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Description

TECHNICAL FIELD

[0001] Embodiments of the disclosure relate generally
to elastomeric cushioning elements for compressible
cushions, including mattresses, mattress toppers, seat
cushions, etc., to coatings for the cushioning elements,
and to methods of forming cushions including coated
cushioning elements.

BACKGROUND

[0002] Cushioning materials have a variety of uses,
such as for mattresses, seating surfaces, shoe inserts,
packaging, medical devices, etc. Cushioning materials
may be formulated and/or configured to reduce peak
pressure on a cushioned body, which may increase com-
fort for humans or animals, and may protect objects from
damage. Cushioning materials may be formed of mate-
rials that deflect or deform under load, such as polyeth-
ylene or polyurethane foams (e.g., convoluted foam), vi-
nyl, rubber, springs, natural or synthetic fibers, fluid-filled
flexible containers, etc. Different cushioning materials
may have different responses to a given pressure, and
some materials may be well suited to different applica-
tions. Cushioning materials may be used in combination
with one another to achieve selected properties.
[0003] U.S. Patent 7,730,566, "Multi-Walled Gelastic
Material," issued June 8, 2010 describes cushion struc-
tures having interconnected walls that buckle. A first wall
buckles when a threshold force is applied. Buckling of
the first wall may cause buckling of a second wall, which
may decrease the chance that the first wall will "bottom
out." Bottoming out would increase pressure on the por-
tion of the cushioned object over the buckled portion of
the cushion. One side of the cushion has walls spaced
relatively close together, and the opposite side has walls
spaced farther apart. That is, some walls of the cushion
extend only partially through the cushion. The wider-
spaced portions of the walls may buckle more easily than
the closer-spaced portions of the walls when an irregu-
larly shaped object presses against the walls.
[0004] U.S. Patent 8,919,750, "Cushioning Elements
Comprising Buckling Walls and Methods of Forming
Such Cushioning Elements," issued December 30, 2014,
describes a cushioning element having a top cushioning
surface and a bottom base surface, which includes an
elastomeric material and a stabilizing material. Intercon-
nected buckling walls formed of the elastomeric material
are connected to the stabilizing material.
[0005] Cushioning materials, such as mattresses, are
generally bulky objects that are difficult and costly to
transport from a manufacturer to a retailer or a customer.
Traditionally, mattresses have been packaged, shipped,
and sold in a flat configuration, such that the mattresses
have the same size and dimension in shipping as they
do when placed atop a box spring or other mattress sup-

port to make a bed. Recently, there have been efforts
directed towards compressing mattresses, and there
have been methods described for compressing foam and
coil mattresses for packaging. Methods have also been
disclosed for compressing the foam and coil mattresses
into a rolled shape. Examples of methods of roll packing
mattresses include: U.S. Patent 8,046,973 to Petrolati,
U.S. Patent Publication No. 2003/0074863 to Mossbeck,
and U.S. Patent Publication No. 2015/0203221 to Van
De Hey et al.
[0006] U.S. Patent 6,898,814, "Cushion and Mold for
Cushion" issued May 31, 2005, describes a bed cushion
providing a soft feeling without bottomed feeling and pro-
viding a cushionability even against a small load and a
durability, and a bed using the cushion; a forming die for
cushion capable of smoothly and neatly releasing a prod-
uct by reducing a sticky feeling and a blocking produced
when releasing the cushion formed by using elastomer;
the cushion, comprising thin-walled partition walls erect-
ed parallel with each other generally in a lattice shape in
plan view, whereby a soft contact feeling near a water
bed can be provided while preventing air blow noise from
being produced by a user.

DISCLOSURE

[0007] In some embodiments, a cushion includes a
cushioning element and a coating provided on a surface
of the cushioning element. The cushioning element com-
prises an elastomeric material forming a plurality of in-
tersecting buckling walls defining a plurality of hollow col-
umns in an expanded form. The elastomeric material
comprises an elastomeric polymer and a plasticizer. The
coating comprises an olefin powder formulated to hinder
adhesion of the elastomeric material when the cushion-
ing element is in a compressed form in which the plurality
of intersecting buckling walls are pressed together.
[0008] In some embodiments, a compressed cushion
includes a cushioning element comprising an elastomer-
ic material and a coating comprising an olefin powder
provided on a surface of the cushioning element. The
cushioning element is compressed into a cylindrical
shape. The elastomeric material comprises an elasto-
meric polymer and a plasticizer. The olefin powder is for-
mulated to hinder adhesion of the elastomeric material
when the cushioning element is compressed.
[0009] Methods of forming a cushion are also dis-
closed. The method includes forming a cushioning ele-
ment comprising an elastomeric material. The cushion-
ing element comprises a plurality of intersecting buckling
walls defining a plurality of hollow columns in an expand-
ed form. The method further includes coating a surface
of the cushioning element with an olefin powder. The
olefin powder is formulated to hinder adhesion of the plu-
rality of intersecting buckling walls when the cushioning
element is compressed by a roll-packing machine into a
compressed form and subsequently released from the
compressed form to transform to the expanded form.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] While the specification concludes with claims
particularly pointing out and distinctly claiming what are
regarded as embodiments of the present disclosure, var-
ious features and advantages of embodiments of the dis-
closure may be more readily ascertained from the follow-
ing description of example embodiments of the disclo-
sure when read in conjunction with the accompanying
drawings, in which:

