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BODY SUPPORT MODIFIED WITH VISCOUS GEL AND METHOD OF
MANUFACTURING A BODY SUPPORT USING THE SAME

CROSS-REFEREENCE TO RELATED APPLICATION

This application claims the benefit of U.S. Ser. No. 61/535,045, filed September 15, 2011, the

disclosure of which is incorporated herein in its entirety.

BACKGROUND

[0001] Conventional body supports are found in a wide variety of shapes and sizes, each
of which is adapted for supporting one or more body parts of a user. As used herein, the term
“body support” includes without limitation any deformable element or structure adapted to
support one or more parts of (or the entire body of ) a human or animal in one or more
positions. Examples of body supports include but are not limited to mattresses, pillows, and

cushions of any type, including those for use in beds, seats, and other applications.

[0002]  Body supports are often constructed entirely or partially out of foam material. For
example, polyurethane foam is commonly used in many mattresses, pillows, and cushions,
and can be used alone or in combination with other types of cushion materials. In many body
supports, viscoelastic material is used, providing the body support with an increased ability to
conform to a user and to thereby distribute the weight or other load of the user. Some
viscoelastic body support materials are also temperature sensitive, thereby also enabling the
body support to change firmness based at least in part upon the temperature of the body

part(s) supported thereon.

[0003] Polyurethane foam inherently has characteristics that define design limitations for
manufacturers of body supports desiring to use the foam for particular applications. For
example, some body supports include one or more layers of foam in which uniform
characteristics of the foam throughout the thickness of the foam is not necessarily a design
objective. Modifying the layers of foam to enhance physical and thermal properties could aid
in making the foam layer(s) and/or body support suitable for a particular application. This is
particularly the case when one or more of the layers of the body support include viscoelastic

foam material, which can dramatically change firmness and shape in use.

[0004] Although the number and types of body supports constructed with one or more
layers of foam continue to increase, including those having one or more layers of foam
comprising viscoelastic foam, the capabilities of such materials, including taking advantage

of their physical and thermal properties, are often underutilized.
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comprising viscoelastic foam, the capabilities of such materials, including taking advantage

of their physical and thermal properties, are often underutilized.

[0005]  Based at least in part upon the limitations of existing body supports and the high
consumer demand for improved body supports in a wide variety of applications, new body

supports and material modifications for body supports are welcome additions to the art.
SUMMARY OF THE INVENTION

[0006] In some embodiments of the present invention, a body support having at least one
layer of reticulated or non-reticulated viscoelastic foam is provided, and includes at least one
surface upon which a viscous gel has been applied to modify at least one characteristic of the

viscoelastic foam.

[0007]  Some embodiments of the present invention provide a method of producing a
body support including the steps of directing one or more nozzles toward a surface of a layer
of reticulated or non-reticulated viscoelastic foam, spraying a viscous gel from the nozzle(s)
upon the surface of the layer of viscoelastic foam, and permitting the gel to set on the layer of
viscoelastic foam. In some embodiments, this method further includes permitting the gel to
penetrate the surface of the layer of viscoelastic foam to occupy an interior of the layer of

viscoelastic foam to a desired depth below the surface.

[0008]  Other aspects of the present invention will become apparent by consideration of

the detailed description and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Fig. 1 is a perspective view of a body support according to an embodiment of the

present invention.

[0010] Fig. 1A is a section view of the body suppoﬁ of Fig, 1 taken along line A-A of
Fig. 1.

[0011] Fig. 2 is an exploded perspective view of a body support according to another

embodiment of the present invention.

[0012) Fig. 3 is an exploded perspective view of a body support according to yet another

embodiment of the present invention.
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DETAILED DESCRIPTION

[0013]  Before the various embodiments of the present invention are explained in detail, it
is to be understood that the invention is not limited in its application to the details of
construction and the arrangements of components set forth in the following description or
illustrated in the drawings. The invention is capable of other embodiments and of being
practiced or of being carried out in various ways. Also, it is to be understood that
phraseology and terminology used herein with reference to order or importance (e.g., “first”,
“second”, and “third”) are used herein and in the appended claims for purposes of
description, and are not alone intended to indicate or imply relative order or importance

uniess otherwise specified.

