World Trade Grganization, for
which the earlier application was filed.

Inderaational application
P

Missing indication of the filing date of the earlier application.

filing date.!

i
D Filing date indicated for the earlier application does not fall within the period of 12 months preceding the international

Missing indication of the number of the earlier application.’

ey
i Missing indication of the receiving Office with which it was filed.

L. Inconsistency with the Correspondiog Ladications in the Priority Bocument?

{ncousistency with regard to the filing date of the earlier application:

The reguest indicates:

The priority document indicates:

b X Ine onsistency with regard to the mumber of the earlier application:
The request indicates:  62/237,840 (isn't applicant's application)
The priority document indicates:  62/367,840 (send in new sheet 2 of the request and add 62/367,840
e i ] Inconsistency with regard to the country party to the Paris Convention for the Protection of Industrial Property or the

Member of the World Trade O

The reguest indicates:

ization in which the aational application was filed:

The priority document indicates:

1

Inconsistency with regard to the authority entrusted with the granting of regional patents under the applicabie regional
patent treaty:

The request indicate

The priority document indicates:

Inconsistency with regard to the receiving Office with which the international application was filed:
The request indicates:

The priority document indicates:

if the international filing date is later than the date on which the priority period expired, but is within two months from that date, the
priority claim will not be cousidered void (Rule 26kis 2(c)(iii)).

Even if this defect is not corrected in response to this Invitation, the priority claim conc
(Rule 26kis.2(c)(1) and (1)},

©

rned will not be considered void

Form PCT/RO/AL LG (Annex A) (July 2008)
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International application No.

ANNEX B TO FORM PCT/RO/ILG
PCT/US2017/054189

NOTIFICATION OF POSSIBILITY TO REQUEST RESTORATION OF THE RIGHT OF PRIORITY
(Rule 26bis.3)

The international filing date of the international application is later than the date on which the priority period (Rule 2.4) expired but is
within two monihs from that date. If the filing date of the carlier application has been indicated correctly and no request for ection
of that filing date is submitted under Rule 26bis.[{a), the applicant may submit to the receiving Office, within the time limit indicated
below, a request to restore the right of priority.

REQUEST TO RESTORE THE RIGHT OF PRIORITY

The reqguest to restere the right of priority must be {iled within two months fror the date on which the priority period expired provided
that, where the applicant makes a reguest for early publication under Article 21(2)b), the request must be submitted before technical

preparations for nteruational publication have been completed (Rule 265bis.3{e)).

The reguest to restore the right of priority must state the reasons for the fatlure to file the international application within the priority
period. This ng Office will restore the right of priority if it finds that the following criterion or one of the following criteria for
restoration is satisfied, namely that the failore to file the international application within the prionity period:

occurred in spite of due care required by the circumsiances having been taken

and/or

was nuintentional

5

i This receiving Office may invife the applicant to furnish a declaration or other evidence in support of the statement of reason
(Rule 26bis.3(f)). Preferably, such declaration or other evidence should already be furnished together with the request for
restoration of the right of priority.

FEE PAYMENT

N The submission of the request to restore the right of priority is subject to the payment of a fee, payable within two months® from

the date on which the priority period expired, in the amount of:
E: {amount/currency) for restoration based on the criterion of due care;
or
X See 37 CFR 1.17(m) {amovnt/currency) for restoration based on the eriterion of nuintentional.

i . . o
D No fee payment is xequired.

*  Thereceiving Utfice may extend the time limit for payvment of the fee for a period of up to two months from the expiration of this

thme Hrnit.

Form PCT/ARO/ 10 (Annex B} (Jaly 2008)
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DOCUMENT MADE AVAILABLE UNDER THE
PATENT COOPERATION TREATY (PCT)
International application number: PCT/US2017/054189

International filing date: 28 September 2017 (28.09.2017)

Document type: Certified copy of priority document

Document details: Country/Office: us
Number: 62/367,840
Filing date: 28 July 2016 (28.07.2016)
Date of receipt at the International Bureau: 03 November 2017 (03.11.2017)

Remark: Priority document submitted or transmitted to the International Bureau in compliance with Rule
17.1(a),(b) or (b-bis)

34, chemin des Colombettes
1211 Geneva 20, Switzerland
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UNATED STATES BEPARTMENT OF COMMERCE

Linited States Patent aad Trademark Office

November 02, 2017

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE.

APPLICATION NUMBER: 62/367,840
FILING DATE: July 28, 2016
RELATED PCT APPLICATION NUMBER: PCT/US17/54189

THE COUNTRY CODE AND NUMBER OF YOUR PRIORITY
APPLICATION, TO BE USED FOR FILING ABROAD UNDER THE PARIS
CONVENTION, IS US62/367,840

Certified by

Under Secretary of Comprerce
for hetelleciual Property

and Director of the United States

Patent and Trademark Office
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Doc Code: TR.PROV
Document Description: Provisional Cover Sheet (SB16)

PTO/SB/16 {11-08)

Approved for use through 05/31/2015. OMB 0651-0032
U.S. Patent and Trademark Cffice: U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

Provisional Application for Patent Cover Sheet
This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.53(c)

Inventor(s)

Inventor 1

Given Name Middle Name Family Name City State Country j
I\/Iarc . }'Verner ﬂ Plantation FL us

All Inventors Must Be Listed — Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Add

Title of Invention [Cooling Pillow
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TITLE OF THE INVENTIGN

[0001] Cooling Pillow

CROSS-REFERENCE TO RELATED APPLICATIONS

[0002] Not Applicable

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT

[0003] Not Applicable

THE NAMES OF PARTIES TO A JOINT RESEARCH AGREEMENT

[0004] Not Applicable

INCORPORATION-BY-REFERENCE OF MATERIAL SUBMITTED ON A COMPACT DISC

[0005] Not Applicable

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0006] The invention relates to bedding, and in particular to a cooling pillow.
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DESCRIPTION OF THE RELATED ART

[0007] Obtaining quality sleep is an essential component of both maintaining and improving
one’s health. While sleeping, we pass through five phases of sleep: stages 1, 2, 3, 4, and REM
(rapid eye movement) sleep. These stages progress in a cycle from stage 1 to REM sleep, then
the cycle starts over again with stage 1. People lose some of the ability to regulate their body
temperature during REM, so abnormally hot or cold temperatures in the environment can
disrupt this stage of sleep. Having suitable bedding is critical in controlling temperature, which

ultimately, when adequate, can enhance the quality of sleep that one receives.

[0008] When the temperature around the body’s microclimate stays balanced, the sleeper
awakens less, sleeps deeper, and gets a better more restorative sleep. Today, many people

suffer from waking up in the middle of the night due to temperature fluctuations.

[0009] One significant area of importance for temperature balance is at one’s head.
Commonly, when sleeping, individuals rest their head on a pillow. Traditional pillows are
composed of a variety of materials, but such materials lack the ability to regulate one’s sleep at

a lower, more comfortable temperature.

[0010] Previous attempts at reducing temperature with modified pillows incorporating phase
change material (PCM) have been unsuccessful. These prior attempts look to incorporate

phase change material into the chemical composition of the cushion prior to pillow formation.

[0011] By mixing phase change material into the chemical composition prior to pillow

formation, the phase change material is diluted and the abilities of the PCM are reduced.
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[0012] MacKay, US 2012/0193572 teaches uniformly dispersing the phase change material
within the foam of the bedding. No detail is provided regarding the application of a layer of
phase change material upon the surface of the bedding. The usefulness of the phase change

material in regulating the temperature is thus diluted in the pillows according to MacKay.

[0013] A phase-change material (PCM) is a substance with a high heat of fusion which is
capable of storing and releasing large amounts of energy by melting and solidifying at certain
temperatures. Heat is absorbed or released when the material changes from solid to liquid and

vice versa; thus, PCMs are classified as latent heat storage (LHS) units.

[0014] Therefore, a PCM that melts below body temperature would feel cool as it absorbs
heat, for example, from a body. The melting and freezing of the material takes place over a

narrow temperature range, thereby allowing small changes in temperature to cause reactions.

[0015] PCMs have been used in the inclusion of the chemical composition of foam pillows, but
due to diluting of the advantageous properties of the PCM, the user is unable to feel the full

extent of the coolness that PCMs are capable of achieving.

[0016] Accordingly, there exists a need for a pillow that can obtain the benefits of the PCM

without diluting the PCM and reducing their capabilities.
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BRIEF SUMMARY OF THE INVENTION

[0017] It is an object of the present invention to provide a cooling pillow, which incorporates
phase change material in a more useful way to alleviate the discomfort associated from

temperature fluctuation while sleeping.

[0018] An object of the invention is to improve discomfort felt while sleeping. One way the
cooling pillow improves discomfort is through improving air flow. The cooling pillow is formed
of aerated gel memory foam, which allows air to circulate and creates a plush more responsive
feel than a traditional pillow. The aerated gel memory foam pillows create a current of air when
the pillow is compressed. The air current created is greater in an aerated pillow than an

unaerated pillow.

[0019] The gel memory foam is aerated by incorporating holes uniformly throughout the
pillow. In the preferred embodiment, the holes are cylindrical in shape and extend from one
side of the pillow to the other. The holes can be made by a mold during the pillow’s

manufacturing.

[0020] An object of the invention is to improve the way in which phase change material is
utilized. One way the cooling pillow improves the utilization of phase change material is
through innovative application of the phase change material on the surface of the cooling
pillow. The cooling pillow incorporates the phase change material in a uniform layer on at least

one surface of the pillow.
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[0021] The cooling pillow is designed for repeated use. In order to withstand the repeated
use, the cooling pillow incorporates both an inner pillow cover and an outer pillow cover to
create a thin, but protective barrier between the user of the cooling pillow and the phase
change material. The cooling pillow includes an inner pillow cover, which encapsulates the
foam pillow. The inner pillow cover includes an opening at one end. The foam pillow may be

removed from the inner pillow cover through the opening.

[0022] The portion of the inner pillow that overlies the phase change material can be made of
a performance fabric. The performance fabric improves the cooling of the pillow by minimizing
the blockage of air-flow from the pillow as the pillow is being compressed. The performance
fabric is improved compared to natural fiber covers, particularly cotton. In addition, the
performance fiber transfers heat (i.e. cool) better than natural fibers. The performance fiber is
also cool to the touch. The performance fiber wicks moisture and perspiration from the user’s

skin.

[0023] Outside of the inner pillow cover is an outer pillow cover. The outer pillow cover
encompasses the inner pillow cover. The outer pillow cover includes a zipper at one end to
removeably secure the foam pillow inside the outer pillow cover. The outer pillow cover is

dual-sided with differing sewing patterns located on either side.

[0024] The sewing pattern on one side of the outer pillow cover is shaped in a specialized
pattern, with increased thickness regions in some areas, and decreased thickness regions in the

spaces between the increased thickness regions.
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[0025] The sewing pattern on the opposite side of the outer pillow cover is uniform in
thickness. The thickness of this side of the outer pillow cover is equal to the thickness of the

decreased thickness regions on the patterned outer pillow cover side.

[0026] The rear (i.e. not facing the phase-change side) of the inner pillow cover and the outer

pillow cover are composed of cotton.

[0027] It is an object of the current invention to allow for the phase change material to
adequately regulate the user’s temperature. One way in which the phase change material is
adequately utilized is through controlling the thickness of both the inner pillow cover and the
outer pillow cover to allow the user’s temperature to be responsively observed by the phase

change material to allow the material to both absorb and release heat as needed.

[0028] In the preferred embodiment, the phase change material layer, located on at least one
side of the foam pillow, is exposed to the side of the outer pillow cover with uniform thickness.
By having the phase change material layer be exposed to the uniform thickness side of the
outer cover, the degree of separation between the user and the phase change material is
minimized. This allows for the phase change material to adequately respond to the thermal

needs of the user.

[0029] Itis an object of the current invention to provide a cooling sensation to the user, which
will increase comfort levels. One way in which cooling is provided to the user is through the
aeration in the pillow. With the use of aerated gel foam, the pillow provides a release of air in

an outward motion when compressed. This release of air, combined with the phase change
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material, cools the user’s head with a gust of cooled air when the pillow is compressed, thus

increasing comfortability.

[0030] One object of the current invention is to maintain a sustained comfortable thermal
environment in order to provide quality sleep. The cooling pillow provides a maintained
thermal environment, within an ideal temperature range, with the phase change material layer.
The phase change material melts when the temperature increases above the range, and
solidifies when the temperature decreases beneath the range. This melting and solidifying of
the phase change material absorbs and releases heat as needed to provide a controlled thermal

environment for the user.

[0031] Other features of the invention are set forth in the appended claims.

[0032] Although the invention is illustrated and described herein as embodied the invention is
not limited to the details shown because various modifications and structural changes may be
made without departing from the invention and the equivalents of the claims. However, the
construction and method of operation of the invention together with additional objects and
advantages thereof will be best understood from the following description of specific

embodiments when read in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

[0033] Fig. 1 is a bottom side view of an outer cover for holding a pillow according to the

invention.
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[0034] Fig. 2 is a top side view of the outer cover shown in Fig. 1 with a cooling layer shown in

phantom.

[0035] Fig. 3 is a top side view of a pillow according to the invention.

[0036] Fig. 4 is a left side view of the cooling pillow shown in Fig. 1 with the outer pillow cover

unzipped and spread.

[0037] Fig. 5 is a perspective view of the cooing pillow shown in Fig. 4.

[0038] Fig. 6 is a perspective view of the cooling pillow shown in Fig. 1 with the outer pillow

cover retracted and the inner pillow cover partially retracted.

[0039] Fig. 7 is a top perspective view of the cooling pillow shown in Fig. 6 with the outer and

inner cover retracted to expose the cooling layer.

[0040] Fig. 8 is a bottom perspective view of a cooling pillow shown in Fig. 7.

[0041] Fig. 9 is a further top perspective view of the cooling pillow shown in Fig. 6.

DETAILED DESCRIPTION OF THE INVENTION

[0042] At the outset, it should be appreciated that like drawing numbers on different drawing
views identify identical, or functionally similar, structural elements of the invention. While the
present invention is described with respect to what is presently considered to be the preferred
aspects, it is to be understood that the invention as claimed is not limited to the disclosed

aspects.
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[0043] Furthermore, it is understood that this invention is not limited to the particular
methodology, materials and modifications described and as such may, of course, vary. It is also
understood that the terminology used herein is for the purpose of describing particular aspects
only, and is not intended to limit the scope of the present invention, which is limited only by

the appended claims.

[0044] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood to one of ordinary skill in the art to which this invention
belongs. Although any methods, devices or materials similar or equivalent to those described
herein can be used in the practice or testing of the invention, the preferred methods, devices,

and materials are now described.

[0045] The following terms are used throughout the specification and are to have the
following meanings. A “cooling pillow” refers to the pillow, inner cover, and outer cover. The
pillow is the aerated gel memory foam that included the cooling layer. The inner cover is a skim
that encloses the pillow. The outer cover encloses the inner cover and the pillow. The

relationship and details of the parts are described below.