FIG. 1 is a perspective view of a cushion in an ex-
panded form according to an embodiment of the
present disclosure;
FIG. 2 is a top view of an elastomeric cushioning
element of the cushion of FIG. 1 according to an
embodiment of the present disclosure;
FIG. 3 is a micrograph of an olefin powder for coating
the elastomeric cushioning element of FIG. 2 accord-
ing to an embodiment of the present disclosure; and
FIG. 4 is a flow chart of a method of forming a cushion
according to an embodiment of the present disclo-
sure.

MODE(S) FOR CARRYING OUT THE INVENTION

[0011] As used herein, the term "cushioning element"
means and includes any deformable device intended for
use in cushioning one body relative to another. As a non-
limiting example, cushioning elements (e.g., mattresses,
seat cushions, etc.) include materials intended for use in
cushioning a person, animal, or object relative to another
object (e.g., a bed frame, chair seat, etc.) that might oth-
erwise abut against the person, animal or object.
[0012] As used herein, the term "elastomeric polymer"
means and includes a polymer capable of recovering its
original size and shape after deformation. In other words,
an elastomeric polymer is a polymer having elastic or
viscoelastic properties. Elastomeric polymers may also
be referred to as "elastomers" in the art. Elastomeric pol-
ymers include, without limitation, homopolymers (poly-
mers having a single chemical unit repeated) and copol-
ymers (polymers having two or more chemical units).
[0013] As used herein, the term "elastomeric block co-
polymer" means and includes an elastomeric polymer
having groups or blocks of homopolymers linked togeth-
er, such as A-B diblock copolymers and A-B-A triblock
copolymers. A-B diblock copolymers have two distinct
blocks of homopolymers. A-B-A triblock copolymers
have two blocks of a single homopolymer (A) each linked
to a single block of a different homopolymer (B).
[0014] As used herein, the term "plasticizer" means
and includes a substance added to another material (e.g.,
an elastomeric polymer) to increase a workability of the
material. For example, a plasticizer may increase the
flexibility, softness, or extensibility of the material. Plas-
ticizers include, without limitation, hydrocarbon fluids,
such as mineral oils. Hydrocarbon plasticizers may be