[0014] A body support 10 according to an embodiment of the present invention is
illustrated in Fig. 1. The body support 10 includes a top surface 12 oriented to support a user
and a bottom surface 14 positioned to be proximate a frame, floor, or other surface to support
the body support 10. Although the body support 10 illustrated in Fig. 1 comprises a single
layer of foam (described in greater detail below), the body support 10 can instead include any
number of additional layers of foam (described in greater detail in connection with Figs. 2

and 3), and in some embodiments can also include one or more layers of other material.

[0015] The body support 10 illustrated in Figs. 1 and 2 is a mattress. However, in other
embodiments, the body support 10 is only a portion of a mattress or other body support, and
therefore defines a component of a larger body support. Also, the body support 10 can take
other forms, such as a mattress topper, overlay, or futon. It will be appreciated that the
features of the body support 10 described herein are applicable to any type of body support
having any size and shape. By way of example only, these features are equally applicable to
head pillows, seat cushions (including the base and/or back cushions of a seat), neck pillows,
leg spacer pillows, eye masks, and any other structure used to support and/or cushion any part
or all of a human’s or animal’s body. Accordingly, as used herein and in the appended
claims, the term “body support” refers to any and all of such structures (in addition to
mattresses, mattress toppers, overlays, sleeper sofas, and futons) and portions of such
structures. It should also be noted that each of the body supports described and/or illustrated
herein is presented in a particular form, such as a mattress, mattress topper, overlay, or futon.

However, absent description herein to the contrary, any or all of the features of each such
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body support can be applied to any other type of body support having any other shape and

size, including the various types of body supports mentioned above.

[0016]  With reference again to the illustrated body support 10 of Fig. 1, the body support
10 can be enclosed within a cover of any type (not shown), such as a woven or non-woven
material, a knitted material, a material comprising cotton, wool, or other natural fiber,
polyester, rayon, nylon, foam, or other synthetic material, and a material that is liquid and

vapor impermeable, liquid impermeable and vapor permeable, or liquid and vapor permeable.

[0017]  The body support 10 illustrated in Fig. | comprises a layer of viscoelastic foam 10
having an upper surface 12 and a lower surface 14 opposite the upper surface 12. The upper
surface 12 is also the top surface of the body support 10, whereas the lower surface 14 is also
the bottom surface of the body support 10. The viscoelastic foam of the body support 10 be
reticulated or non-reticulated foam, and/or can comprise any expanded polymer (e.g.,
expanded ethylene vinyl acetate, polypropylene, polystyrene, or polyethylene), latex, and the
like. The viscoelastic foam can, in some embodiments, be temperature-sensitive to the body
heat of a user, thereby changing in firmness in response to receiving the body heat of a user

upon the foam.

[0018]  Also in some embodiments, the viscoelastic foam of the body support 10 can
comprise reticulated viscoelastic foam. Reticulated foam (viscoelastic or otherwise) is a
cellular foam structure in which the cells of the foam are essentially skeletal. In other words,
the cells of the reticulated foam are each defined by a plurality of apertured windows
surrounded by cell struts. The cell windows of reticulated foam can be entirely gone (leaving
only the cell struts) or substantially gone. In some embodiments, the foam is considered
"reticulated" if at least 50% of the windows of the cells are missing (i.e., windows having
apertures therethrough, or windows that are completely missing and therefore leaving only
the cell struts). Such structures can be created by destruction or other removal of cell
window material, or preventing the complete formation of cell windows during the

manufacturing process of the foam.

[0019] With continued reference to the embodiment of Fig. 1, a quantity of viscous gel 32
is applied to the upper surface 12 of the viscoelastic foam of the body support 10. The gel 32
in Fig. 1 has been applied across the entire upper surface 12 (or substantially the entire upper

surface 12) of the viscoelastic foam. In other embodiments, the viscous gel 32 can be applied
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to any fraction of the upper surface 12 (e.g., only in a central location of the upper surface 12,
in bands or islands on the upper surface 12, and the like), and in any number of separate or
connected regions of the upper surface 12. The viscous gel 32 can also or instead be applied
to any -other surface of the viscoelastic foam, such as on any one or more of the sides shown

in Fig. 1, on the lower surface 14 of the viscoelastic foam, and the like.