[0046] Fig. 1 shows a preferred embodiment of the cooing pillow 100. The cooling pillow 100
is shown encapsulated by the outer pillow cover 400. The outer pillow cover 400 includes a
patterned side 402 and the uniform side 403. In Fig. 1, the patterned side 402 of the pillow
cover 400 is shown. The patterned side 402 of the cooling pillow 100 allows for versatile use by
preference of the user. The patterned side 402 is textured by increasing and decreasing the

thickness of the outer pillow cover 400. In the preferred embodiment, the patterned side 402
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has evenly spaced thick regions separated by evenly spaced thinner regions. The patterned

side 403 includes a hexagonal pattern made with stitching.

[0047] The user of the cooling pillow 100 may choose to sleep on either side of the cooling
pillow 100. In certain climates, the user may prefer to utilize the patterned side 402 of the
outer pillow cover 400. The patterned side 402, by having increased and decreased thickness
regions equally spaced, creates a soothing sensation for the user. Also, the patterned side 402,
by having increased thickness relative to the uniform side 403 (as shown in Fig. 2) of the outer
pillow cover 400 allows for an decreased thermal level during sleep, which may be preferable to

certain users.

[0048] Fig. 2 shows the uniform side 403 of the outer pillow cover 400. The outer pillow
cover 400 encapsulates the cooling pillow 100. In the preferred embodiment, the cooling layer
203 is on the side of the cooling pillow 100 exposed to the uniform side 403 of the outer pillow
cover 400. In an alternative embodiment, the cooling layer can be over both sides of the pillow.
By having the cooling layer 203 of the cooling pillow 100 exposed to the uniform side 403 of the
outer pillow cover, the user of the cooling pillow 100 has less material between the user and
the cooling layer 203. The cooling layer 203 will more accurately respond to the users
temperature levels when the separation between the user and the cooling layer 203 is

minimized.

[0049] Fig. 3 shows the cooling layer 203 on the surface of the uniform side 403 of the outer
pillow cover 400. The cooling pillow 100 utilizes a cooling layer 203 on the exterior surface of

the foam pillow 200 (as shown in Fig. 4) in order to achieve a higher level of performance from

10
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the phase change material than if the phase change material were part of the composition of
the foam pillow 200. Exposure of the cooling layer 203 to the uniform side 403 of the outer
pillow cover 400 allows for this higher level of performance of the phase change materials
properties, while allowing for repeated use. Without the use of an outer pillow cover 400 the
cooling layer 203 could become worn. The holes 202 of the cooling pillow 100 allow for
increased airflow when the cooling pillow 100 is compressed. In the preferred embodiment,
the holes 202 extend vertically from one side of the cooling pillow 100 to the other. In another
embodiment, which is not shown, the holes may be made in the surface and may not penetrate
through the pillow 200. When compressed the air captured in the holes 202 is forced outward
toward the user. This utilization of holes 202 in the cooling pillow 100 increases airflow and

participates in the cooling sensation that the user feels.

[0050] The cooling layer 203 is a glycerin-based phase change material. The cooling layer is

painted on an already formed perforated gel pillow and cured.

[0051] Fig. 4 shows the left end of the cooling pillow 100. The cooling pillow 100 is the
combination of the foam pillow 200, the inner pillow cover 300 (as shown in Fig. 6), and the
outer pillow cover 400. In the preferred embodiment, the foam pillow 200 is formed of aerated
gel foam. When formed, the foam pillow 200 has holes 202, and a seam 201. The holes 202
extend from one side of the foam pillow 200 to the other, with the seam 201 separating the
sides. The foam pillow 200 is releasably held within the outer pillow cover 400 by a zipper

opening 404. The user of the cooling pillow 100 may remove the foam pillow 200 from within

11
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the outer pillow cover 400 in order to switch the side of the outer pillow cover 400 that the

cooling layer 203 is exposed to, or to wash the outer pillow cover 400.

[0052] Fig. 5 shows the cooling pillow 100 inside of the outer pillow cover 400, with the zipper
opening 404 in an open position. The seam 201 of the foam pillow 200 aligns with the seam
401 of the outer pillow cover 400. The cooling pillow 100 is shown in the upward position, that
in the preferred embodiment, would be the position in which the user would sleep on the
pillow. The uniform side 403 of the outer cover 400 is directed towards the top of the cooling
pillow 100, and the patterned side 402 of the outer pillow cover 400 is directed toward the
bottom of the cooling pillow 100. In the preferred embodiment, the cooling layer 203 (as
shown in Fig. 3) is exposed to the uniform side 403 of the outer cover 400 of the cooling pillow
100. The user places their head on the uniform side 403 of the cooling pillow 100 while
sleeping. In other embodiments, not shown, the user may reverse the side that the cooling
layer 203 is exposed to. In the other embodiments, not shown, the cooling layer 203 may be

exposed to the patterned side 402 of the outer pillow cover 400.

[0053] Fig. 6 shows the various components of the cooling pillow 100. The foam pillow 200 is
the most interior of the components, with the inner pillow cover 300 encompassing the foam
pillow 200. Outside of the inner pillow cover 300 is the outer pillow cover 400. In the preferred
embodiment, the outer pillow cover 400 has differing thicknesses on either side (as shown in
Fig. 5). In the embodiment shown the inner pillow cover 300 has thickness equal to the
thickness of the uniform side 403 of the outer pillow cover 400. In other embodiments, not

shown, the inner pillow cover may be absent from the cooling pillow 100. In these

12
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embodiments, the cooling pillow 100 is composed of a foam pillow 200 and an outer pillow
cover 400. In embodiments with the inner pillow cover 300, the inner pillow cover 300 allows
for easy removal of the foam pillow 200 from the outer pillow cover 400. The outer pillow
cover 400 may be pulled down relative to the inner pillow cover 300 through the zipper

opening 404 (as shown in Fig. 5).

[0054] Fig. 7 shows the left end of the cooling pillow 100 with the opening 302 of the inner
pillow cover 300 in an open position, exposing the foam pillow 200 beneath. The outer pillow
cover 400 is shown encompassing the inner pillow cover 300. The cooling layer 203 located on
the surface of the foam pillow 200 is shown facing outward. In the preferred embodiment, the
holes 202 in the surface of the foam pillow 200 extend through the cooling layer 203. In the
embodiment shown, the cooling layer 203 is rectangular in shape. In embodiments, not shown,
the shape of the cooling layer 203 may vary without departing from the invention. In the
embodiment shown, the cooling layer 203 is located on one surface of the foam pillow 200.
The cooling layer 203 in the preferred embodiment is outward facing, toward the uniform side
403 of the outer pillow cover 400. In other embodiments, the cooling pillow 100 may
incorporate multiple cooling layers 203, for instance, a further cooling layer may match the
cooling layer that is depicted in the preferred embodiment and be exposed toward the

patterned side 402 of the outer cover 400.

[0055] Fig. 8 shows the preferred embodiment of the cooling pillow 100. The outer pillow
cover 400 is pulled down below the inner pillow cover 300, and the inner pillow cover 300 is

pulled down through the opening 302 of the inner pillow cover 300, exposing the foam pillow

13
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200. The seam 301 of the inner pillow cover 300 aligns with the seam 201 of the foam pillow
200. The side of the foam pillow 200 shown is the absent the cooling layer 203. The cooling
layer, in the embodiment shown, is exposed to the back side of the foam pillow 200, causing it
not be able to be seen. When in use, the inner pillow cover 300 is pulled upward toward the
exposed end of the foam pillow 200, and the outer pillow cover 400 is pulled upward in a
similar fashion to encompass the inner pillow cover 300. The cooling pillow 100, when in use
does not expose the holes 202 outside of the inner pillow cover 300 or the outer pillow cover
400. Instead, when compressed, the holes 202 release air in an outward direction, toward the
user through both the inner pillow cover 300 and the outer pillow cover 400. This release of

air, in combination with the cooling layer 203, creates increased comfortability to for the user.

[0056] Fig. 9 shows the reversed side of the cooling pillow 100 that was depicted in Fig. 8.
The outer pillow cover 400 is pulled down below the inner pillow cover, and the inner pillow
cover 300 is both lifted upward away from the pillow, and pulled down toward the end of the
foam pillow 200 opposite of the end of the opening 302, exposing the foam pillow 200 beneath.
The cooling layer 203 is shown in a rectangular shape on the surface of the foam pillow 200.
The holes 202 in the foam pillow 200 are shown extending through the foam pillow 200 and the
cooling layer 203. The seam 201 of the foam pillow 200 aligns with the seam 301 of the inner
cover 300 to allow the inner cover 300 to be straight in relation to the foam pillow 200 when
pulled up. The opening 302 of the inner cover 300 allows for the foam pillow 200 to be
removed. The foam pillow 200 may need to be removed from the inner pillow cover 300 and
the outer pillow cover 400 to allow for either the inner pillow cover 300 or the outer pillow

cover 400 to be washed.

14
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[0057] Unless otherwise mentioned the reference numbers are used consistently throughout

the figures.

15
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WHAT IS CLAIMED IS:

1. A cooling pillow, for providing cooled air when compressed, comprising:
an aerated foam pillow having a surface, and

a phase change material being disposed on said surface of said cooling pillow.

2. The cooling pillow according to claim 1, wherein said cooling pillow includes a uniform
dispersion of holes, said uniform dispersion of holes being equally spaced and
cylindrical, extending from a first side of said cooling pillow to a second side of said
cooling pillow.

3. The cooling pillow according to claim 1, wherein said cooling pillow is surrounded by an
inner cover and an outer cover, said outer cover surrounding said inner cover.

4. The outer cover according to claim 3, said outer cover having a patterned side and a
uniform side, said patterned side having equal spaced regions with increased thickness
separated by regions with decreased thickness.

5. The outer cover according to claim 4, wherein said uniform side is equal in thickness as
the regions with decreased thickness on the patterned side.

6. The cooling pillow according to claim 3, wherein said inner cover and said outer cover is
composed of cotton.

7. The cooling pillow according to claim 3, wherein said inner cover has an opening to
removeably insert the foam pillow.

8. The cooling pillow according to claim 3, said outer cover having at least one opening

with a zipper to removeably seal the foam pillow inside said outer cover.

16
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9. The cooling pillow according to claim 2, wherein said holes pierce through said layer of
phase change material.

10. A cooling pillow, for providing cooled air when compressed, comprising:
an aerated foam pillow having a surface;
a cooling, layer being disposed on said surface of said aerated foam pillow;
an inner cover surrounding said aerated foam pillow; and
an outer cover surrounding said inner cover.

11. The cooling layer according to claim 10, wherein said cooling layer is composed of phase
change material.

12. The cooling pillow according to claim 10, wherein said outer cover thickness is at least as
great as the thickness of the inner cover.

13. The cooling pillow according to claim 10, wherein:
said inner cover includes a performance fabric panel; and said performance fabric panel

overlies said cooling layer.
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ABSTRACT OF THE DISCLOSURE

A cooling pillow generates a gust of cooled air when compressed. The cooling pillow
includes an aerated foam pillow. A phase change layer is disposed on the foam pillow. The
cooling pillow includes an inner pillow cover and an outer pillow cover. The outer pillow cover
has differing textures on either side of the outer pillow cover. One side of the outer cover has a
pattern, and the other side of the outer cover is uniformly flat. The differing textures are
created through increasing and decreasing the thickness of the outer cover on textured side.
Placing the phase change material in a single layer on one side of the pillow is enough phase
change material to create the cooling effect. The cooling pillow provides the user with
decreased temperature in order to provide a more comfortable thermal regulated sleeping

environment.

Documentl
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3 being considered void, the (earliest) priority date is:

5. [] The priority claim cannot be corrected/added since the applicant's notice was received on , that is, after the expiration of the
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B2(IB).
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[J to the International Searching Authority (where the international search report and the written opinion of the International
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to the Authority(ies) specified for supplementary search (where a request for supplementary search has been submitted and
the supplementary international search report has not yet been issued).
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[ to the International Preliminary Examining Authority (where a demand for international preliminary examination has been
[J to the designated Offices (in accordance with Rule 93bis).
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28 July 2016 (28.07.2016) 62/367,840 us 03 November 2017 (03.11.2017)
28 September 2017 (28.09.2017) 15/719,475 us 20 October 2017 (20.10.2017)
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International Bureau in compliance with Rule 17.1(a), (b) or (b-bis). Where the applicant has failed to either submit, request to prepare
and transmit, or to request the International Bureau to obtain the priority document within the applicable time limit under that Rule, the
attention of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim concerned
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but not in compliance with Rule 17.1(a), (b) or (b-bis) (the priority document was received after the time limit prescribed in Rule
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copy is not accepted by the designated Office as the priority document, Rule 17.1(c) provides that no designated Office may disregard
the priority claim concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority
document within a time limit which is reasonable under the circumstances.

The International Bureau of WIPO Authorized officer
34, chemin des Colombettes . Ly .
1211 Geneva 20, Switzerland Athina Nickitas-Etienne
e-mail pct.team4@wipo.int
Facsimile No. +41 22 338 89 95 Telephone No. +41 22 338 74 04
Form PCT/IB/304 (July 2012) 1/M4T67E3XKCWI90
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To: LOREN DONALD PEARSON PCT
ASSOULINE & BERLOWE, PA

3250 MARY STREET, SUITE 100
MIAMI, FL 33133-5232 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)
oy £ 6DEC 2017

FOR FURTHER ACTION  See paragraphs 1 and 4 below

Applicant’s or agent’s file reference

00901.0086

International application No. International filing date
PCT/US2017/054189 (day/month/year) 28 September 2017
Applicant

WERNER, MARC L.

1. ZI The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the international
search report.

How?  Directly to the Intemnational Bureau of WIPO preferably through ePCT or on paper to, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.. +41 22 338 82 70
For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 —9.011.

2. The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority
to the International Bureau. These comments will be made available to the public after intemmational publication. The
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary
examination report has been or is to be established.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time
limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the PCT Applicant’s Guide, National Chapters.
Within 22 months from the priority date, the applicant may request that a supplementary international search be carried
out by a different Interational Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting
supplementary international search is described in the PCT Applicant’s Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the ISA/US Authorized officer

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

PCT Helpdesk: 571-272-4300

Facsimile No. 571-273-8300 Telephone No. per OSP: 571-272-1774
Form PCT/ISA/220 (July 2017)

Blaine R. Copenheaver
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INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER. see Form PCT/ISA/220

00901.0086 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/vear)
PCT/US2017/054189 28 September 2017 28 July 2016

Applicant
WERNER, MARC L.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of Z sheets.

D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
IXI the international application in the language in which it was filed.

E] a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. D Certain claims were found unsearchable (see Box No. ).
3. D Unity of invention is lacking (see Box No. I).