aromatic or aliphatic.
[0015] As used herein, the term "elastomeric material"
means and includes elastomeric polymers and mixtures
of elastomeric polymers with plasticizers and/or other
materials. Elastomeric materials are elastic (i.e., capable
of recovering size and shape after deformation). Elasto-
meric materials include, without limitation, materials re-
ferred to in the art as "elastomer gels," "gelatinous elas-
tomers," or simply "gels."
[0016] As used herein, any relational term, such as
"first," "second," "top," "bottom," etc., is used for clarity
and convenience in understanding the disclosure and
accompanying drawings and does not connote or depend
on any specific preference, orientation, or order, except
where the context clearly indicates otherwise.
[0017] As used herein, the term "and/or" means and
includes any and all combinations of one or more of the
associated listed items.
[0018] The illustrations presented herein are not meant
to be actual views of any particular component, device,
or system, but are merely idealized representations
which are employed to describe embodiments of the
present disclosure. Elements common between figures
may retain the same numerical designation.
[0019] The present disclosure describes a cushion that
may be roll-packed, folded, or otherwise compressed for
display, storage, and/or shipping to a customer. For ex-
ample, the cushion may be roll-packed into a cylindrical
shape. The roll packed cushion may be provided in a
cylindrical bag. Cylindrical bags for shipping roll packed
cushions are described in, for example, U.S. Patent Ap-
plication Serial No. 15/063,114, titled "A Bag for Shipping
a Cushion and Related Methods," filed March 7, 2016.
Cushions compressed and disposed in cylindrical bags
may be easier to handle than cushions, such as mat-
tresses that are traditionally packaged, shipped, and sold
in a flat configuration.
[0020] FIG. 1 illustrates a perspective view of a cushion
100 according to some embodiments of the present dis-
closure. The cushion 100 may comprise an elastomeric
cushioning element 102 between a top layer 104 and a
bottom layer 106. The top layer 104 may be provided on
(e.g., attached to) a top surface 103 of the elastomeric
cushioning element 102. The bottom layer 106 may be
provided on a bottom surface 105 of the elastomeric
cushioning element 102.
[0021] In some embodiments, the top layer 104 and
the bottom layer 106 may comprise a foam material. In
other embodiments, the top layer 104 may comprise a
stretchable material that may be secured to or be integral
with the elastomeric cushioning element 102. Such a
stretchable material is described in U.S. Patent Applica-
tion Serial No. 15/062,621, titled "Mattresses and Mat-
tress Toppers Including Knitted Fabric, and Related
Methods," filed March 7, 2016. In yet other embodiments,
the cushion 100 may comprise additional layers.
[0022] FIG. 2 illustrates a simplified top view of the
elastomeric cushioning element 102 having buckling
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walls 108. The buckling walls 108 of the elastomeric
cushioning element 102 may be interconnected to one
another and may define hollow columns 110 or voids in
an expanded form. As used herein, the term "expanded
form" means and includes a state in which a cushioning
element 102 has its original size and shape and wherein
the buckling walls 108 are separated and define hollow
columns 110.
[0023] FIG. 2 illustrates buckling walls 108 oriented in
two directions, intersecting at right angles, and defining
square voids 110. However, the buckling walls 108 may
intersect at other angles and define voids 110 of other
shapes, such as triangles, parallelograms, hexagons,
etc. The elastomeric cushioning element 102 may com-
prise additional structures and configurations such as
those structures and configurations described in, for ex-
ample, U.S. Patent 8,434,748, titled "Cushions Compris-
ing Gel Springs," issued May 7, 2013; U.S. Patent
8,628,067, titled "Cushions Comprising Core Structures
and Related Methods," issued January 14, 2014; U.S.
Patent 8,919,750, titled "Cushioning Elements Compris-
ing Buckling Walls and Methods of Forming Such Cush-
ioning Elements," issued December 30, 2014; and U.S.
Patent 8,932,692, titled "Cushions Comprising Deform-
able Members and Related Methods," issued January
13, 2015.
[0024] The buckling walls 108 may be formed of an
elastomeric material. Elastomeric materials are de-
scribed in, for example, U.S. Patent 5,994,450, titled "Ge-
latinous Elastomer and Methods of Making and Using
the Same and Articles Made Therefrom," issued Novem-
ber 30, 1999 (hereinafter "the ’450 Patent"); U.S. Patent
7,964,664, titled "Gel with Wide Distribution of MW in
Mid-Block" issued June 21, 2011; U.S. Patent 4,369,284,
titled "Thermoplastic Elastomer Gelatinous Composi-
tions" issued January 18, 1983; U.S. Patent 8,919,750,
titled "Cushioning Elements Comprising Buckling Walls
and Methods of Forming Such Cushioning Elements,"
issued December 30, 2014 (hereinafter "the ’750 Pat-
ent"). The elastomeric material may include an elasto-
meric polymer and a plasticizer. The elastomeric material
may be a gelatinous elastomer (also referred to in the art
as gel, elastomer gel, or elastomeric gel), a thermoplastic
elastomer, a natural rubber, a synthetic elastomer, a
blend of natural and synthetic elastomers, etc.
[0025] The elastomeric polymer may be an A-B-A tri-
block copolymer such as styrene ethylene propylene sty-
rene (SEPS), styrene ethylene butylene styrene (SEBS),
and styrene ethylene ethylene propylene styrene
(SEEPS). For example, A-B-A triblock copolymers are
currently commercially available from Kuraray America,
Inc., of Houston, TX, under the trade name SEPTON®
4055, and from Kraton Polymers, LLC, of Houston, TX,
under the trade names KRATON® E1830, KRATON®
G1650, and KRATON® G1651. In these examples, the
"A" blocks are styrene. The "B" block may be rubber (e.g.,
butadiene, isoprene, etc.) or hydrogenated rubber (e.g.,
ethylene/propylene or ethylene/butylene or ethylene/eth-