[0020]  Viscous gel can be used to modify and enhance both the physical and thermal
properties of the viscoelastic foam. The viscous gel applied to the viscoelastic foam provides
a way of modifying the foam after its manufacture to increase desired properties of the
viscoelastic foam and articles made from the viscoelastic foam, including without limitation
an increase in the density of the article (by increasing the mass of the foam on which the gel
is deposited), an increase in the bulk heat capacit.y or other property of the viscoelastic foam,
and the like. The viscous gel can also or instead alter the sofiness or “feel” of the body
support 10, such as in cases where the viscous gel cures or otherwise hardens to a

significantly firmer and/or less flexible state.

[0021] In the illustrated construction of the body support 10, the viscous gel 32 is applied
by spraying the viscous gel from one or more spray nozzles (not shown) directed toward the
upper surface 12. In this manner, a substantially even and well-distributed coating of viscous
gel 32 can be applied to the upper surface 12, and in some embodiments can penetrate to a
depth within the viscoelastic foam at least partially due to the spray force. In these and other
embodiments, the viscous gel 32 can penetrate to a depth within the viscoelastic foam based

at least in part upon the porosity and/or pore sizes within the viscoelastic foam.

[0022] As used herein, the term “gel” refers to a gel elastomer — a highly viscoelastic
polymer gel that is flowable prior to setting, and that assumes a deformable and elastic shape
when set. The inventor has discovered that a polyurethane gel can produce excellent results
in some applications. For example, the viscous gel 32 can be a polyurethane gel. In some
embodiments, the viscous gel has a hardness of no greater than about 90 Shore OO0 and no
less than about 10 Shore OOO at room temperature (i.e., 21-23 degrees Celsius). In other
embodiments, a viscous gel hardness of no greater than about 80 Shore OOO and no less than
about 25 Shore OOQ at room tempef'ature can provide good performance results in a number
of body support applications. In other embodiments, a viscous gel hardness of no greater

than about 70 Shore OOO and no less than about 40 Shore OOO at room temperature can
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provide good performance results in a number of body support applications. All such

measurements are made after any necessary set time of the viscous gel.

[0023] A desirable characteristic of some viscous gels used in embodiments of the
present invention is the density of such gels, as the density of such gels can correlate to the
overall elastomeric properties of the gels. In some embodiments, the viscous gel 32 has a
density of no less than about 100 kg/m’ and no greater than about 1500 kg/m3. In other
embodiments, a viscous gel density of no less than about 250 kg/m> and no greater than about
1200 kg/m3 can provide good performance results in a number of body support applications.
In other embodiments, a viscous gel density of no less than about 500 kg/m® and no greater
than about 1000 kg/m> can provide good performance results in a number of body support
applications. In yet other embodiments, a viscous gel density of no less than about 900 kg/m®
and no greater than about 1000 kg/m’ can provide good performance results in a number of
body support applications. Also, in some embodiments, the viscous gel can have a complex
viscosity of about 900 Pa at 1 HZ shear frequency and at 25°C. All such measurements are

made after any necessary set time of the viscous gel.

[0024]  In some embodiments, the viscous gel 32 is applied at or near room temperature
(i.e., between about 15 degrees Celsius and about 20 degrees Celsius). However, in other
embodiments, it may not be required to heat up the viscous gel 32 prior to applying the
viscous gel 32 to one or more surfaces of the body support 10. However, it should be noted
that in various embodiments, the viscous gel 32 can be applied within a broad range of
temperatures above and below room temperature, such as between about 0 degrees Celsius

and about 100 degrees Celsius.

[0025]  The viscous gel 32 can be applied as a surface gel in some embodiments, and in
other embodiments, the viscous gel 32 can penetrate the layer of viscoelastic foam into the
interior of the viscoelastic foam to set and bond to struts of the viscoelastic foam cells. For
example, in some embodiments, the viscous gel 32 permeates about 1-2 mm into the layer of
viscoelastic foam. The amount of layer penetration can depend at least in part upon the
properties of the viscoelastic foam used for the layer of the body support 10. For example, a
deeper penetration (i.e., greater than 2 mm) can be provided in reticulated viscoelastic foam,
whereas some non-reticulated viscoelastic foams provide little to no viscous gel penetration.