4. With regard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
[Z the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. _9
IZ] as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authorily, because this tigure better characterizes the invention.

b. [:l none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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A.  CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A47C 21/04; A47C 7/74; A47C 27/14 (2017.01)

CPC - A47C 21/046; A4TC 7/746; A4TC 27/142; A4TC 27/144; A47C 27/148 (2017.08)

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

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

USPC - 5/421; 5/652.1; 5/724 (keyword delimited)

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

See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2002/0132091 A1 (WORLEY) 19 September 2002 (19.09.2002) entire document 10, 11
v ‘1.-.9. 13-15
Y US 2016/0166074 A1 (TEMPUR-PEDIC MANAGEMENT LLC) 16 June 2016 (16.06.2016) 1-9, 13-15

entire document

Y US 2012/0193572 A1 (MACKAY) 02 August 2012 (02.08.2012) entire document 5.6
Y US 2015/0296994 A1 (MIKKELSEN et al) 22 October 2015 (22:10.2015) entire document 7-9
A US 2003/0109908 A1 (LACHENBRUCH et al) 12 June 2003 (12.06.2003) entire document 1-15
A US 2008/0289073 A1 (JONES) 27 November 2008 (27.11.2008) entire document 1-15

D Further documents are listed in the continuation of Box C. D See patent family annex.

the priority date claimed

*  Special categories of cited documents: “T”  later document published afler the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the apﬁllqatlon but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international  “X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .y document of particular relevance; the claimed invention cannot be
special reason (a.s specified) . L considered to involve an inventive step when the document is
“Q” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“P”  document published prior to the international filing date but later than  «g» 4ocument member of the same patent family

Date of the actual completion of the international search

29 November 2017

Date of mailing of the international search report

26DEC 2077

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: 1SA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer

Blaine R. Copenheaver

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

Form PCT/ISA/210 (second sheet) (January 2015)
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Search History:

Limited Classification Search

The Patent Analyst performed a limited classification search within the following US, IPC, CPC,
ECLA, or F-Term classification areas:

CPC Class/Subclass(es): A47C 21/046; A47C 7/746; A4TC 27/142; A47C 27/144; A4TC 27/148
(2017.08)

IPC (8) Class/Subclass(es): A47C 21/04; A47C 7/74; A47C 27/14 (2017.01)
U.S. Class/Subclass(es): 5/421; 5/652.1; 5/724

See Global Search Results.

Global Patent Literature Text Search

The Patent Analyst performed the following global text search, which was not limited by
classification but may or may not have been limited by other criteria:

Minesoft PatBase: https//www.patbase.com

# Search query Resuits
1 PA=("WERNER_MARC" OR "WERNER_MARC_OLIVER" OR 43
"WERNER_MARC_P" OR "WERNER_MARC_PHILIP" OR
"WERNER_MARC_PHILIPP" OR "WERNER_MARC_W" OR
"WERNER_MARCEGAGLIA" OR "WERNER_MARCEL" OR
"WERNER_MARCIA" OR "WERNER_MARCOQO" OR
"WERNER_MARCOS_CASSIO" OR "WERNER_MARCUS")
2 1 and pillow 0
3 1 and bedding 0
4 PCM and pillow 97
5 (through holes) and pillow 1940
6 PCM and (through holes) and pillow 4
7 PN=US20150296994 1
8 PN=(US2009293199 AA OR US2002189016 AA OR 17
US2006112491 AA OR JP2006296461 A2 OR
US2006288490 AA OR US7469437 BB OR US2008313815
AA OR US2010263128 AA OR US2009288259 AA OR
DE202010006700 U1 OR EP2253653 A1 OR CN102161882
A OR EP2425961 A1 OR CN103221201 AOR
US2013224458 AA OR US2015067967 AA OR
US2015335163 AA OR US9538855 BB OR WO15160337 A1
OR US2015335168 AA OR WO17040591 A1)
9 (through holes) and cooling and pillow 337
10 (through holes) and cooling and pillow and foam 82
11 ENFINIT 2
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12 ENCAPSYS 14
13 (through holes) and (gel w3 foam) and pillow 20
14 PN=US2008289073 1
15 PN=(US4642814 A OR US1087863 A OR US1185758 A OR 17

US1271119 AOR US1761093 A OR US1293240 A OR

US1131816 A OR US573919 A OR US6795974 BA OR

US6913583 BB OR CN102395286 B OR GB2482799 A1 OR

US9015862 BB OR WO10089556 A2 OR WO10089556 A3

OR US2013007938 AA OR US9701010 BB OR USD789616

S1 OR USD789617 S1 OR USD788992 S1 OR USD788993

S1)
16 PCM and (pillow or bedding) and microencapsulated 36
17 PN=US2002132091 1
18 PN=(US3665157 A OR US3615972 A OR US3852401 A OR 242

US4122203 A OR US4003426 A OR US4006273 A OR
US4277357 A OR US4208486 A OR US4237023 A OR
US4094685 A OR JP53034863 A2 OR US4504402 A OR
US4505953 A OR US4513053 A OR US4637888 A OR
US4585572 A OR US4900617 A OR US4702853 A OR
US4532917 A OR US4807696 A OR US4825939 A OR
US4828542 A OR US4935294 A OR US4853270 A OR
US4964402 A OR US4774133 A OR US4911232 A OR
EP0111076 A2 OR EP0111076 B1 OR US4924935 A OR
US4908238 A OR US4851291 A OR US4871615 A OR
WO8707854 A1 OR US4572864 A OR US4690769 A OR
US4403644 A OR US4294078 A OR US4403645 A OR
US4438167 A OR US4446916 A OR US4446917 A OR
US4983798 A OR US4988543 A OR US4462390 A OR
US5007478 A OR US5008133 A OR US4531511 AOR
US5069358 A OR US4587404 A OR US4581285 A OR
US4587279 A OR US4615381 A OR US5141079 A OR
US4645613 A OR US4708812 A OR US4111189 A OR
JP56030473 A2 OR US3769126 A OR US4169554 A OR
US4213448 A OR US4219072 A OR US4208485 A OR
US4258696 A OR US4259401 A OR US4290416 A OR
US5571592 A OR US5360826 A OR US4357428 A OR
US5532039 A OR W09529057 A1 OR US4360442 A OR
US5424519 A OR US5755216 A OR US5609954 A OR
US5755104 A OR US4756958 A OR US5115859 A OR
JP63217196 A2 OR W(09324241 A1 OR US5366801 A OR
US4727930 A OR US4747240 A OR JP5156570 A2 OR
US5897952 A OR US5785884 A OR WO09743512 A1 OR
JP5247854 A2 OR US5755987 A OR US5755988 A OR
US5765389 A OR US5626936 A OR US5770295 A OR
US5885475 A OR US5565132 A OR US5202150 A OR
US5804297 A OR US4498459 A OR US6119573 A OR
US5224356 A OR US5290904 A OR US5884006 A OR
US6108489 A OR US5110666 A OR US5911923 A OR
US5593754 A OR US5381670 A OR US5386701 A OR
US5976400 A OR US5085790 A OR US6116330 A OR
US5415222 A OR US5677049 A OR US5435376 A OR
US6041437 A OR US6284158 BA OR US6079404 A OR
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US5499460 A OR US5637389 A OR W09315625 A1 OR
US5501268 A OR US6120530 A OR US6125645 A OR
US5997762 A OR US6136217 A OR US6139675 A OR
US5935157 A OR US5647226 A OR US5552075 A OR
US5669584 A OR US5507337 A OR US5680898 A OR
US5687706 A OR US5763335 A OR US6025287 A OR
WO0061360 A1 OR US4856294 A OR W09845208 A1 OR
US6170561 BA OR US6170561 B1 OR US6179879 BA OR
US6179879 B1 OR US6185742 BA OR US5928972 A OR
WO0135511 A3 OR US5115138 A OR US5677048 A OR
US5851338 A OR US5955188 A OR W09846669 A1 OR
GB742295 A OR US5750962 A OR US5932129 A OR
US5999699 A OR US5695849 A OR US6109338 A OR
WO0138810 A3 OR US5948707 A OR US6296914 BA OR
US6099555 A OR US6180214 BA OR US6180214 B1 OR
US6171647 BA OR US6099894 A OR US6171647 B1 OR
US6277439 BA OR WO0065100 A1 OR US4797160 A OR
USRE34880 E OR US4617332 A OR US4178727 A OR
US6047106 A OR US6197415 BA OR W00212607 A3 OR
US4560385 A OR W09534609 A1 OR US6207738 BA OR
US6660667 BA OR US6660667 BB OR US2002132091 AA
OR US5722482 A OR US6183855 BA OR US6004662 A OR
US6319599 BA OR US4332690 A OR US2002 A OR
US2003124278 AA OR US4746479 A OR US4939020 A OR
US5356853 A OR US4510193 A OR US6230444 BA OR
W09842929 A1 OR US5220954 A OR US5788912 A OR
US6689466 BB OR US6689466 BA OR US6855422 BB OR
US6793856 BA OR US6793856 BB OR US6855422 BA OR
US6214303 BA OR US4908166 A OR US5106520 A OR
US5211949 A OR US5282994 A OR US4711813 AOR
US5053446 A OR US5254380 A OR US5370814 A OR
US5477917 A OR US6048810 A OR US5155138 A OR
US5899088 A OR US6077597 A OR US6217993 BA OR
W09925549 A1 OR US4612239 A OR US2007212967 AA OR
US8449947 BB OR US7135424 BB OR US2005106392 AA
OR US2004018359 AA OR US2006008646 AA OR
US2008121141 AA OR US7247374 BB OR US2004048535
AA OR EP1545869 A1 OR EP1545869 A4 OR WQ04024437
A1 OR US2006024486 AA OR US2005244625 AA OR
US7241509 BB OR WO0O04044345 A2 OR W0O04044345 A3
OR US2006101997 AA OR US7641715 BB OR
US2004011989 AA OR US6814882 BB OR US2004126544
AA OR US7172982 BB OR US9788963 BB OR US9801729
BB OR US9808351 BB OR US9814589 BB OR US9814590
BB OR US2006223402 AA OR US7892988 BB OR
WO005009686 A1 OR US2005061733 AA OR US7311209 BB
OR US2009294093 AA OR US2005285300 AA OR
US2005287894 AA OR US2005288421 AA OR
US2005288422 AA OR US2006029836 AA OR
US2006030645 AA OR US2006046591 AA OR
US2006080755 AA OR US7581258 BB OR WO006044226 A1
OR US2006089072 AA OR US2006099360 AA OR
US2009148575 AA OR US2006182936 AA OR US7799382
BB OR US2006286319 AA OR DE102005030484 A1 OR
DE102005030484 B4 OR TWI322205 B OR US8114794 BB
OR WO07000206 A1 OR US2007000484 AA OR US7836722
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BB OR US7666226 BB OR US7666227 BB OR US7670374
BB OR US7670375 BB OR US7785368 BB OR US7955391
BB OR US7963993 BB OR US7967864 BB OR US7967865
BB OR US8057544 BB OR US8366773 BB OR US8454617
BB OR US8556978 BB OR US8591583 BB OR US8801787
BB OR US8808376 BB OR US8882836 BB OR US8961609
BB OR US8968408 BB OR US8979929 BB OR US9044338
BB OR US9066808 BB OR US9259326 BB OR US9326866
BB OR US9642712 BB OR US9788974 BB OR EP1764136
B1 OR EP1886714 A2 OR US7670968 BB OR
US2007094762 AA OR US2013074240 AA OR US8336117
BB OR EP2145934 A1 OR EP2145935 A1 OR JP2015004073
A2 OR CN103038260 A OR US2007173154 AA OR
JP2011528396 T2 OR US2009035557 AA OR US2010012883
AA OR US2010015430 AA OR US2010015869 AA OR
US2010264353 AA OR US2010016513 AA OR US8221910
BB OR US8404341 BB OR US9234059 BB OR US9371400
BB OR US9797087 BB OR WO11129854 A1 OR
WO010008908 A1 OR WO10008909 A1 OR US2009276936
AA OR US2007237934 AA OR US8703278 BB OR
US2007264203 AA OR US8945287 BB OR US2008026190
AA OR US2008057809 AA OR US2008075850 AA OR
US8187984 BB OR FR2911153 A1 OR WO008099089 A2 OR
WO008099089 A3 OR US2010099315 AA OR US2008233368
AA OR WO008116020 A2 OR US2008236078 AA OR
US2010107550 AA OR US8820028 BB OR US2009130261
AA OR CN102471512 A OR US9249269 BB OR
WO11000686 A2 OR US2009229039 AA OR US9039613 BB
OR US2011077328 AA OR EP2133633 A1 OR FR2932252
A1 OR US2011151156 AA OR US8535327 BB OR
US2014315022 AA OR US9764529 BB OR US9797088 BB
OR CN103534405 A OR CN103534405 B OR CN104080971
A OR CN104080971 B OR KR101511480 B1 OR US8424119
BB OR US8453270 BB OR US8479322 BB OR US8510871
BB OR W013044108 A1 OR US2011117353 AA OR
CN102182062 A OR W0O13030360 A2 OR W0O13030360 A3
OR US2011281488 AA OR US2013129999 AA OR
DE102010047149 A1 OR DE102010047149 B4 OR
US8814873 BB OR US9314252 BB OR CN102641007 A OR
US8673448 BB OR US9011583 BB OR CN102744942 A OR
CN102744942 B OR US2016058674 AA OR US9795540 BB
OR US2013061366 AA OR US9420837 BB OR CN103380245
A OR CN103380245 B OR US9062913 BB OR USD707974
S1 OR US2013204333 AA OR USS051014 BB OR
US9115498 BB OR US9695592 BB OR US2014271394 AA
OR US9062586 BB OR US2014079920 AA OR US9719206
BB OR US8703258 BA OR FR2998913 A1 OR EP3051968
A4 OR GB2537894 A1 OR US2016183610 AA OR
WO15195787 A1 OR USD766597 S1 OR USD769628 S1 OR
USD779216 S1)

19 18 and (PCM% or mPCM%) 72

20 18 and (PCM% or mPCM%) and (spher* or opening% or 40
hole%)