ylene/propylene) capable of being plasticized with min-
eral oil or other hydrocarbon fluids. The elastomeric ma-
terial may include elastomeric polymers other than sty-
rene-based copolymers, such as non-styrenic elasto-
meric polymers that are thermoplastic in nature or that
can be solvated by plasticizers or that are multi-compo-
nent thermoset elastomers.
[0026] The elastomeric material may include one or
more plasticizers, such as hydrocarbon fluids. For exam-
ple, elastomeric materials may include aromatic-free
food-grade white paraffinic mineral oils, such as those
sold by Sonneborn, Inc., of Mahwah, NJ, under the trade
names BLANDOL® and CARNATION®.
[0027] In some embodiments, the elastomeric material
may have a plasticizer-to-polymer ratio from about 0.1:1
to about 50:1 by weight. For example, elastomeric ma-
terials may have plasticizer-to-polymer ratios from about
1:1 to about 30:1 by weight, or even from about 1.5:1 to
about 10:1 by weight. In further embodiments, elasto-
meric materials may have plasticizer-to-polymer ratios
of about 4:1 by weight.
[0028] The elastomeric material may have one or more
fillers (e.g., lightweight microspheres). Fillers may affect
thermal properties, density, processing, etc., of the elas-
tomeric material. For example, hollow microspheres
(e.g., hollow glass microspheres or hollow acrylic micro-
spheres) may decrease the thermal conductivity of the
elastomeric material by acting as an insulator because
such hollow microspheres (e.g., hollow glass micro-
spheres or hollow acrylic microspheres) may have lower
thermal conductivity than the plasticizer or the polymer.
As another example, metal particles (e.g., aluminum,
copper, etc.) may increase the thermal conductivity of
the resulting elastomeric material because such particles
may have greater thermal conductivity than the plasticiz-
er or polymer. Microspheres filled with wax or another
phase-change material (i.e., a material formulated to un-
dergo a phase change near a temperature at which a
cushioning element may be used) may provide temper-
ature stability at or near the phase-change temperature
of the wax or other phase-change material within the mi-
crospheres (i.e., due to the heat of fusion of the phase
change). The phase-change material may have a melting
point from about 20°C to about 45°C.
[0029] The elastomeric material may also include anti-
oxidants. Antioxidants may reduce the effects of thermal
degradation during processing or may improve long-term
stability. Antioxidants include, for example, pentaeryth-
ritol tetrakis(3-(3,5-di-tert-butyl-4-hydroxyphenyl) propi-
onate), commercially available as IRGANOX® 1010,
from BASF Corp., of Iselin, NJ or as EVERNOX®-10,
from Everspring Corp. USA, of Los Angeles, CA; octa-
decyl-3-(3,5-di-tert-butyl-4 -hydroxyphenyl)propionate,
commercially available as IRGANOX® 1076, from BASF
Corp. or as EVERNOX® 76, from Everspring Chemical;
and tris(2,4-di-tert-butylphenyl)phosphite, commercially
available as IRGAFOS® 168, from BASF Corp. or as
EVERFOS® 168, from Everspring Chemical. One or
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more antioxidants may be combined in a single formula-
tion of elastomeric material. The use of antioxidants in
mixtures of plasticizers and polymers is described in col-
umns 25 and 26 of the ’450 Patent. The elastomeric ma-
terial may include up to about 5 wt% antioxidants. For
instance, the elastomeric material may include from
about 0.10 wt% to about 1.0 wt% antioxidants.
[0030] In some embodiments, the elastomeric material
may include a resin. The resin may be selected to modify
the elastomeric material to slow a rebound of the cush-
ioning element 100 after deformation. The resin, if
present, may include a hydrogenated pure monomer hy-
drocarbon resin, such as those commercially available
from Eastman Chemical Company, of Kingsport, TN, un-
der the trade name REGALREZ®. The resin, if present,
may function as a tackifier, increasing the stickiness of
a surface of the elastomeric material.
[0031] In some embodiments, the elastomeric material
may include a pigment or a combination of pigments.
Pigments may be aesthetic and/or functional. That is,
pigments may provide the cushioning element 102 with
an appearance appealing to consumers. In addition, a
cushioning element 102 having a dark color may absorb
radiation differently than a cushioning element 102 hav-
ing a light color.
[0032] The elastomeric material may include any type
of gelatinous elastomer. For example, the elastomeric
material may include a melt-blend of one part by weight
of a styrene-ethylene-ethylene-propylene-styrene
(SEEPS) elastomeric triblock copolymer (e.g., SEP-
TON® 4055) with four parts by weight of a 70-weight
straight-cut white paraffinic mineral oil (e.g., CARNA-
TION® white mineral oil) and, optionally, pigments, anti-
oxidants, and/or other additives.
[0033] The elastomeric material may include a material
that may return to its original shape after deformation,
and that may be elastically stretched. The elastomeric
material may be rubbery in feel, but may deform to the
shape of an object applying a deforming pressure better
than conventional rubber materials, and may have a du-
rometer hardness lower than conventional rubber mate-
rials. For example, the elastomeric material may have a
hardness on the Shore A scale of less than about 50,
from about 0.1 to about 50, or less than about 5.
[0034] In some embodiments, the cushioning element
102 may be compressed. For example, the cushioning
element 102 may be roll-packed into a cylindrical shape.
Methods of roll packing a mattress are described in, for
example, U.S. Patent 8,046,973, titled "Machine for
Packaging Mattresses," issued November 1, 2011; U.S.
Patent Publication No. 2003/0074863, titled "Method for
Roll Packing Foam Cores," filed October 22, 2001; U.S.
Patent Publication No. 2015/0203221, titled "System and
Method for Packaging a Foam Product," filed January
12, 2015; and U.S. Patent Application Serial No.
15/063,114, titled "A Bag for Shipping a Cushion and
Related Methods," filed March 7, 2016.
[0035] In some embodiments, the roll packing machine