In some embodiments, the viscous gel 32 penetrates the viscoelastic foam to a depth of at
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least about Smm. In other embodiments, the viscous gel 32 penetrates the viscoelastic foam

to a depth of no greater than about 3mm.

[0026] In some embodiments, spraying the viscous gel on the viscoelastic foam layer
increases the density of the viscoelastic foam layer (by virtue of the fact that the gel increases
the mass on or in the layer). In such embodiments, the density of the layer increases within
the depth of viscoelastic foam penetrated by the viscous gel — in some embodiments without
sacrifice of permeability of the viscoelastic foam layer. It will be appreciated that the gel can

be spray-applied using one'of many known spraying applications and systems.

[0027] In some embodiments, the viscous gel 32 acts as a medium to contain and
transport other substances onto and/or into the viscoelastic foam, thereby further modifying
the properties of the viscoelastic foam layer. For instance, and by way of example only, as
shown in FIG. 1A, the viscous gel 32 can be used to carry a phase change material (PCM),
e.g., microspheres 34 containing PCM dispersed within the viscous gel 32. A phase change
material can modify the thermal properties of the viscoelastic foam, in addition to the
increased viscoelastic foam density provided by the viscous gel 32 as described above. It
should be noted that the PCM can modify the surface properties of the viscoelastic foam, and
in those embodiments in which the viscous gel 32 penetrates the surface of the. viscoelastic

foam, the PCM can also modify the internal thermal properties of the viscoelastic foam.

[0028]  Fig. 2 illustrates another embodiment of a body support 110 according to the
present invention. This embodiment employs much of the same structure and has many of
the same properties as the embodiments of the body support 10 described above in
connection with Fig. 1. Accordingly, the following description focuses primarily upon the
structure and features that are different than the embodiments described above in connection
with Fig. 1. Reference should be made to the description above in connection with Fig. 1 for
additional information regarding the structure and features, and possible alternatives to the
structure and features of the body support illustrated in Fig. 2 and described below. Structure
and features of the embodiment shown in Fig. 2 that correspond to structure and features of

the embodiment of Fig. 1 are designated hereinafter in the 100 series of reference numbers.

[0029] The body support 110 shown in Fig, 2 has two layers of foam: a top layer 120 and
a bottom layer 126 underlying the top layer 120. The top layer 120 has an upper surface 112

and a lower surface 124 opposite the upper surface 112. The upper surface 112 of the top
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layer 120 is also the top surface of the body support I 10 (which may or may not be provided
with a cover, as described above). The bottom layer 126 has an upper surface 128 and a
lower surface 130 opposite the upper surface 128. The lower surface 130 of the bottom layer

126 is also the bottom surface 114 of the body support 110.

[0030] In some embodiments, either or both layers 120, 126 are entirely or partially
enclosed in a covering material (not shown), as described in greater detail above in
connection with the illustrated embodiment of Fig. 1. In some embodiments, each of the
layers 120, 126 is entirely or partially enclosed within a respective cover, thereby enabling

the layers 120, 126 to be moved and positioned with respect to one another more easily.

[0031] The top layer 120 and the bottom layer 126 of the body support 110 comprise
foam material, such as a polyurethane foam, latex foam, any expanded polymer (e.g.,
expanded ethylene vinyl acetate, polypropylene, polystyrene, or polyethylene), and the like,
and can be reticulated or non-reticulated. In some embodiments, either or both layers 120,
126 comprise viscoelastic foam which can, in some embodiments, be temperature-sensitive to
the body heat of a user, thereby changing in firmness in response to receiving the body heat

of a user upon the body support 110.