21 (PCM% or mPCM%) and (change* w5 (compress or press or 967

weight))
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22 (PCM% or mPCM%) and (change* w5 (compress or press or 158
weight)) and foam
23 (PCM% or mPCM%) and (change* w5 (compress or press or 77
weight)) and foam and (pillow or bed*)
24 (PCM% or mPCM?%) and (change* w5 (pressure)) and foam 84
and (pillow or bed*)
25 (PCM% or mPCM%) and (under* w5 (pressure)) and (solid wb 1486
liquid)
26 (PCM% or mPCM%) and (under* w5 (pressure)) and (solid w5 695
liquid) and (pillow or bed*)
27 STA=((PCM% or mPCM%) and (pillow or bed*)) 85
28 PN=US2016166074 1
29 PN=(WO09105719 A1 OR US4596250 A OR JP2001299538 14
A2 OR US7530127 BB OR WO003099079 A2 OR
CN102048419 A OR US6988286 BB OR JP2004154281 A2
OR US2005278852 AA OR WO10075294 A1 OR
CN102423939 A OR US2012193572 AA OR CN102940424 A
OR CN202950336 U OR EP3066963 A1 OR US2017086593
AA OR US9820579 BB)
30 29 and through 10
31 CPC=("A47C21/046") 467
32 CPC=("A47C7/746") 123
33 CPC=("A47C27/142") 51
34 CPC=("A47C27/144") 1070
35 CPC=("A47C27/148") 862
36 IC=("A47C21/04") 8584
37 IC=("A47C7/74") 5155
38 IC=("A47C27/14") 7073
39 UC=("5/421") 404
40 UC=("5/652.1") 208
41 UC=("5/724") 207
42 OR=31:41 21184
43 42 and SFT=((PCM% or mPCM%) and (pillow or bed*)) 29
44 42 and SFT=((through holes) and cooling and foam) 61
45 42 and SFT=((through holes) and cooling and foam and phase 4
chang*)
46 42 and SFT=((PCM% or mPCM%) and (spher* or opening% 24
or hole%))
47 42 and SFT=((PCM% or mPCM%) and (spher* or opening% 10

or hole%) and pillow)
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Google Patents: https://patents.google.com
#

Search query Results
1 PCM,; solid state; liquid; state; pressed About 1,668
2 PCM; solid state; liquid; state; under weight About 2,605
3 PCM; solid state; liquid; state; under weight; pillow About 72
4 pillow; PCM; compress; press, forming; hole; foam About 6
Computer Accessed Text Databases Searched
The Patent Analyst searched the following computer accessed text databases:
Google: https://lwww.google.com/
# Search query Results
1 PCM; solid state; liquid; state; "when pressed" About 39,700
2 PCM; solid state; liquid; state; "when pressed"; (pillow OR About 27,500
bedding)
3 PCM; solid state; liquid; state; under users weight; pillow About 109,000
4 PCM; solid state; liquid; state; under users weight; bedding About 11,100
5 PCM; solid state; liquid; state; under pressure; pillow About 17,800

Google Scholar: https://[scholar.google.com/

# Search query Results

1 PCM; solid state; liquid; state; "when pressed"” About 101

2 PCM; solid state; liquid; state; "when pressed"; (pillow OR 3
bedding)

3 PCM; solid state; liquid; state; under users weight; pillow About 477

4 PCM,; solid state; liquid; state; under users weight; bedding About 235

5 PCM; solid state; liquid; state; under pressure; pillow About 708

Date search was completed: 29 November 2017

DD/JW
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From the

INTERNATIONAL SEARCHING AUTHORITY

To: _LOREN DONALD PEARSON
ASSOULINE & BERLOWE, PA
3250 MARY STREET, SUITE 100
MIAMI, FL 33133-5232

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Applicant’s or agent’s file reference

00801.0086

caamonniveer) 2 6 DEC 2017

FOR FURTHER ACTION
See paragraph 2 below

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2017/054189 28 September 2017

28 July 2016

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - A47C 21/04; A47C 7/74; A47C 27/14 (2017.01)

CPC - A47C 21/046; A47C 7/746; A4TC 27/142; A4TC 27/144; A47C 27/148 (2017.08)

Applicant \\ERNER, MARC L.

Box No. [ Basis of the opinion

Box No. Il Priority

OO0 XOOOX

2. FURTHER ACTION

1. This opinion contains indications relating to the following items:

Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box No. V. Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. VII  Certain defects in the international application

Box No. VIII Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Mail Stop PCT, Attn: ISA/US

P.O. Box 1450, Alexandria, VA 22313-1450
Facsimile No. 571-273-8300

Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer

Commissioner for Patents 29 November 2017

Blaine R. Copenheaver

PCT Helpdesk: §71-272-4300
PCT OSP: §71-272-7774

Form PCT/ISA/237 (cover sheet) (January 2015)
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* WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY
PCT/US2017/054189
Box No. 1 Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
[Z] the international application in the language in which it was filed.
a translation of the international application into which is the language of a translation

furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. [:l This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(a)).

3. l:] With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
been established on the basis of a sequence listing:

a. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
El on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13fer.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. I___l furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

D on paper or in the form of an image file (Rule 13/er.1(b) and Administrative Instructions, Section 713).

4. I:] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. 1) (January 2015)
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1.  Statement
Novelty (N) Claims 1-9, 12-15 YES
Claims 10, 11 NO
Inventive step (1S) Claims 12 YES
Claims 1-11,13-15 NO
Industrial applicability (IA) Claims 1-15 YES
Claims None NO

2. Citations and explanations:
Claims 10 and 11 lack novelty under PCT Article 33(2) as being anticipated by Worley.

Regarding Claim 10, Worley discloses a process for manufacturing (Claim 13 and Fig. 5) bedding (Abstract, regarding a
temperature-regulating fabric, such as a relatively flexible cloth or textile sheet), which comprises: providing a solid, resilient, compressible
foam block (Fabric layer 14, Fig. 3, Para. [0052]; Claim 10, regarding fabric-like member selected from the group cloth, foam; foam is solid
and has resiliency and compressability), said block having a surface (13, Fig. 3); applying phase change material to said surface

(112; Para. [0052), regarding FIG. 3 shows fiber layer 14 contains a first continuous PCM/mPCM coating 112 on its top surface 13; Claim
13, regarding continuously coating at least one portion of at least one side of said article with a coating that contains a phase change
material); and forming a hole (Para. [0052], regarding FIG. 3 shows that the individual micro-perforations or holes 111 completely
penetrate the thickness of the FIG. 3 fabric, in which case, either side of the fabric can be the needle entry/exit side. Again, un-barbed
needles are used to form the FIG. 3 embodiment; Claim 13, regarding micro-perforating at least a portion of said continuous coating) into
said block (14, Fig. 3) and through said surface (13 as in Fig. 3).

Regarding Claim 11, Worley discloses the process according to claim 10, which further comprises cracking said block (By using

needles; Para. [0052], regarding FIG. 3 shows that the individual micro-perforations or holes 111 completely penetrate the thickness of the
FIG. 3 fabric, in which case, either side of the fabric can be the needle entry/exit side. Again, un-barbed needles are used to form the FIG.
3 embodiment).

Claims 1-4 and 13-15 lack an inventive step under PCT Article 33(3) as being obvious over Tempur-Pedic Management LLC (hereinafter
Tempur-Pedic) in view of Worley.

Regarding Claim 1, Tempur-Pedic discloses bedding for providing cooled air when compressing (Para. [0018 and 0019]), comprising: a
block of solid, resilient, compressible foam (20; Para. [0019], regarding both the core 20 and the sleeve 30 of the pillow 10 are generally
comprised of flexible foam that is capable of suitably distributing the pressure from a user's body or portion thereof across the pillow 10) for
resting upon (Para. [0018), regarding the pillow 10 also includes a first amount of phase change material that is incorporated into both the
first side 32 and the second side 34 of the sleeve 30, such thal the body of a user, or a portion thereof, resting on either the first side 32 or
the second side 34 of the sleeve 30 of the pillow 10 is provided with cooling), said block having a surface (32/34) to be cooled (Para.
[0018), regarding the pillow 10 also includes a first amount of phase change material that is incorporated into both the first side 32 and the
second side 34 of the sleeve 30, such that the body of a user, or a portion thereof, resting on either the first side 32 or the second side 34
of the sleeve 30 of the pillow 10 is provided with cooling), and and a phase change material being disposed on said surface (Para. [0018],
regarding the pillow 10 also includes a first amount of phase change material that is incorporated into both the first side 32 and the second
side 34 of the sleeve 30, such that the body of a user, or a portion thereof, resting on either the first side 32 or the second side 34 of the
sleeve 30 of the pillow 10 is provided with cooling), said phase change material being convertible from a solid state to a liquid state when
pressed (Para. [0024), regarding as the phase change material included in the first side 32 and the second side 34 of the sleeve 30
change from solid to liquid form [i.e., meit] as the result of heat generated by a user lying on the pillow 10; a user lying on the pillow will
apply pressure on the pillow as explained in Para. [0019], regarding both the core 20 and the sleeve 30 of the pillow 10 are generally
comprised of flexible foam that is capable of suitably distributing the pressure from a user's body or portion thereof across the pillow 10).
Tempur-Pedic fails to explicitly disclose said block having a hole formed therein, said hole being further formed through said surface.
Worley is in the the field of temperature regulating fabrics (Para. [0004]) and teaches a block (Fabric layer 14, Fig. 3, Para. [0052]; Claim
10, regarding fabric-like member selected from the group cloth, foam) having a hole formed therein (111, Fig. 3; Para. [0052],

regarding micro-perforations or holes 111 completely penetrate the thickness of the FIG. 3 fabric), said hole (111) being further formed
through a surface (13); and further teaches a phase change material being disposed on said surface (Para. [0052], regarding FIG. 3
shows fiber layer 14 contains a first continuous PCM/mPCM coating 112 on its top surface 13).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Worley for the purpose of letting ambient air through for cooling.

Regarding Claim 2, modified Tempur-Pedic discloses the bedding according to claim 1, but Tempur-Pedic fails to explicitly

disclose wherein said block has a further hole formed therein, said further hole being further formed through said surface.

Worley is in the the field of temperature regulating fabrics (Para. [0004]) and teaches said block has a further hole formed therein (Multiple
holes 111 are shown in Fig. 3), said further hole being further formed through said surface (Through top surface 13 as in Fig. 3).

it would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Worley for the purpose of increasing the amount of ambient air being let through for cooling.

Form PCT/ISA/237 (Box No. V) (January 2015)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Regarding Claim 3, modified Tempur-Pedic discloses the bedding according to claim 2, but wherein Tempur-Pedic fails to explicitly
disclose said hole and said further hole are parallel.

Worley is in the the field of temperature regulating fabrics (Para. [0004]) and teaches said hole and said further hole (Multiple holes 111
are shown in Fig. 3) are parallel (As in Fig. 3).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Worley for the purpose of increasing the amount of ambient air being let through for cooling.

Regarding Claim 4, modified Tempur-Pedic discloses the bedding according to claim 1, but Tempur-Pedic fails to explicitly

disclose wherein: said block has a plurality of holes formed therethrough; said plurality of holes are parallel to each other; and said
plurality of holes are square spaced.

Worley is in the the field of temperature regulating fabrics (Para. [0004]) and teaches wherein: said block has a plurality of holes formed
therethrough (Multiple holes 111 are shown in Fig. 3); said plurality of holes are parallel to each other (As in Fig. 3); and said plurality of
holes are spaced (Evident from Fig. 3 and also Fig. 1 shows a random pattern of spacing to holes 11).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Worley for the purpose of increasing the amount of ambient air being let through for cooling.

Further, it would have been obvious to one of ordinary skill in the art at the time the invention was made to have the holes be square
spaced, since a change in shape of an element [spacing pattern] involves only routine skill in the art. The motivation for doing so would
be provide a controlted amount of ambient air being let through for cooling.

Regarding Claim 13, Tempur-Pedic discloses a process for cooling (Para. [0018 and 0019]), which comprises: providing bedding
including a block of solid, resilient, compressible foam (20; Para. [0019), regarding both the core 20 and the sleeve 30 of the pillow 10 are
generally comprised of flexible foam that is capable of suitably distributing the pressure from a user's body or portion thereof across the
pillow 10), said block having a surface (32, Fig. 2); and a phase change material being disposed on said surface (Para. [0018], regarding
the pillow 10 also includes a first amount of phase change material that is incorporated into both the first side 32 and the second side 34
of the sleeve 30, such that the body of a user, or a portion thereof, resting on either the first side 32 or the second side 34 of the sleeve
30 of the pillow 10 is provided with cooling), said phase change material being convertible from a solid state to a liquid state when
pressed (Para. [0024), regarding as the phase change material included in the first side 32 and the second side 34 of the sleeve 30
change from solid to liquid form [i.e., melt] as the result of heat generated by a user lying on the pillow 10; a user lying on the pillow will
apply pressure on the pillow as explained in Para. [0019], regarding both the core 20 and the sleeve 30 of the pillow 10 are generally
comprised of flexible foam that is capable of suitably distributing the pressure from a user's body or portion thereof across the pillow 10);
and compressing said block (Para. [0019], regarding both the core 20 and the sleeve 30 of the pillow 10 are generally comprised of
flexible foam that is capable of suitably distributing the pressure from a user's body or portion thereof across the pillow 10).
Tempur-Pedic fails to explicitly disclose said block having a hole formed therein, said hole being further formed through said surface.
Worley is in the the field of temperature regulating fabrics (Para. [0004]) and teaches a block (Fabric layer 14, Fig. 3, Para. [0052}; Claim
10, regarding fabric-like member selected from the group cloth, foam) having a hole formed therein (111, Fig. 3; Para. [0052],

regarding micro-perforations or holes 111 completely penetrate the thickness of the FIG. 3 fabric), said hole (111) being further formed
through a surface (13); and further teaches a phase change material being disposed on said surface (Para. [0052], regarding FIG. 3
shows fiber layer 14 contains a first continuous PCM/mPCM coating 112 on its top surface 13).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Worley for the purpose of letting ambient air through for cooling.

Regarding Claim 14, modified Tempur-Pedic discloses the process according to claim 13, further Tempur-Pedic discloses which further
comprises placing said block (20) with said surface (32) facing upward (As in Fig. 2).

Regarding Claim 15, modified Tempur-Pedic discloses the process according to claim 13, further Tempur-Pedic discloses which further
comprises placing a head of a user on said surface to compress said block (Para. [0031], regarding support cushions shown in FIGS.
1-5 are in the form of pillows 10, 110, 210 and are dimensionally sized to support the head of a user; Para. [0019], regarding both the
core 20 and the sleeve 30 of the pillow 10 are generally comprised of flexible foam that is capable of suitably distributing the pressure
from a user's body or portion thereof across the pillow 10).

Claims 5 and 6 lack an inventive step under PCT Article 33(3) as being obvious over Tempur-Pedic Management LLC (hereinafter
Tempur-Pedic) in view of Worley and Mackay.

Regarding Claim 5, modified Tempur-Pedic discloses the bedding according to claim 1, but Tempur-Pedic fails to explicitly

disclose wherein said phase change material is microencapsulated.

Mackay is in the field of cooling cushion (Abstract) and teaches a phase change material [which] is microencapsulated (Abstract
regarding the cooling cushion or bedding product comprises a microencapsulated phase change material).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Mackay for the purpose of producing a foam which is not required to be treated post-formation and a PCM which cost effective and easy
to manufacture (Para. {0004] of Mackay).

Regarding Claim 6, modified Tempur-Pedic discloses the bedding according to claim 1, but Tempur-Pedic fails to explicitly -
disclose wherein said phase change material has a melting point between twenty-five degrees Celsius and thirty degrees Celsius.
Mackay is in the field of cooling cushion (Abstract) and teaches wherein said phase change material has a melting point between
twenty-five degrees Celsius and thirty degrees Celsius (Abstract regarding the microencapsulated phase change material having a
melting point in the range from about -30 degree C. to about 55 degree C.).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Mackay for the purpose of producing a foam which is not required to be treated post-formation and a PCM which cost effective and easy
to manufacture (Para. (0004] of Mackay).