may apply a load sufficient to transform the cushioning
element 102 to a compressed form. As used herein, the
term "compressed form" means and includes a state in
which the cushioning element 102 has a size and shape
different from its original size and shape wherein adjacent
buckling walls 108 are pressed together and may be col-
lapsed such that voids 110 may not exist. As described
in U.S. Patent Application Serial No. 15/063,114, the
cushion 100 including the cushioning element 102 in
compressed form may be packaged in a cylindrical bag
and shipped to a customer. To use the cushion 100, the
customer may remove the cushion 100 from the bag and
allow the cushion 100 and the cushioning element 102
to return to its original size and shape.
[0036] It has been observed that the elastomeric ma-
terial, according to embodiments of the present disclo-
sure, may be sufficiently sticky such that the cushioning
element 102 may not return to the expanded form after
the cushion 100 is removed from the bag. That is, the
buckling walls 108 may stick to one another or remain
stuck to one another after the cushion 100 is removed
from the bag. In some embodiments, the cushioning el-
ement 102 may not return to the expanded form within a
reasonable amount of time (e.g., less than approximately
eight hours). In other embodiments, the elastomeric
cushioning element 102 may not return to the expanded
form without manually or mechanically manipulating (e.g.
pulling on) the cushioning element 102 to separate the
buckling walls 108. However, when the cushioning ele-
ment 102 is formed as part of the cushion 100, the layers
104, 106 may inhibit direct access to the elastomeric
cushioning element 102 and may hinder manipulation of
the elastomeric cushioning element 102 in order to sep-
arate the buckling walls 108. This sticking together of
polymeric materials is referred to in the art as "blocking."
To enable the elastomeric cushioning element 102 to re-
turn to the expanded form from the compressed form, a
surface of the elastomeric cushioning element 102 may
be coated with an olefin powder.
[0037] FIG. 3 is a photomicrograph of an olefin powder
112 used to coat a surface of the cushioning element 102
of FIGS. 1 and 2. The olefin powder 112 may be formu-
lated to vary the stickiness or tackiness of the elastomeric
material, such as to control the rate of response of the
cushioning element 102 being unrolled and allowed to
return to the expanded form after being roll packed. For
example, the olefin powder 112 may be formulated to
hinder adhesion of the elastomeric material of the cush-
ioning element 102 when the cushioning element 102 is
in the compressed form. In other words, the olefin powder
112 may be formulated as an anti-blocking agent, and
may enable the cushioning element 102 to return the
expanded form immediately or soon after the cushioning
element is unrolled.
[0038] The olefin powder 112 may comprise particles
114 of olefin (e.g., alkene) polymer. The particles 114
may be substantially spherical. The particles 114 may
have an average particle size of about 20 micrometers.