{0032]  The body 110 illustrated in Fig. 2 is an example of how viscous gel 132 can be
applied to other surfaces of a body support 110, such as to any layer in a multi-layer body
support 110 as shown in Fig. 1. In the illustrated embodiment of Fig. 1, a quantity of viscous
gel 132 is applied to a region of the upper surface 128 of a bottom layer 126 of viscoelastic
foam. As described in greater detail above, viscous gel 132 can be applied to any portion of
the upper surface 128 of the viscoelastic foam, such as to the entire upper surface 128 of the
bottom layer 126, to any number of regions of the upper surface 128, and/or to the sides and
or lower surface 130 of the bottom layer 126. Also, although the viscous gel 132 is
illustrated in Fig. 2 as being applied only to the bottom layer 126 of the body support 110, the

viscous gel 132 can also or instead be applied to any surface of the top layer 120.

[0033] In some embodiments, a method of assembling the body support 110 illustrated in
Fig. 2 includes applying the viscous gel 132 to the bottom layer 126, and then positioning the
top layer 120 on the modified bottom layer 126 following the application of the viscous gel
132. In some embodiments, the top layer 120 is coupled to the bottom layer 126 by adhesive

or cohesive bonding material, or in any other suitable manner. The viscous gel 132 can be
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applied to the body support 110 by spraying as described in greater detail above, or in any of

the other manners described herein.

[0034]  Fig. 3 illustrates another embodiment of a body support 210 according to the
present invention. This embodiment employs much of the same structure and has many of
the same properties as the embodiments of the body support 10, 110 described above in
connection with Figs. 1 and 2. Accordingly, the following description focuses primarily upon
the structure and features that are different than the embodiments described above in
connection with Figs. 1 and 2. Reference should be made to the description above in
connection with Figs. 1 and 2 for additional information regarding the structure and features,
and possible alternatives to the structure and features of the body support illustrated in Fig. 3
and described below. Structure and features of the embodiment shown in Fig. 3 that
correspond to structure and features of the embodiments of Figs. 1 and 2 are designated

hereinafter in the 200 series of reference numbers.

[0035] As mentioned above, the body support 210 can have any number of layers of
foam (and other materials, if desired) coupled together by an adhesive or cohesive bonding
material, or in any other suitable manner. The body support 210 illustrated in Fig. 3 is
another example of a multi-layered body support 210 in which a viscous gel 232 has been
applied to viscoelastic foam. The body support 210 illustrated in Fig. 3 includes a top layer
220 having an upper surface 212 and a lower surface 224 on an opposite side of the top layer
220. In some embodiments, the top layer 220 is a pillow top layer, and can be at least
partially defined by a layer of viscoelastic or non-viscoelastic foam that is either reticulated
or non-reticulated. For example, the top layer 220 of the body support 210 illustrated in Fig.
3 is a layer of viscoelastic foam, and can be quilted in some embodiments. The body support
210 illustrated in Fig. 3 also includes a bottom layer 226 having an upper surface 228 and a
lower surface 214 opposite the upper surface 228. The body support 210 illustrated in Fig. 3
also includes a middle layer 244 positioned between the top layer 220 and the bottom layer
226. The middle layer 244 has an upper surface 246 positioned adjacent the lower surface
224 of top layer 220, and a lower surface 248 opposite the upper surface 246 and positioned
adjacent the upper surface 228 of the bottom layer 226. The middle and bottom layers 244,
226 in the illustrated embodiment of Fig. 3 comprise viscoelastic foam and non-viscoelastic
polyurethane foam, respectively. However, as with the top layer 220, the middle and bottom

layers 244, 226 can comprise any other material desired, including without limitation any
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combination of viscoelastic foam, non-viscoelastic foam, latex foam, reticulated foam, non-
reticulated foam, any expanded polymer (e.g., expanded ethylene vinyl acetate, '

polypropylene, polystyrene, or polyethylene), and the like.

[0036]  The description above regarding the viscous gel application (and manner of
viscous gel application) to the top or underlying layers of a body support 10, 110 applies
equally to the embodiment of Fig. 3 with respect to the top and/or middle and/or bottom
layers 120, 144,126 illustrated in Fig. 3. Also, in some alternative embodiments of Fig. 3,
the top layer 120 rests upon the middle layer 144 without being secured thereto, and/or the
middle layer 144 rests upon the bottom layer 126 without being secured thereto.