Form PCT/ISA/237 (Supplemental Box) (January 2015)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of.

Claims 7-9 lack an inventive step under PCT Article 33(3) as being obvious over Tempur-Pedic Management LLC (hereinafter
Tempur-Pedic) in view of Worley and Mikkelsen et al. (hereinafter Mikkelsen).

Regarding Claim 7, modified Tempur-Pedic discloses the bedding according to claim 1, further modified Tempur-Pedic

discloses comprising a pillow protector (40) surrounding said block (As in Fig. 1, Para. [0028]).

Tempur-Pedic fails to explicitly disclose said pillow protector being formed from a wind-permeable material.

Mikkelsen is in the field of body support cushion (Abstract) and teaches a pillow (Para. [0016], regarding the invention can be embodied
in other types of support cushions, including but not limited to, pillows) protector (44; Para. [0035), regarding the outer cover 44 can
extend completely around the mattress 10 with ends thereof being connectable, such as by a zipper, to allow removability of the outer
cover 44 such as for washing) being formed from a wind-permeable material (Para. [0035], regarding outer cover 44 is made of fabric
and, in a preferred embodiment, a combination of polyester, cotton natural yarn; at least cotton is wind-permeable).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Mikkelsen for the purpose of providing a cover which is removable and washable (Para. [0035] of Mikkelsen).

Regarding Claim 8, modified Tempur-Pedic discloses the bedding according to claim 7, further modified Tempur-Pedic

discloses comprising a pillow cover (50) surrounding said pillow protector (40), said pillow cover having a panel of wind-permeable
material overlying said phase change material (Para. [0028], regarding the outer cover 50 is typically comprised of a textile having a
sufficient amount of durability to protect the underlying liner and sleeve of the support cushions, but also having a sufficient amount of
“breathability” to allow air and heat to travel through the outer cover, and allow the phase change material in the sleeve 30 and liner 40 to
still provide cooling to a user resting on the pillow 10).

Regarding Claim 9, modified Tempur-Pedic discloses the bedding according to claim 8, further Tempur-Pedic discloses wherein said
wind-permeable material is made from a performance fabric (Para. [0028], regarding the outer cover 50 is typically comprised of a textile
having a sufficient amount of durability ..... but also having a sufficient amount of “breathability” to allow air and heat to travel through).

Claim 12 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest:
Regarding claim 12, the prior art of record, individually or in combination, does not teach or fairly suggest the process according to claim

10, which further comprises: compressing said block by pressing on said surface before the forming of the hole; and performing the
forming of the hole while said block is compressed.

Claims 1-15 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can
be made or used in industry.

Form PCT/ISA/237 (Supplemental Box) (January 2015)
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FIG. 9

(57) Abstract: A cooling pillow generates a gust of cooled air when compressed. A solid, resilient, compressible foam block forms
a core of the cooling pillow. A phase change material layer adhered to a surface of the foam block. Holes can be formed in the foam
block to enhance the feel of the pillow and to improve the speed at which air is displaced when the cooling pillow is compressed. A
pillow protector encloses of lightweight breathable material encloses the foam block. The pillow protector prevents the foam block and
cooling layer from being abraded during insertion and removal from a pillow case. The pillow case encloses the pillow protector, which
in tour holds the foam block and cooling layer. The pillow case has a breathable surface. The breathable surtace is oriented to overly
the cooling layer. A performance material can be used to form the breathable surface. To use the cooling pillow, the cooling pillow is
oriented with the cooling layer and the breathable surface facing upward. The user then rests his or her head on the top of the pillow
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and compresses the cooling pillow with the weight of his or her head. As the pillow compresses, air is displaced and is cooled by the
phase change material in the cooling layer. The result is a gust of cooled air against the user's head and neck.
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Cooling Pillow
TECHNICAL FIELD
[0001] The invention relates to bedding, and in particular to pillows with cooling
features.
BACKGROUND ART
[0002] Obtaining quality sleep is an essential component of both maintaining and
improving one’s health. While sleeping, people pass through five phases of sleep:
stages 1, 2, 3, 4, and REM (rapid eye movement) sleep. These stages progress in a
cycle from stage 1 to REM sleep, then the cycle starts over again with stage 1. People
lose some of the ability to regulate their body temperature during REM, so
abnormally hot or cold temperatures in the environment can disrupt this stage of
sleep. Having suitable bedding is critical in controlling temperature, which ultimately,
when adequate, can enhance the quality of sleep that one receives.
[0003] When the temperature around the body’s microclimate stays balanced, the
sleeper awakens less, sleeps deeper, and gets a better more restorative sleep.
Today, many people suffer from waking in the middle of the night due to
temperature fluctuations.
[0004] One significant area of importance for temperature balance is at one’s
head. Commonly, when sleeping, individuals rest their head on a pillow. Traditional
pillows are composed of a variety of materials, but such materials lack the ability to
regulate one’s sleep at a lower, more comfortable temperature.
[0005] Previous attempts at reducing temperature with modified pillows
incorporating phase change material (PCM) have been unsuccessful. These prior
attempts look to incorporate phase change material into the chemical composition
of the cushion prior to pillow formation.
[0006] By mixing phase change material into the chemical composition prior to
pillow formation, the phase change material is diluted and the abilities of the PCM
are reduced.
[0007] In addition, by mixing phase change material into an interior of a volume of
foam, discreet locations containing PCM are surrounded by foam. The surrounding
foam acts as a thermal insulator that inhibits heat exchange between the discreet

PCM locations and a person resting on the surface of the foam.
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[0008] MacKay (US Pat. Pub. 2012/0193572) teaches dispersing the phase change
material within the foam of bedding. No detail is provided regarding the application
of a layer of phase change material upon the surface of the bedding. The usefulness
of the phase change material in regulating the temperature is thus reduced in the
pillows according to MacKay.

[0009] A phase-change material (PCM) is a substance that has a high heat of fusion
and that is capable of storing and releasing large amounts of energy by melting and
solidifying at certain temperatures. Heat is absorbed or released when the material
changes from solid to liquid and vice versa; thus, PCMs are classified as latent heat
storage (LHS) units.

[0010] Accordingly, a PCM that melts below body temperature would feel cool as it
absorbs heat, for example, from a body. The melting and freezing of the material
takes place over a narrow temperature range, thereby allowing small changes in
temperature to cause reactions.

[0011] PCMs have been used in the inclusion of the chemical composition of foam
pillows, but due to diluting of the advantageous properties of the PCM, the user is
unable to feel the full extent of the coolness that PCMs are capable of achieving.
[0012] Pillow covers and pillow protectors protect an enclosed pillow during use. A
pillow cover inhibits moisture such as perspiration and saliva, from reaching the
enclosed pillow. The pillow cover acts as a pouch for holding the pillow. A zipper is
included to open and close the pouch. The pillow cover can be removed from the
pillow and washed separately from the pillow, which may not be washable. The
pillow cover also typically costs less than a pillow. The pillow cover can be removed
and disposed when soiled and the enclosed pillow can be saved and reused. A pillow
cover is typically made from a cotton textile similar to a sheet and sometimes
includes a waterproof membrane made of polyurethane. Traditional pillow covers
have the unintended affect of inhibiting airflow and decreasing the breathability of
the enclosed pillow.

[0013] A pillow case or pillow cover is an exterior pouch in which the pillow and the
pillow cover are placed. The pillow case adds decorative features to a pillow and can

be easily washed by removing the pillow and the pillow cover. Pillow cases are made
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of cotton fabric. A problem with traditional pillow cases is that they inhibit airflow
and decrease the breathability of the enclosed pillow.

[0014] As shown by the review of the prior art, a need exists to provide supportive
bedding that improves a sleeper’s temperature regulation, particularly when first
falling asleep.

DISCLOSURE OF INVENTION

[0015] An object of the present invention is to provide a cooling pillow that
incorporates phase change material to produce a cooled surface when a sleeper
rests his or her head on the pillow.

[0016] A further object of the present invention is to provide a pillow that creates a
flow of air when the pillow is compressing. “Compressing” in this context means
while being reduced in volume, as contrasted to “compressed”, which means staying
at a constant, compressed volume.

[0017] A further object of the present invention is to provide a pillow that creates a
flow of cooled air when the pillow is compressing.

[0018] A block of solid, resilient, compressible foam forms a core of the cooling
pillow. The foam block can be made from polyurethane foam, visco elastic foam, and
gel infused polyurethane foam. Alternative foams include natural latex and synthetic
latex foams. Suitable foams can have densities between 40 and 64 g/I. An overly firm
pillow will neither compress sufficiently nor auto adjust under the weight of the
sleeper’s head. An overly plush pillow flattens under the weight of sleeper’s head
and remains compressed after removing one’s head. A satisfactory pillow will have a
response time between four and eight seconds (4-8 s). Response time can be a
measure of the time for pillow to be depressed under a weight of a typical head or
the time for the pillow to recover when the weight is removed.

[0019] A block of solid, resilient, compressible foam is made by mixing the
materials for the foam, spraying the mixture with a gas to form a liquid foam, filling a
mold with the liquid foam, and curing the liquid foam to form a solid foam. In the
case of a polyurethane foam, a liquid polyol component is mixed with a liquid
isocyanate component. The components are selected based on the desired physical
properties of the foam. Modifiers can be further added to help achieve the desired

physical properties and to aid in processing. Next, the mixture is sprayed from a
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nozzle into a mold. Carbon dioxide is sprayed from a second nozzle into the steam of
sprayed mixture to produce a liquid foam. The mold has a cavity shaped like the
shape of a pillow when closed. After filling the mold with the liquid foam, the mold is
closed and the liquid foam is heated to 51.7 °C and cured for ten to twelve minutes.
After curing, the mold is opened and a cast is removed. The cast is a block of solid,
resilient, compressible foam, which can be further processed.

[0020] While a foam block according to the invention can have any size, a block
that is sized to meet existing standard sizes can be particularly useful. For example, a
block that is 41 cm long, 61 cm wide, and 14 cm thick can be used to form a pillow.
[0021] Cracking a foam block has been found to enhance the comfort and feel in
bedding. Cracking is a term for processing a foam block with a roller press. A block of
solid, resilient, compressible foam is passed through a roller press twice. While a
foam block that has been rolled once has improved compression and resilience
characteristics, passing the foam block through the roller twice provides optimal
characteristics. The roller press opens some of the closed cells that make up the
foam block. A foam block that has been cracked has a compressibility and resilience
that allows the resulting pillow to be usable by back, side, and stomach sleepers.
[0022] Perforations are formed in the solid, resilient, compressible foam block to
increase a volume of air being evacuated through the perforated surface when the
foam block is compressed. Increasing the size or number of perforations increases
the volume of air being evacuated through the perforated surface. In addition,
increasing the size or number of perforations increases the compressibility of the
foam block. Decreasing the spacing between perforations increases the volume of air
being evacuated through the perforated surface. In addition, decreasing the spacing
between perforations increases the compressibility of the foam block. Shaping the
perforations with wider openings near a surface, increases the compressibility of the
foam block nearer the surface. Forming perforations through the foam block inline
with the direction of compression, increases the volume of air through the surface
compared to perforations that do not go through the block.

[0023] Accordingly, a further object of the invention is to provide a plurality of
perforation in a surface of a foam block that maximize a volume of air passed

through the surface when the foam block is compressed. At the same time, a further
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object of the invention to provide a pillow that is not too compressible that the foam
block will be fully compressed during normal use.

[0024] A further object of the invention is maximizing airflow through a PCM-
coated surface without compromising the supportiveness of the bedding.
Perforations can be formed in the solid, resilient, compressible foam block that have
larger diameters near the surface and narrower diameter from the diameter.
Perforations with this shape cause the foam block to be more compressible near the
surface and increasingly resilient as the foam block is compressed.

[0025] Perforations made according to the following process result in bedding with
improved cooling and performance compared to pillows made with other methods,
particularly, molding. According to the process, the solid, resilient, compressible
foam block is compressed into a flat state by applying pressure to the surface that is
to have the cooling properties. Next holes are punched through the compressed
foam block. The punch itself can have a conical or frustoconical shape to create the
increasing diameter perforations.

[0026] As stated, an object of the invention is maximizing air flow through the
surface with PCM material, while maintaining the comfort and supportiveness of the
bedding. Two of the factors that affect both the air flow and the comfort and
supportiveness of the bedding are the number of perforations and the size of the
perforations. It has been found that the volume of perforations being compressed is
proportional to the volume of air being blown past the PCM-containing surface. At
the same time, good performing bedding is known to compress to a height that
places the sleepers skeleton inline under the weight of the body, while retaining a
recovery time between four and eight seconds (4-8 s). Recovery time is the time
required for the solid, resilient, compressible foam block to return to an
uncompressed state after normal use. The compressibility of the solid, resilient,
compressible foam block increases with the volume of perforations being
compressed. So, if too much of the volume of the solid, compressible, resilient foam
block is perforations, then the bedding will be too compressible and will sag to a
point that moves the resting body out of alighment. Accordingly, an object of the
invention is to provide bedding with a maximized volume of perforations that does

not have too much compressibility.
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[0027] A further object of the invention is to provide bedding with a good feel. A
proper combination of compressibility and resilience in bedding contributes to what
is subjectively called “Good Feel”. Bad feel is experienced in bedding that does not
auto adjust to person’s size, weight, and shape. A good feel is described to be like a
person resting in a pool of water in a neutrally buoyant state.

[0028] A phase change material (PCM) is a substance with a high heat of fusion
which, melting and solidifying at a certain temperature, is capable of storing and
releasing large amounts of energy. Heat is absorbed or released when the material
changes from solid to liquid and vice versa; thus, PCMs are classified as latent heat
storage (LHS) units.

[0029] Latent heat storage can be achieved through liquid to solid, solid to liquid,
solid to gas, and liquid to gas phase changes. However, only solid to liquid and liquid
to solid phase changes are practical for PCMs.

[0030] Initially, solid-liquid PCMs behave like sensible heat storage (SHS) materials;
their temperature rises as they absorb heat. Unlike conventional SHS materials,
however, when PCMs reach the temperature at which they change phase (their
melting temperature) they absorb large amounts of heat at an almost constant
temperature. The PCM continues to absorb heat without a significant rise in
temperature until all the material is transformed to the liquid phase. When the
ambient temperature around a liquid material falls, the PCM solidifies, releasing its
stored latent heat. Within the human comfort range between 20-30 °C, some PCMs
will store five to fourteen times (5-14X) more heat per unit volume than
conventional storage materials.

[0031] Organic PCMs are particularly applicable to bedding. Organic PCMs pose
less health risks to sleepers. Organic PCMs can be paraffin, carbohydrate, or lipid
derived.

[0032] To provide a PCM that can be added to a surface and that does not dissipate
upon liquefying, the PCM is microencapsulated. The PCM should have a latent heat
of 170)/g.