7 8 



EP 3 426 096 B1

6

5

10

15

20

25

30

35

40

45

50

55

The particle size may be in a range extending from about
5 micrometers to about 50 micrometers.
[0039] The olefin powder 112 may comprise high den-
sity polyethylene (HDPE). The olefin powder 112 may
have a hardness on the Shore D scale of about 66. In
some embodiments, the olefin powder 112 may be a pow-
der such as those sold by LyondellBasell of Houston,
Texas, under the trade name MICROTHENE® F Micro-
fine Polymer Powder. For example, the olefin powder
112 may comprise MICROTHENE® FA70900.
[0040] FIG. 4 illustrates a flow chart of a method 120
of coating a surface of the cushioning element 102 of
FIG. 2 with the olefin powder 112 of FIG. 3 according to
some embodiments. At action 122, the cushioning ele-
ment 102 may be formed. In some embodiments, the
cushioning element 102 may be molded. By way of non-
limiting example, the cushioning elements 102 may be
molded as described in the ’750 Patent. A molten elas-
tomeric gel may be injected into a mold by the processes
described in, for example, U.S. Patent 7,666,341, titled
"Screed Mold Method," issued February 23, 2010. The
buckling walls 108 may be formed by the injection of the
molten elastomeric gel into the mold. The elastomeric
gel may be solidified by cooling and removed from the
mold to form the cushioning element 102.
[0041] At action 124, the cushioning element 102 and
the olefin powder 112 may be provided (e.g., supplied)
to a rotary tumbler. In some embodiments, the cushioning
element 102 and olefin powder 112 may be provided to
the rotary tumbler immediately or within about 180 min-
utes after the cushioning element 102 has been formed
(e.g., removed from the mold). In other embodiments,
the cushioning element 102 and olefin powder 112 may
be provided to the rotary tumbler more than 180 minutes
after the cushioning element 102 has been formed.
[0042] The rotary tumbler may include a cylindrical
drum, which may be sized and configured to accommo-
date at least one cushioning element 102. In other em-
bodiments, the drum may be sized and configured to ac-
commodate at least four cushioning elements 102. The
number of cushioning elements 102 that may be provided
in the drum and simultaneously coated may depend on
the dimensions of the cushion element 102.
[0043] The cushioning element 102 may have any se-
lected dimensions based on the intended use. For ex-
ample, if the cushion 100 is a mattress for a king size
bed, the cushioning element 102 may be approximately
76 inches (193 cm) by about 80 inches (203 cm), with a
thickness of approximately 2 inches (5.08 cm), and weigh
approximately 80 lbs (36.28 kg). If the cushion 100 is a
mattress for queen size bed may be approximately 60
inches (152 cm) by 80 inches (203 cm), with a thickness
of approximately 2 inches (5.08 cm), and weigh approx-
imately 60 lbs (27.21 kg). If the cushion 100 is a mattress
for an extra-long twin size bed, the cushioning element
102 may be approximately 38 inches (96.5 cm) by 80
inches (203 cm), with a thickness of approximately 2 inch-
es (5.08 cm), and weigh approximately 40 lbs (18.14 kg).

[0044] In some embodiments, a flow agent may be pro-
vided in the olefin powder 112. The flow agent may com-
prise fumed silica. The flow agent may be formulated to
prevent clumping of the olefin powder 112 on the surface
of the cushioning element 102.
[0045] At action 126, the surfaces of the cushioning
element 102, including the buckling walls 108, the top
surface 103, and the bottom surface 105, may be coated.
In some embodiments, the cushioning element 102 may
be coated by rotating the drum. An interior surface of the
drum includes ridges configured to prevent the cushion-
ing element 102 from adhering to the interior surface of
the drum. By rotating the drum, the cushioning element
102 may be tumbled and the olefin powder 112 dispersed
at action 126. The drum may be rotated until a thin layer
of the olefin powder 112 may be provided over (e.g., ad-
hered to) substantially the entire surface of the cushion-
ing element 102. For example, the drum may be rotated
for less than 1 minute, for between 1 minute and 3 min-
utes, for between 3 minutes and 6 minutes, at least 10
minutes, between about 10 minutes and about 60 min-
utes, or for more than 60 minutes. The length of time for
which the drum is rotated may vary based on the number
and dimensions of the cushioning elements 102 provided
in the drum.
[0046] In some embodiments, the direction of rotation
of the drum may be varied during action 126. In other
words, the drum may be rotated in each of a forward
motion and a backward motion. In some embodiments,
the drum may be rotated more in the backward motion
than in the forward motion. In other embodiments, the
drum may be rotated more in the forward motion than
the backward motion. In yet other embodiments, the
drum may be rotated equally in the forward motion and
the backward motion. Rotating the drum in alternating
directions may prevent the cushioning element 102 from
rolling upon itself into, for example, a cylindrical shape,
and may enable an even coating of the surface of the
cushioning element 102. At action 128, the cushioning
element 102 having a coating of olefin powder 112 ther-
eon may be removed from the drum.
[0047] In other embodiments, the cushioning element
102 may be coated without using a rotary tumbler. For
example, the olefin powder 112 may be sprayed onto the
surface of the cushioning element 102. The olefin powder
112 may be sprayed using, for example, a compressed
air sprayer. In other embodiments, the olefin powder 112
may be sprayed onto the surface of the cushioning ele-
ment 102 by a spray-drying method. In yet further em-
bodiments, the olefin powder 112 may be shaken or
poured over a surface of the cushioning element 102.
The olefin powder 112 may also be brushed or rubbed
onto the surface of the cushioning element 102 mechan-
ically or manually.
[0048] At action 130, excess olefin powder 112 may
be removed from the cushioning element 102. In some
embodiments, the excess olefin powder 112 may be re-
moved by manually shaking or blowing on the cushioning
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element 102. In other embodiments, the olefin powder
112 may be removed mechanically by, for example, plac-
ing the coated cushioning element 102 in another rotary
tumbler without olefin powder 112 disposed therein and
rotating the drum of the rotary tumbler. In yet other em-
bodiments, the excess olefin powder 112 may fall away
from the cushioning element 102 naturally (e.g., without
applying a manual or mechanical stimulus). The excess
olefin powder 112 may be collected and reused to coat
other cushioning elements 102.
[0049] In some embodiments, the olefin powder 112
provided on the cushioning element 102 may tint or dis-
color the surface of the cushioning element 102 such that
it may be visibly discerned that the cushioning element
102 has been coated. In other embodiments, the olefin
powder 112 provided on the cushioning element 102 may
not be visible. In yet other embodiments, the olefin pow-
der 112 may enhance the generally nonsticky feel of the
surface of the cushioning element 102. Thus, it may be
discerned by touching or rubbing the cushioning element
102 whether the cushioning element 102 has been coat-
ed with olefin powder 112.
[0050] In some embodiments, the cushioning element
102 may have an olefin powder-to-elastomeric material
ratio from about 0.01:100 to about 3.0:100 by weight. In
further embodiments, the cushioning element 102 may
have an olefin powder-to-elastomeric material ratio of
about 0.7:100 by weight.
[0051] At action 132, additional layers may be provided
above and/or below the cushioning element 102. In some
embodiments, the top layer 104 may be formed (e.g.,
attached) over the top surface 103 of the cushioning el-
ement 102, and the bottom layer 106 may be formed
(e.g., attached) under the bottom surface 105 of the cush-
ioning element 102.
[0052] Cushioning elements 102 described herein may
have advantages over uncoated cushioning elements
102. For example, cushioning elements 102, which are
coated with olefin powder 112 and provided in the cush-
ion 100 that is subsequently roll-packed, packaged, and
removed from the packaging, may return to the expanded
form immediately and/or in less than eight hours. Further,
the buckling walls 108 may separate without manual or
mechanical forces being applied. This quick expansion
may allow for immediate use of the cushion 100.