[0037] In the illustrated embodiment of Fig. 3, viscous gel 232 extends across
substantially the entire surface area of the top surface 228 of the bottom layer 226 and the
bottorn surface 248 of the middle layer 244, whereas viscous gel 232 on the top and middle
layers 220, 244 is located only in discrete areas between the top and middle layers 220, 244,
it being understood that the viscous gel 232 can be located in any other number of areas
having any other locations, shapes, and sizes between the top and middle layers 220, 244.
The locations, shapes, and sizes of the viscous gel areas on the top, middle, and bottom layers
220, 244 and 226, respectively, in the embodiment of Fig. 3 are illustrated by way of example

only, and are not intended to limit the scope of the present invention.

[0038] Although the invention has been described in detail with reference to certain
preferred embodiments, variations and modifications exist within the scope and spirit of one

or more independent aspects of the invention described.

10
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CLAIMS

I claim:

1. A body support cushion, comprising:
a layer of flexible polyurethane foam having an upper surface defining a top
surface of the body support cushion and a lower surface opposite the upper surface;
a gelatinous layer formed in the layer of flexible polyurethane foam and

altéring a physical property of the polyurethane foam.

2. The body support cushion of claim 1 wherein the gelatinous layer is spray-applied

to the upper surface.

3. The body support cushion of claim 1 wherein the gelatinous layer substantially

covers the upper surface.

4. The body support cushion of claim 3 wherein the gelatinous layer entirely covers

the upper surface.

5. The body support cushion of claim 1 wherein the gelatinous layer is comprised of
a single layer of gel elastomer that is flowable prior to setting and that assumes a deformable

and elastic shape when set.

6. The body support cushion of claim 1 wherein the gelatinous layer is comprised of
a single layer of polyurethane gel having a hardness of no greater than 90 Shore OOO and no

less than about 10 Shore OOO at an ambient temperature between 21-23 degrees Celsius.

7. The body support cushion of claim 6 wherein the polyurethane gel has a density of
1o less than about 100 kg/m® and no greater than about 1500 kg/m’ at a temperature between

0 degrees Celsius and 100 degrees Celsius.
8. The body support cushion of claim 6 where the single layer of polyurethane gel

perm'eates the upper surface of the first layer of polyurethane foam to a depth of no less than

1mm and no more than 5mm.

11
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9. The body support cushion of claim 1 wherein the layer of polyurethane foam is

comprised of viscoelastic foam.

10. The body support cushion of claim 9 wherein the viscoelastic foam is reticulated

viscoelastic foam.

11. The body support cushion of claim 9 wherein the viscoelastic foam is

temperature-sensitive viscoelastic foam.

12. The body support cushion of claim 1 wherein the gelatinous layer alters a feel of

the top surface of the layer of flexible polyurethane foam.

13. The body support cushion of claim 12 wherein the gelatinous layer increases a

firmness of the top surface of the layer of flexible polyurethane foam.

14. The body support cushion of claim 12 wherein the gelatinous layer decreases a

firmness of the top surface of the layer of flexible polyurethane foam.

15. A mattress comprising:
first and second layers of foam arranged in a stacked arrangement with an
upper surface of the first layer of foam defining a top surface of the mattress; and
elastomer gel applied to at least one of the first and second layers of foam, and
wherein the elastomer gel is flowable during application and penetrates into the at least one

layer of foam to a depth of at least 1.0mm.

16. The mattress of claim 15 further comprising a third layer of foam that provides
support for the first and second layers of foam, and wherein the third layer of foam has an

upper surface containing elastomer gel.

17. The mattress of claim 15 wherein the first and second layers is each viscoelastic

foam.

18. The mattress of claim 17 wherein at least of the first and second layers is

reticulated viscoelastic foam.
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19. The mattress of claim 15 wherein the elastomer gel includes phase change

material dispersed therein.

20. A mattress comprising:
first and second layers of foam arranged in a stacked arrangement with the
first layer of foam defining an uppermost foam layer of the mattress;
viscous gel dispersed in at least one of the first and second layers; and

phase change material dispersed in at least one of the first and second layers.

13
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