[0033] The microcapsules, which start in powder form, are mixed with
polyurethane foam to create a durable PCM mixture. The durable PCM mixture is

applied to the surface of the solid, resilient, compressible foam block and allowed to
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cure. The resulting PCM layer is suitably adhered to the foam block and is flexible
enough not to crack during use.

[0034] The microencapsulated phase change material sold under the trademark
ENFINIT® 28 PCM has been found to be particularly applicable. An alternative PCM
material that can be microencapsulated and used is described in MacKay US
2012/0193572 A1, which is hereby incorporated by reference.

[0035] An object of the invention is to alleviate discomfort felt while sleeping. One
way the cooling pillow improves discomfort is through improving air flow. The
cooling pillow is formed of aerated gel memory foam, which allows air to circulate
and creates a plush more responsive feel than a traditional pillow. The aerated gel
memory foam pillows create a current of air when the pillow is compressed. The air
current created is greater in an aerated pillow than an unaerated pillow.

[0036] The gel memory foam is aerated by incorporating holes throughout the
pillow. The holes increase the velocity of the air being pushed from the foam block
while the foam block is being compressed. Holes that run from the top surface of the
foam block to the bottom surface of the foam block produce a faster gust of air than
foam blocks with holes that do not transverse the entirety of the foam block.

[0037] An object of the invention is to improve the way in which phase change
material is utilized. One way the cooling pillow improves the utilization of phase
change material is through innovative application of the phase change material on
the surface of the cooling pillow. The cooling pillow incorporates the phase change
material in a uniform layer on at least one surface of the pillow.

[0038] The cooling pillow is designed for repeated use. In order to withstand the
repeated use, the cooling pillow incorporates both an inner pillow protector and an
outer pillow cover to create a thin, but protective barrier between the user of the
cooling pillow and the phase change material. The pillow protector encloses the
foam block.

[0039] According to the objects of the invention, the pillow can include a pillow
protector. The pillow protector encloses the solid, compressible, resilient foam
block. The pillow protector protects the solid, resilient, compressible foam block and
the PCM layer from abrasion. The pillow protector is breathable. The material of the

pillow protector is selected to maximize the flow of air from the solid, compressible,
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resilient foam block is compressed while still protecting the pillow during normal
use. An example of a breathable material is a scrim. A scrim is a very light textile
made from cotton, or sometimes flax. It is lightweight and translucent. A scrim has a
rectangular weave that is similar in size in its openings to a window screen. Another
type of scrim is called bobbinet/bobbinet. This material has a hexagonal hole shape
and comes in a variety of hole sizes.

[0040] According to the objects of the invention, the pillow can include a pillow
cover. The pillow cover encloses the pillow protector and the solid, compressible,
resilient foam block. The pillow cover can include a closure such as a zipper at one
end to removably secure the foam block and the pillow protector inside the pillow
cover. To maximize the gust of cooled air that is created when the PCM-covered
surface is pressed, a lightweight performance fabric forms a breathable panel of the
pillow cover. The breathable panel is placed over the PCM-covered surface.

[0041] The portion of the pillow case that overlies the phase change material can
be made of a performance fabric. The performance fabric improves the cooling of
the pillow by minimizing the blockage of air-flow from the pillow as the pillow is
being compressed. The performance fabric is improved compared to natural fiber
covers, particularly cotton. In addition, the performance fiber transfers heat (i.e.
cool) better than natural fibers. The performance fiber is also cool to the touch. The
performance fiber wicks moisture and perspiration from the user’s skin. Inner layer
of cover

[0042] The sewing pattern on one side of the outer pillow cover is shaped in a
specialized pattern, with increased thickness regions in some areas, and decreased
thickness regions in the spaces between the increased thickness regions.

[0043] The sewing pattern on the opposite side of the outer pillow cover is uniform
in thickness. The thickness of this side of the outer pillow cover is equal to the
thickness of the decreased thickness regions on the patterned outer pillow cover
side.

[0044] The rear (i.e. not facing the phase-change side) of the pillow cover can be
composed of cotton.

[0045] It is an object of the current invention to allow for the phase change

material to regulate adequately the user’s temperature. One way in which the phase
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change material is adequately utilized is through controlling the thickness of both
the inner pillow cover and the outer pillow cover to allow the user’s temperature to
be responsively observed by the phase change material to allow the material to both
absorb and release heat as needed.

[0046] In accordance with the objects of the invention, the phase change material
layer, located on at least one side of the foam pillow, is arranged to underlie the side
of the pillow cover with uniform thickness. By having the phase change material
layer underlie the uniform thickness side of the pillow cover, the degree of
separation between the user and the phase change material is minimized. This
allows for the phase change material to adequately respond to the thermal needs of
the user.

[0047] Itis an object of the current invention to provide a cooling sensation to the
user, which will increase comfort levels. One way in which cooling is provided to the
user is through the aeration in the pillow. With the use of aerated gel foam, the
pillow provides a release of air in an outward motion when compressed. This release
of air, combined with the phase change material, cools the user’s head with a gust of
cooled air when the pillow is compressed, thus increasing comfortability.

[0048] In order to improve the wear of the foam block, a pillow protector is used to
enclose the foam block. The pillow protector and foam block can be removed,
together, from the pillow cover.

[0049] One object of the current invention is to maintain a sustained comfortable
thermal environment in order to provide quality sleep. The cooling pillow provides a
maintained thermal environment, within an ideal temperature range, with the phase
change material layer. The phase change material melts when the temperature
increases above the range, and solidifies when the temperature decreases beneath
the range. This melting and solidifying of the phase change material absorbs and
releases heat as needed to provide a controlled thermal environment for the user.
[0050] Other features of the invention are set forth in the appended claims.

[0051] Although the invention is illustrated and described herein as embodied the
invention is not limited to the details shown because various modifications and
structural changes may be made without departing from the invention and the

equivalents of the claims. However, the construction and method of operation of the
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invention together with additional objects and advantages thereof will be best
understood from the following description of specific embodiments when read in
connection with the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0052] Fig. 1is a bottom elevational view of a cooling pillow according to the
invention.

[0053] Fig. 2 is a top elevational view of the cooling pillow shown in Fig. 1 with a
pillow cover removed.

[0054] Fig. 3 is a top elevational view of the cooling pillow shown in Fig. 1 with a
pillow case and pillow protector removed.

[0055] Fig. 4 is a left elevational view of the cooling pillow shown in Fig. 1 with the
pillow protector and the pillow protector opened to expose the foam block.

[0056] Fig. 5 is a left, top, front perspective view of the cooing pillow shown in Fig.
4,

[0057] Fig. 6is a left, top, rear perspective view of the cooling pillow shown in Fig.
1 with the pillow case retracted and the pillow protector partially retracted.

[0058] Fig. 7 is a first alternate left, top, front perspective view of the cooling pillow
shown in Fig. 6 with the outer and inner cover retracted to expose the cooling layer
on the foam block.

[0059] Fig. 8 is a second left, top, front perspective view of the cooling pillow
shown in Fig. 7.

[0060] Fig. 9 is a left, top perspective view of the cooling pillow shown in Fig. 6.
BEST MODES FOR CARRYING OUT THE INVENTION

[0061] Reference numbers are used consistently throughout the figures of the
drawing unless otherwise described. While the present invention is described with
respect to what is presently considered to be the best mode, the invention as
claimed should not be limited to the embodiments that are shown and described.
Furthermore, the invention is not limited to the particular methodology, materials,
and modifications described in this section. The terminology used herein is for the
purpose of describing exemplary embodiments of the invention..

[0062] Figs. 1-9 show a preferred embodiment of a cooing pillow 100. In Fig. 1, a

patterned side 402 of a pillow cover 400 is shown. The patterned side 402 is textured
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by having material of different thicknesses. The patterned side 402 has evenly
spaced thicker regions 406 separated by evenly spaced thinner regions 405. The
thicker regions 406 are hexagonal shaped. The thicker regions 406 are four
millimeters (4 mm) thick. The thinner regions 405 are two millimeters (2 mm) thick.
The pillow cover is made from cotton. The patterned side 402 provides a plush
surface. In this preferred embodiment, the patterned side 402 is not optimized to
maximize cooling.

[0063] The user of the cooling pillow 100 may choose to sleep with either side of
the cooling pillow 100 facing upward. In certain climates, the user may prefer to
utilize the patterned side 402 of the pillow cover 400 to rest his or her head. The
patterned side 402, by having increased and decreased thickness regions equally
spaced, creates a soothing sensation for the user. Also, the patterned side 402, by
having increased thickness relative to the uniform side 403 (which is shown in Fig. 2)
of the pillow cover 400, allows for decreased cooling, which may be preferable to
certain users or in certain situations.

[0064] Fig. 2 shows the uniform side 403 of the pillow cover 400. The uniform side
403 is made from a performance fabric. The preferred embodiment of performance
fabric is an elastane/polyester blend.

[0065] Fig. 6 shows a pillow protector 300. The pillow protector 300 is a scrim. The
scrim is made from a lightweight cotton cloth. The pillow protector 300 encloses the
foam block 200. Note: for purposes of showing the foam block 200, Figs. 4-9 show
the pillow protector 300 opened and partially retracted; however, in the actual
preferred embodiment, the pillow protector 300 is sewn closed. The pillow protector
300 and the foam block 200 are placed within the pillow cover 400. The pillow
protector 300 eases the removal of the pillow protector/foam block from the pillow
cover 400 because the cotton fabric of the pillow protector 300 has a lower
coefficient of friction than the foam block 200. In addition, the pillow protector
protects the foam block 200 and the cooling layer 203 by preventing abrasion on the
foam block 200 as the pillow protector/foam block are being pulled from a snug
fitting pillow cover 400.

[0066] Fig. 3 shows a foam block 200. The foam block 200 is made from solid,

resilient, compressible foam. A preferred type of foam is polyurethane foam.
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Alternate types of foam include viscoelastic foams and gel-infused polyurethane
foams. The foam block 200 has a top surface 204. To obtain the best cooling effect, a
user places her or his head on the top surface 204 of the cooling pillow 100.

[0067] A plurality of holes 202 are formed through the foam block 200. The holes
202 run parallel to each other. The holes 202 transverse the foam block 200; that is,
the holes 202 are formed in the top surface 204, through the foam block 200 itself,
and in the bottom surface. The bottom surface is not shown in Fig. 3. The holes 202
have a frustoconical shape. Throughout their lengths, the holes 202 have a circular
cross section. At the top surface 204, the holes 202 have a diameter of one
centimeter (1 cm). At the bottom surface, the holes 202 have a diameter of six
tenths of a centimeter (0.6 cm). The holes 202 are formed in a repeating square
pattern. The holes 202 are center-spaced twenty-five centimeters (25 cm) apart from
each other. As shown in Fig. 4, a seam 201 separates the foam block 200 into the top
surface 204 and the bottom surface 205.

[0068] A cooling layer 203 is disposed on the top surface 203. The cooling layer 203
includes microencapsulated phase change materials. A preferred embodiment of the
microencapsulated phase change materials is sold under the trademark ENFINIT® 28
PCM. Phase change materials can be abbreviated by the acronym PCM. The
microcapsules of PCM are formed using thin, impermeable acrylic capsule walls. The
capsule size range from eight to ten micrometers (8-10 um), with a median particle
size of ten micrometers (10 um). The capsules have a core to wall ration of 80-95%
core to 5-20% wall. The microencapsulation system sold under the trademark
ENCAPSYS® is a preferred microencapsulation system. A microencapsulated PCM
with a heat capacity of 186 joules/gram, an onset melting temperature of 27° C and
an onset crystallization temperature of 27° Cis preferred. The preferred PCM that is
included in the microcapsules is a glycerin-based phase change material. The
microencapsulated PCM is mixed with polyurethane and adhered to the top surface
204. When preparing the cooling layer 203, the weight ratio of microencapsulated
PCM to polyurethane is 2:3 — 3:7. After curing, the cooling layer 203 has a thickness
of one to two millimeters (1-2 mm). An alternate example of a suitable PCM is
described in US patent publication MacKay, US 2012/0193572 A1, which is hereby

incorporated by reference.
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[0069] In another embodiment, which is not shown, holes that do not reach the
opposing surface (i.e. bottom surface) may be made in the top surface 203.

[0070] Placing the uniform side 403 of the pillow cover 400 over the cooling layer
203 increases the heat transfer between the user’s head and the pillow 100 in two
ways. First, overlying the cooling layer 203 with the uniform side 403 increases
convection. Because the uniform side 403 is thinner than the patterned side 402 and
because the uniform side 403 is made from a material that blocks less wind than the
patterned side 402, the gust of air that reaches the user’s head relative is increased.
Second, overlying the cooling layer 203 with the uniform side 403 increases
conduction because the uniform side 403 is less insulating than the thicker patterned
side 402.

[0071] Despite the decreased heat transfer and additional cost of materials, in an
alternative embodiment, which is not shown, the cooling layer can adhere to the
surfaces of both sides of the pillow.

[0072] Figs. 4-9 show the cooling pillow 100 with its various layers retracted or
removed to show their location relative to each other. The cooling pillow 100 is the
combination of the foam block 200, the pillow protector 300 (as shown in Fig. 6), and
the pillow cover 400. Note, in actual use, the pillow protector 300 is sewn closed and
cannot be retracted.

[0073] In the preferred embodiment, the foam block 200 is formed of aerated gel
foam. When formed, the foam block 200 has holes 202, and a seam 201. The holes
202 extend from one side of the foam block 200 to the other, with the seam 201
separating the sides. The foam block 200 is releasably held within the pillow cover
400 by a zipper opening 404. The user of the cooling pillow 100 may remove the
foam block 200 from within the pillow cover 400 in order to switch the side of the
pillow cover 400 that the cooling layer 203 is exposed to, or to wash the pillow cover
400.

[0074] Fig. 5 shows the cooling pillow 100 inside of the pillow cover 400, with the
zipper opening 404 in an open position. The seam 201 of the foam block 200 aligns
with the seam 401 of the pillow cover 400. The cooling pillow 100 is shown in an
upward position that, in the preferred embodiment, would be the position in which

the user would sleep on the pillow 100. The uniform side 403 of the pillow cover 400
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is directed towards the top of the cooling pillow 100, and the patterned side 402 of
the pillow cover 400 is directed toward the bottom of the cooling pillow 100. In the
preferred embodiment, the cooling layer 203 (as shown in Fig. 3) is exposed to the
uniform side 403 of the outer cover 400 of the cooling pillow 100. The user places his
or her head on the uniform side 403 of the cooling pillow 100 while sleeping. In
other embodiments, not shown, the user may reverse the side that the cooling layer
203 is exposed to. In the other embodiments, not shown, the cooling layer 203 may
be exposed to the patterned side 402 of the pillow cover 400.

[0075] Fig. 6 shows the various components of the cooling pillow 100. The foam
block 200 is the most interior of the components, with the pillow protector 300
enclosing the foam block 200. The pillow cover 400 encloses the pillow protector
300. In the preferred embodiment, the pillow cover 400 has differing thicknesses on
either side (as shown in Fig. 5).