COMPARATIVE EXAMPLES

[0053] In experiments conducted by the inventor, a
cushion having an elastomeric cushioning element with-
out any coating provided on a surface thereof was roll-
packed by the process as described in U.S. Patent Ap-
plication Serial No. 15/063,114. After the cushion was
roll-packed in the compressed form, the cushion was
packaged, and subsequently removed from the packag-
ing such that the cushion could return to its original size
and shape. However, the cushion failed to return to its
original size and shape within eight hours. In other similar

experiments conducted on cushions including an uncoat-
ed elastomeric cushioning element, some cushions
failed to return to the original size and shape within 30
days, and other cushions never returned to the original
size and shape without manually pulling apart the buck-
ling walls.
[0054] In other experiments conducted by the inventor,
an elastomeric cushioning element was coated with a
talc powder, which is a common antiblock additive. The
cushion including the talc-coated cushioning element,
was similarly roll-packed, packaged, and subsequently
removed from the packaging such that the cushion could
return to its original size and shape. Similar to the un-
coated elastomeric cushioning element, the buckling
walls of the cushion did not unstick, and the cushion failed
to return to its original size and shape within eight hours.
Generally, no improvement was observed between the
uncoated elastomeric cushioning element and the talc-
coated elastomeric cushioning element.
[0055] In yet further experiments conducted by the in-
ventor, an elastomeric cushioning element was coated
with surfactants such as glycerin and DAWN® dishwash-
ing liquid. The cushion including the surfactant-coated
cushioning element, was similarly roll-packed, pack-
aged, and subsequently removed from the packaging
such that the cushion could return to its original size and
shape. Similar to the uncoated and talc-coated elasto-
meric cushioning element, the buckling walls of the cush-
ion did not unstick, and the cushion failed to return to its
original size and shape within eight hours. Generally, no
improvement was observed between the surfactant coat-
ed elastomeric cushioning element, the uncoated elas-
tomeric cushioning element, and the talc-coated elasto-
meric cushioning element.