[0076] The foam block 200 that is shown in Fig. 3 can be used or sold without a
pillow protector 300 or pillow case.

[0077] In an alternate embodiment that is not shown, the pillow protector 300 is
not included. In this alternate embodiment, the foam block 200 is enclosed directly
within the pillow case 400.

[0078] In an alternate embodiment that is not shown, the pillow case 400 is not
included. In this alternate embodiment, the foam block 200 is enclosed within the
pillow protector 300.

[0079] Fig. 7 shows the left end of the cooling pillow 100 with the opening 302 of
the pillow protector 300 in an open position, exposing the foam block 200 beneath.
The pillow cover 400 is shown enclosing the pillow protector 300. The cooling layer
203 located on the surface of the foam block 200 is shown facing outward. In the
preferred embodiment, the holes 202 in the surface of the foam block 200 extend
through the cooling layer 203. In the embodiment shown, the cooling layer 203 is
rectangular in shape. In the embodiment shown, the cooling layer 203 is located on
one surface of the foam block 200. The cooling layer 203 in the preferred
embodiment is outward facing, toward the uniform side 403 of the pillow cover 400.
[0080] In alternate embodiments that are not illustrated, the shape of the cooling

layer 203 may vary without departing from the invention. In other embodiments, the
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cooling pillow 100 may incorporate multiple cooling layers 203, for instance, a
further cooling layer may match the cooling layer that is depicted in the preferred
embodiment and be exposed toward the patterned side 402 of the outer cover 400.
[0081] Fig. 8 shows the preferred embodiment of the cooling pillow 100. The pillow
cover 400 is pulled down below the pillow protector 300, and the pillow protector
300 is pulled down through the opening 302 of the pillow protector 300, exposing
the foam block 200. The seam 301 of the pillow protector 300 aligns with the seam
201 of the foam block 200. The side of the foam block 200 shown is the absent the
cooling layer 203. The cooling layer, in the embodiment shown, is exposed to the
back side of the foam block 200, causing it not be able to be seen. When in use, the
pillow protector 300 is pulled upward toward the exposed end of the foam block
200, and the pillow cover 400 is pulled upward in a similar fashion to encompass the
pillow protector 300. The cooling pillow 100, when in use does not expose the holes
202 outside of the pillow protector 300 or the pillow cover 400. Instead, when
compressed, the holes 202 release air in an outward direction, toward the user
through both the pillow protector 300 and the pillow cover 400. This release of air, in
combination with the cooling layer 203, creates increased comfortability to for the
user.

[0082] Fig. 9 shows the reversed side of the cooling pillow 100 that was depicted in
Fig. 8. The pillow cover 400 is pulled down below the inner pillow cover, and the
pillow protector 300 is both lifted upward away from the pillow, and pulled down
toward the end of the foam block 200 opposite of the end of the opening 302,
exposing the foam block 200 beneath. The cooling layer 203 is shown in a
rectangular shape on the surface of the foam block 200. The holes 202 in the foam
block 200 are shown extending through the foam block 200 and the cooling layer
203. The seam 201 of the foam block 200 aligns with the seam 301 of the inner cover
300 to allow the inner cover 300 to be straight in relation to the foam block 200
when pulled up. The opening 302 of the inner cover 300 allows for the foam block
200 to be removed. The foam block 200 may need to be removed from the pillow
protector 300 and the pillow cover 400 to allow for either the pillow protector 300

or the pillow cover 400 to be washed.

15

Casper Sleep Inc.  Exhibit 1004 Page 163 of 186



WO 2018/023139 PCT/US2017/054189

[0083] A preferred embodiment of a process for making a cooling pillow includes
the following steps. A conventional mixture of materials for forming a solid, resilient,
compressible polyurethane foam is prepared. Before pouring the mixture into the
mold, a mold releasing agent is sprayed on the surface of the mold. Next, the
mixture is poured into a mold. The mold has the shape of the desired pillow. A
preferred size pillow is 41 cm by 61 cm by 14 cm. Next, the mold is heated to 51.7° C.
The temperature of the mold is held at 51.7° C for at least ten minutes and no more
than twelve minutes. After the time expires, a block of solid, resilient, compressible
polyurethane that is shaped like the mold is removed from the mold.

[0084] The foam block is “cracked” twice to improve the feel of the pillow. To crack
the pillow, the pillow is run between a set of rollers.

[0085] Holes are formed in the foam block according to the following steps. First
the foam block is compressed by pressing the top surface of the foam block toward
the bottom surface. Next, an array of punches are pressed against the top surface of
the compressed pillow to form holes that transverse the foam block from the top
surface to the bottom surface. The resulting holes will have a frustoconical shape.
The holes have a diameter of one centimeter at the top surface. The holes have a
diameter of 0.6 cm at the bottom surface. The holes are formed in a repeating
rectangular pattern in which the holes are center spaced 2.5 cm apart from each
other.

[0086] The phase change material is purchased in a microencapsulated state. The
preferred phase change material is sold under the trademark ENFINIT® 28 PCM. The
PCM is mixed with a batch of the above-described polyurethane material. The
weight ratio of microencapsulated PCM to polyurethane is 2:3 — 3:7. The PCM-
polyurethane mixture is applied in two coats to the top surface of the foam block.
Each coat is cured by reheating the painted foam block to 51.6 ° C for ten to twelve
minutes. The resulting cooling layer is between one and two millimeters (1-2 mm)
thick.

[0087] To complete the cooling pillow, the foam block with cooling layer is placed
within a pillow protector. The pillow protector is stitched close. The pillow protector,
which houses the foam block with cooling layer, is inserted into the pillow case.

When the pillow protector is inserted, the top surface of the foam block, on which

16

Casper Sleep Inc.  Exhibit 1004 Page 164 of 186



WO 2018/023139 PCT/US2017/054189

the cooling layer is applied, is oriented to underlie the uniform side of the pillow
cover.

[0088] The process for making the cooling pillow is conducted under standard
laboratory conditions unless otherwise specified.

[0089] A preferred embodiment of a process for using the cooling pillow includes
the following steps. To begin, the pillow protector 300, which holds the foam block
200 with cooling layer 203, is inserted within a pillow case 400 so that the cooling
layer 203 is oriented beneath the uniform side 403 of the pillow cover 400. Next, the
cooling pillow 100 is placed on a surface (for example, a bed top) with the uniform
side 403 of the pillow case and the cooling layer 203 facing upward. A user then
compresses the cooling pillow 100 by applying pressure against the uniform side
403. Typically, the pressure is applied by resting the user’s head on the uniform side
403. As the cooling pillow 100 compresses, a rush of air that is cooled by the cooling
layer 203 passes through the pillow protector 300, through the uniform side 403,
and onto the head and neck of the user. The user continues to rest his or her head
on the compressed pillow while sleeping.

[0090] If the user wants an additional gust of cooled air, the user lifts his or her
head from the uniform side 403 and allows the foam block 200 to expand to its
original shape. After the foam bock 200 is expanded, the user places his or head
against the uniform side 403 to compress the foam block 200 and create another
gust of air.

INDUSTRIAL APPLICABILITY

The invention is applicable to the bedding and pillow industries.

SEQUENCE LISTING

Not applicable

SEQUENCE LISTING FREE TEXT

Not applicable
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CLAIMS
What is claimed is:
1. Bedding for providing cooled air when compressing, comprising:

a block of solid, resilient, compressible foam for resting upon, said block having a
surface to be cooled, and said block having a hole formed therein, said hole being further
formed through said surface; and

a phase change material being disposed on said surface, said phase change material
being convertible from a solid state to a liquid state when pressed.

2. The bedding according to claim 1, wherein said block has a further hole formed therein,
said further hole being further formed through said surface.

3. The bedding according to claim 2, wherein said hole and said further hole are parallel.
4. The bedding according to claim 1, wherein:

said block has a plurality of holes formed therethrough;

said plurality of holes are parallel to each other; and

said plurality of holes are square spaced.

5. The bedding according to claim 1, wherein said phase change material is
microencapsulated.

6. The bedding according to claim 1, wherein said phase change material has a melting point
between twenty-five degrees Celsius and thirty degrees Celsius.

7. The bedding according to claim 1, further comprising a pillow protector surrounding said
block, said pillow protector being formed from a wind-permeable material.

8. The bedding according to claim 7, further comprising a pillow cover surrounding said
pillow protector, said pillow cover having a panel of wind-permeable material overlying said
phase change material.

9. The bedding according to claim 8, wherein said wind-permeable material is made from a
performance fabric.

10. A process for manufacturing bedding, which comprises:

providing a solid, resilient, compressible foam block, said block having a surface;

applying phase change material to said surface; and

forming a hole into said block and through said surface.

11. The process according to claim 10, which further comprises cracking said block.
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12. The process according to claim 10, which further comprises:

compressing said block by pressing on said surface before the forming of the hole;
and

performing the forming of the hole while said block is compressed.
13. A process for cooling, which comprises:

providing bedding including a block of solid, resilient, compressible foam, said block
having a surface, and said block having a hole formed therein, said hole being further
formed through said surface; and a phase change material being disposed on said surface,
said phase change material being convertible from a solid state to a liquid state when
pressed; and

compressing said block.
14. The process according to claim 13, which further comprises placing said block with said
surface facing upward.
15. The process according to claim 13, which further comprises placing a head of a user on

said surface to compress said block.
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PCT "
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INFORMING THE APPLICANT OF THE
COMMUNICATION OF THE INTERNATIONAL
APPLICATION (TO DESIGNATED OFFICES
WHICH APPLY THE 30 MONTH TIME PEARSON, Loren, Donald
LIMIT UNDER ARTICLE 22(1)) Assouline & Berlowe, PA
3250 Mary Street - Suite 100
(PCT Rule 47.1(c)) Miami, FL 33133-5232
Date of mailing (day/month/year) ETATS-UNIS D'AMERIQUE
29 November 2018 (29.11.2018)
Applicant's or agent's file reference
00901.0086 IMPORTANT NOTICE
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2017/054189 28 September 2017 (28.09.2017) 28 July 2016 (28.07.2016)
Applicant

WERNER, Marc, L.

1. ATTENTION: For any designated Office(s), for which the time limit under Article 22(1), as in force from 1 April 2002 (30 months
from the priority date), does not apply, please see Form PCT/IB/308(First Notice) issued previously.

2. Notice is hereby given that the following designated Office(s), for which the time limit under Article 22(1), as in force from 1 April
2002, does apply, has/have requested that the communication of the international application, as provided for in Article 20, be
effected under Rule 93bis.1. The International Bureau has effected that communication on the date indicated below:

01 February 2018 (01.02.2018)

AZ, BY, CN, EP, HU, KG, KP, KR, MD, MK, MZ, NA, NG, PG, RU, SY, TM

In accordance with Rule 47.1(c-bis)(i), those Offices will accept the present notice as conclusive evidence that the communication of
the international application has duly taken place on the date of mailing indicated above and no copy of the international application
is required to be furnished by the applicant to the designated Office(s).

3. The following designated Offices, for which the time limit under Article 22(1), as in force from 1 April 2002, does apply, have not
requested, as at the time of mailing of the present notice, that the communication of the international application be effected under
Rule 93bis.1 :

AE, AG, AL, AM, AO, AP, AT, AU, BA, BB, BG, BH, BN, BR, BW, BZ, CA, CH, CL, CO, CR, CU, CZ, DE, DJ, DK,
DM, DO, DZ, EA, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, ID, IL, IN, IR, IS, JO, JP, KE, KH, KN,
KW, KZ, LA, LC, LK, LR, LS, LY, MA, ME, MG, MN, MW, MX, MY, NI, NO, NZ, OA, OM, PA, PE, PH, PL, PT, QA,
RO, RS, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, TH, TJ, TN, TR, TT, UA, UG, US, UZ, VC, VN, ZA, ZM,

W

In accordance with Rule 47.1(c-bis)(ii), those Offices accept the present notice as conclusive evidence that the Contracting State for
which that Office acts as a designated Office does not require the furnishing, under Article 22, by the applicant of a copy of the
international application.

4. TIME LIMITS for entry into the national phase

For the designated or elected Office(s) listed above, the applicable time limit for entering the national phase will, subject to what is
said in the following paragraph, be 30 MONTHS from the priority date.

In practice, time limits other than the 30-month time limit will continue to apply, for various periods of time, in respect of certain
of the designated or elected Office(s) listed above. For regular updates on the applicable time limits (30 or 31 months, or other
time limit), Office by Office, refer to the PCT Gazette, the PCT Newsletter and the PCT Applicant’s Guide, Volume II, National
Chapters, all available from WIPO’s Internet site, at http://www.wipo.int/pct/en/index.html.

It is the applicant's sole responsibility to monitor all these time limits.

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes

1211 Geneva 20, Switzerland Athlna NICk[taS_Etlenne

Facsimile No. +41 22 338 82 70 e-mail: pct.team4@wipo.int
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Miami, FL 33133-5232
Date of mailing (day/month/year) ETATS-UNIS D'AMERIQUE

07 February 2019 (07.02.2019)

Applicant's or agent's file reference

00901.0086 IMPORTANT NOTICE
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2017/054189 28 September 2017 (28.09.2017) 28 July 2016 (28.07.2016)
Applicant

WERNER, Marc, L.

The International Bureau transmits herewith a copy of the international preliminary report on patentability (Chapter I of the Patent
Cooperation Treaty)

The International Bureau of WIPO Authorized officer
34, chemin des Colombettes

1211 Geneva 20, Switzerland Athlna NICk[taS_Etlenne

Facsimile No. +41 22 338 82 70 e-mail: pct.team4@wipo.int

Form PCT/IB/326 (January 2004)

Casper Sleep Inc.  Exhibit 1004 Page 180 of 186



PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below
00901.0086

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2017/054189 28 September 2017 (28.09.2017) 28 July 2016 (28.07.2016)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
WERNER, Marc, L.

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).

2. This REPORT consists of a total of 6 sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter I) instead.

3. This report contains indications relating to the following items:

VA{ Box No. I Basis of the report
Box No. II Priority
Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability
Box No. IV Lack of unity of invention
Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. VII Certain defects in the international application
Box No. VIII Certain observations on the international application

OO0 XO O

4.  The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of issuance of this report
29 January 2019 (29.01.2019)

Authorized officer

The International Bureau of WIPO
34, chemin des Colombettes

1211 Geneva 20, Switzerland Athina Nickitas-Etienne

Facsimile No. +41 22 338 82 70 e-mail: pct.team4@wipo.int
Form PCT/IB/373 (January 2004)
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From the

INTERNATIONAL SEARCHING AUTHORITY

To: _LOREN DONALD PEARSON
ASSOULINE & BERLOWE, PA
3250 MARY STREET, SUITE 100
MIAMI, FL 33133-5232

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Applicant’s or agent’s file reference

00801.0086

caamonniveer) 2 6 DEC 2017

FOR FURTHER ACTION
See paragraph 2 below

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2017/054189 28 September 2017

28 July 2016

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - A47C 21/04; A47C 7/74; A47C 27/14 (2017.01)

CPC - A47C 21/046; A47C 7/746; A4TC 27/142; A4TC 27/144; A47C 27/148 (2017.08)

Applicant \\ERNER, MARC L.

Box No. [ Basis of the opinion

Box No. Il Priority

OO0 XOOOX

2. FURTHER ACTION

1. This opinion contains indications relating to the following items:

Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box No. V. Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. VII  Certain defects in the international application

Box No. VIII Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Mail Stop PCT, Attn: ISA/US

P.O. Box 1450, Alexandria, VA 22313-1450
Facsimile No. 571-273-8300

Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer

Commissioner for Patents 29 November 2017

Blaine R. Copenheaver

PCT Helpdesk: §71-272-4300
PCT OSP: §71-272-7774

Form PCT/ISA/237 (cover sheet) (January 2015)

Casper Sleep Inc.  Exhibit 1004 Page 182 of 186



PCT/US2017/054189 26.12.2017

* WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY
PCT/US2017/054189
Box No. 1 Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
[Z] the international application in the language in which it was filed.
a translation of the international application into which is the language of a translation

furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. [:l This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(a)).

3. l:] With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
been established on the basis of a sequence listing:

a. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
El on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13fer.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. I___l furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

D on paper or in the form of an image file (Rule 13/er.1(b) and Administrative Instructions, Section 713).

4. I:] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1.  Statement
Novelty (N) Claims 1-9, 12-15 YES
Claims 10, 11 NO
Inventive step (1S) Claims 12 YES
Claims 1-11,13-15 NO
Industrial applicability (IA) Claims 1-15 YES
Claims None NO

2. Citations and explanations:
Claims 10 and 11 lack novelty under PCT Article 33(2) as being anticipated by Worley.

Regarding Claim 10, Worley discloses a process for manufacturing (Claim 13 and Fig. 5) bedding (Abstract, regarding a
temperature-regulating fabric, such as a relatively flexible cloth or textile sheet), which comprises: providing a solid, resilient, compressible
foam block (Fabric layer 14, Fig. 3, Para. [0052]; Claim 10, regarding fabric-like member selected from the group cloth, foam; foam is solid
and has resiliency and compressability), said block having a surface (13, Fig. 3); applying phase change material to said surface

(112; Para. [0052), regarding FIG. 3 shows fiber layer 14 contains a first continuous PCM/mPCM coating 112 on its top surface 13; Claim
13, regarding continuously coating at least one portion of at least one side of said article with a coating that contains a phase change
material); and forming a hole (Para. [0052], regarding FIG. 3 shows that the individual micro-perforations or holes 111 completely
penetrate the thickness of the FIG. 3 fabric, in which case, either side of the fabric can be the needle entry/exit side. Again, un-barbed
needles are used to form the FIG. 3 embodiment; Claim 13, regarding micro-perforating at least a portion of said continuous coating) into
said block (14, Fig. 3) and through said surface (13 as in Fig. 3).

Regarding Claim 11, Worley discloses the process according to claim 10, which further comprises cracking said block (By using

needles; Para. [0052], regarding FIG. 3 shows that the individual micro-perforations or holes 111 completely penetrate the thickness of the
FIG. 3 fabric, in which case, either side of the fabric can be the needle entry/exit side. Again, un-barbed needles are used to form the FIG.
3 embodiment).

Claims 1-4 and 13-15 lack an inventive step under PCT Article 33(3) as being obvious over Tempur-Pedic Management LLC (hereinafter
Tempur-Pedic) in view of Worley.

Regarding Claim 1, Tempur-Pedic discloses bedding for providing cooled air when compressing (Para. [0018 and 0019]), comprising: a
block of solid, resilient, compressible foam (20; Para. [0019], regarding both the core 20 and the sleeve 30 of the pillow 10 are generally
comprised of flexible foam that is capable of suitably distributing the pressure from a user's body or portion thereof across the pillow 10) for
resting upon (Para. [0018), regarding the pillow 10 also includes a first amount of phase change material that is incorporated into both the
first side 32 and the second side 34 of the sleeve 30, such thal the body of a user, or a portion thereof, resting on either the first side 32 or
the second side 34 of the sleeve 30 of the pillow 10 is provided with cooling), said block having a surface (32/34) to be cooled (Para.
[0018), regarding the pillow 10 also includes a first amount of phase change material that is incorporated into both the first side 32 and the
second side 34 of the sleeve 30, such that the body of a user, or a portion thereof, resting on either the first side 32 or the second side 34
of the sleeve 30 of the pillow 10 is provided with cooling), and and a phase change material being disposed on said surface (Para. [0018],
regarding the pillow 10 also includes a first amount of phase change material that is incorporated into both the first side 32 and the second
side 34 of the sleeve 30, such that the body of a user, or a portion thereof, resting on either the first side 32 or the second side 34 of the
sleeve 30 of the pillow 10 is provided with cooling), said phase change material being convertible from a solid state to a liquid state when
pressed (Para. [0024), regarding as the phase change material included in the first side 32 and the second side 34 of the sleeve 30
change from solid to liquid form [i.e., meit] as the result of heat generated by a user lying on the pillow 10; a user lying on the pillow will
apply pressure on the pillow as explained in Para. [0019], regarding both the core 20 and the sleeve 30 of the pillow 10 are generally
comprised of flexible foam that is capable of suitably distributing the pressure from a user's body or portion thereof across the pillow 10).
Tempur-Pedic fails to explicitly disclose said block having a hole formed therein, said hole being further formed through said surface.
Worley is in the the field of temperature regulating fabrics (Para. [0004]) and teaches a block (Fabric layer 14, Fig. 3, Para. [0052]; Claim
10, regarding fabric-like member selected from the group cloth, foam) having a hole formed therein (111, Fig. 3; Para. [0052],

regarding micro-perforations or holes 111 completely penetrate the thickness of the FIG. 3 fabric), said hole (111) being further formed
through a surface (13); and further teaches a phase change material being disposed on said surface (Para. [0052], regarding FIG. 3
shows fiber layer 14 contains a first continuous PCM/mPCM coating 112 on its top surface 13).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Worley for the purpose of letting ambient air through for cooling.

Regarding Claim 2, modified Tempur-Pedic discloses the bedding according to claim 1, but Tempur-Pedic fails to explicitly

disclose wherein said block has a further hole formed therein, said further hole being further formed through said surface.

Worley is in the the field of temperature regulating fabrics (Para. [0004]) and teaches said block has a further hole formed therein (Multiple
holes 111 are shown in Fig. 3), said further hole being further formed through said surface (Through top surface 13 as in Fig. 3).

it would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Worley for the purpose of increasing the amount of ambient air being let through for cooling.
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Regarding Claim 3, modified Tempur-Pedic discloses the bedding according to claim 2, but wherein Tempur-Pedic fails to explicitly
disclose said hole and said further hole are parallel.

Worley is in the the field of temperature regulating fabrics (Para. [0004]) and teaches said hole and said further hole (Multiple holes 111
are shown in Fig. 3) are parallel (As in Fig. 3).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Worley for the purpose of increasing the amount of ambient air being let through for cooling.

Regarding Claim 4, modified Tempur-Pedic discloses the bedding according to claim 1, but Tempur-Pedic fails to explicitly

disclose wherein: said block has a plurality of holes formed therethrough; said plurality of holes are parallel to each other; and said
plurality of holes are square spaced.

Worley is in the the field of temperature regulating fabrics (Para. [0004]) and teaches wherein: said block has a plurality of holes formed
therethrough (Multiple holes 111 are shown in Fig. 3); said plurality of holes are parallel to each other (As in Fig. 3); and said plurality of
holes are spaced (Evident from Fig. 3 and also Fig. 1 shows a random pattern of spacing to holes 11).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Worley for the purpose of increasing the amount of ambient air being let through for cooling.

Further, it would have been obvious to one of ordinary skill in the art at the time the invention was made to have the holes be square
spaced, since a change in shape of an element [spacing pattern] involves only routine skill in the art. The motivation for doing so would
be provide a controlted amount of ambient air being let through for cooling.

Regarding Claim 13, Tempur-Pedic discloses a process for cooling (Para. [0018 and 0019]), which comprises: providing bedding
including a block of solid, resilient, compressible foam (20; Para. [0019), regarding both the core 20 and the sleeve 30 of the pillow 10 are
generally comprised of flexible foam that is capable of suitably distributing the pressure from a user's body or portion thereof across the
pillow 10), said block having a surface (32, Fig. 2); and a phase change material being disposed on said surface (Para. [0018], regarding
the pillow 10 also includes a first amount of phase change material that is incorporated into both the first side 32 and the second side 34
of the sleeve 30, such that the body of a user, or a portion thereof, resting on either the first side 32 or the second side 34 of the sleeve
30 of the pillow 10 is provided with cooling), said phase change material being convertible from a solid state to a liquid state when
pressed (Para. [0024), regarding as the phase change material included in the first side 32 and the second side 34 of the sleeve 30
change from solid to liquid form [i.e., melt] as the result of heat generated by a user lying on the pillow 10; a user lying on the pillow will
apply pressure on the pillow as explained in Para. [0019], regarding both the core 20 and the sleeve 30 of the pillow 10 are generally
comprised of flexible foam that is capable of suitably distributing the pressure from a user's body or portion thereof across the pillow 10);
and compressing said block (Para. [0019], regarding both the core 20 and the sleeve 30 of the pillow 10 are generally comprised of
flexible foam that is capable of suitably distributing the pressure from a user's body or portion thereof across the pillow 10).
Tempur-Pedic fails to explicitly disclose said block having a hole formed therein, said hole being further formed through said surface.
Worley is in the the field of temperature regulating fabrics (Para. [0004]) and teaches a block (Fabric layer 14, Fig. 3, Para. [0052}; Claim
10, regarding fabric-like member selected from the group cloth, foam) having a hole formed therein (111, Fig. 3; Para. [0052],

regarding micro-perforations or holes 111 completely penetrate the thickness of the FIG. 3 fabric), said hole (111) being further formed
through a surface (13); and further teaches a phase change material being disposed on said surface (Para. [0052], regarding FIG. 3
shows fiber layer 14 contains a first continuous PCM/mPCM coating 112 on its top surface 13).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Worley for the purpose of letting ambient air through for cooling.

Regarding Claim 14, modified Tempur-Pedic discloses the process according to claim 13, further Tempur-Pedic discloses which further
comprises placing said block (20) with said surface (32) facing upward (As in Fig. 2).

Regarding Claim 15, modified Tempur-Pedic discloses the process according to claim 13, further Tempur-Pedic discloses which further
comprises placing a head of a user on said surface to compress said block (Para. [0031], regarding support cushions shown in FIGS.
1-5 are in the form of pillows 10, 110, 210 and are dimensionally sized to support the head of a user; Para. [0019], regarding both the
core 20 and the sleeve 30 of the pillow 10 are generally comprised of flexible foam that is capable of suitably distributing the pressure
from a user's body or portion thereof across the pillow 10).

Claims 5 and 6 lack an inventive step under PCT Article 33(3) as being obvious over Tempur-Pedic Management LLC (hereinafter
Tempur-Pedic) in view of Worley and Mackay.

Regarding Claim 5, modified Tempur-Pedic discloses the bedding according to claim 1, but Tempur-Pedic fails to explicitly

disclose wherein said phase change material is microencapsulated.

Mackay is in the field of cooling cushion (Abstract) and teaches a phase change material [which] is microencapsulated (Abstract
regarding the cooling cushion or bedding product comprises a microencapsulated phase change material).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Mackay for the purpose of producing a foam which is not required to be treated post-formation and a PCM which cost effective and easy
to manufacture (Para. {0004] of Mackay).

Regarding Claim 6, modified Tempur-Pedic discloses the bedding according to claim 1, but Tempur-Pedic fails to explicitly -
disclose wherein said phase change material has a melting point between twenty-five degrees Celsius and thirty degrees Celsius.
Mackay is in the field of cooling cushion (Abstract) and teaches wherein said phase change material has a melting point between
twenty-five degrees Celsius and thirty degrees Celsius (Abstract regarding the microencapsulated phase change material having a
melting point in the range from about -30 degree C. to about 55 degree C.).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Mackay for the purpose of producing a foam which is not required to be treated post-formation and a PCM which cost effective and easy
to manufacture (Para. (0004] of Mackay).
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Claims 7-9 lack an inventive step under PCT Article 33(3) as being obvious over Tempur-Pedic Management LLC (hereinafter
Tempur-Pedic) in view of Worley and Mikkelsen et al. (hereinafter Mikkelsen).

Regarding Claim 7, modified Tempur-Pedic discloses the bedding according to claim 1, further modified Tempur-Pedic

discloses comprising a pillow protector (40) surrounding said block (As in Fig. 1, Para. [0028]).

Tempur-Pedic fails to explicitly disclose said pillow protector being formed from a wind-permeable material.

Mikkelsen is in the field of body support cushion (Abstract) and teaches a pillow (Para. [0016], regarding the invention can be embodied
in other types of support cushions, including but not limited to, pillows) protector (44; Para. [0035), regarding the outer cover 44 can
extend completely around the mattress 10 with ends thereof being connectable, such as by a zipper, to allow removability of the outer
cover 44 such as for washing) being formed from a wind-permeable material (Para. [0035], regarding outer cover 44 is made of fabric
and, in a preferred embodiment, a combination of polyester, cotton natural yarn; at least cotton is wind-permeable).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Tempur-Pedic with the teaching of
Mikkelsen for the purpose of providing a cover which is removable and washable (Para. [0035] of Mikkelsen).

Regarding Claim 8, modified Tempur-Pedic discloses the bedding according to claim 7, further modified Tempur-Pedic

discloses comprising a pillow cover (50) surrounding said pillow protector (40), said pillow cover having a panel of wind-permeable
material overlying said phase change material (Para. [0028], regarding the outer cover 50 is typically comprised of a textile having a
sufficient amount of durability to protect the underlying liner and sleeve of the support cushions, but also having a sufficient amount of
“breathability” to allow air and heat to travel through the outer cover, and allow the phase change material in the sleeve 30 and liner 40 to
still provide cooling to a user resting on the pillow 10).

Regarding Claim 9, modified Tempur-Pedic discloses the bedding according to claim 8, further Tempur-Pedic discloses wherein said
wind-permeable material is made from a performance fabric (Para. [0028], regarding the outer cover 50 is typically comprised of a textile
having a sufficient amount of durability ..... but also having a sufficient amount of “breathability” to allow air and heat to travel through).

Claim 12 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest:
Regarding claim 12, the prior art of record, individually or in combination, does not teach or fairly suggest the process according to claim

10, which further comprises: compressing said block by pressing on said surface before the forming of the hole; and performing the
forming of the hole while said block is compressed.

Claims 1-15 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can
be made or used in industry.
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