WORKING EXAMPLE

[0056] A mattress as illustrated in FIG. 1 was formed
in accordance with a method as described herein. The
mattress included an elastomeric cushioning element
formed of an elastomeric mixture of plasticizer and pol-
ymer. The mixture included a plasticizer-to-polymer ratio
of 4:1 by weight. The plasticizer comprised 70-weight oil,
and the polymer comprised KRATON® E1830. The mix-
ture also included pigment and antioxidants. The elasto-
meric mixture was subsequently provided with a filler.
The filler comprised approximately 17% by volume hol-
low glass microspheres having a specific gravity of 0.4.
The cushioning element formed of the elastomeric mix-
ture and filler was coated with MICROTHENE® FA70900
powder comprising HDPE by disposing the cushioning
element in a rotary tumbler having MICROTHENE®
FA70900 powder disposed therein. To coat the cushion-
ing element, a drum of the rotary tumbler was rotated for
about 2 minutes. The cushioning element was removed
from the rotary tumbler, and the excess powder was man-
ually shaken off. The cushioning element was formed as
part of the mattress by attaching the cushioning element
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to foam layers and inserting the cushioning element and
foam layers in a knitted fabric as described in U.S. Patent
Application Serial No. 15/062,621. The mattress was roll
packaged, left in a roll-packed state for 30 days, and sub-
sequently unpackaged. Once unpackaged, the mattress
was unrolled and allowed to return to its original size and
shape (e.g., the expanded form). The mattress and, more
particularly, the cushioning element coated with MICRO-
THENE® FA70900 powder returned to the expanded
form immediately or at least in less than eight hours with-
out manually or mechanically pulling the buckling walls
apart.

Claims

1. A cushion, comprising:

a cushioning element comprising an elastomeric
material forming a plurality of intersecting buck-
ling walls defining a plurality of hollow columns
in an expanded form, wherein the elastomeric
material comprises an elastomeric polymer and
a plasticizer; and
a coating comprising a polyolefin powder on sur-
faces of the plurality of intersecting buckling
walls, wherein the polyolefin powder is formu-
lated to hinder adhesion of buckling walls of the
plurality of intersecting buckling walls to adja-
cent buckling walls of the plurality of intersecting
buckling walls when the cushioning element is
compressed such that the plurality of intersect-
ing buckling walls are pressed together with ad-
jacent buckling walls.

2. The cushion of claim 1, wherein the polyolefin pow-
der comprises a high density polyethylene powder.

3. The cushion of claim 1, wherein the polyolefin pow-
der comprises spherical particles.

4. The cushion of claim 3, wherein the spherical parti-
cles have a particle size in a range extending from
5 micrometers to 50 micrometers.

5. The cushion of claim 1, wherein the polyolefin pow-
der has a hardness of 66 Shore D.

6. The cushion of claim 1, wherein a ratio of polyolefin
powder to elastomeric material is 0.7:100 by weight.

7. The cushion of any one of claims 1 through 6, where-
in the cushioning element is roll-packed into the com-
pressed form.

8. A method of forming a cushion, the method compris-
ing:

forming a cushioning element comprising an
elastomeric material, the cushioning element
comprising a plurality of intersecting buckling
walls defining a plurality of hollow columns in an
expanded form;
coating surfaces of the plurality of intersecting
buckling walls with an polyolefin powder; and
compressing the cushioning element, hindering
adhesion of buckling walls of the plurality of in-
tersecting buckling walls to adjacent buckling
walls of the plurality of intersecting buckling
walls with the polyolefin powder.

9. The method of claim 8, wherein compressing the
cushioning element comprises roll-packing the cush-
ioning element.

10. The method of claim 8, further comprising selecting
the polyolefin powder to comprise a high density pol-
yethylene powder.

11. The method of claim 8, further comprising selecting
the polyolefin powder to comprise spherical parti-
cles.

12. The method of claim 11, further comprising selecting
the spherical particles to have a particle size in a
range extending from 5 micrometers to 50 microm-
eters.

13. The method of any one of claims 8 through 12,
wherein coating the surface of the cushioning ele-
ment with the polyolefin powder comprises:

supplying the cushioning element and the poly-
olefin powder to a rotary tumbler; and
rotating a drum of the rotary tumbler to disperse
the polyolefin powder over the surfaces of the
plurality of intersecting buckling walls.

14. The method of any one of claims 8 through 12,
wherein coating the surfaces of the plurality of inter-
secting buckling walls with the polyolefin powder
comprises selecting a ratio of polyolefin powder to
elastomeric material to be 0.7:100 by weight.

15. The method of any one of claims 8 through 12, further
comprising attaching a top cushioning surface to a
top surface of the cushioning element and attaching
a bottom base surface to a bottom surface of the
cushioning element.

16. The method of any one of claims 8 through 12, further
comprising decompressing the cushioning element
from the compressed form to the expanded form in
less than 8 hours.
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Patentansprüche

1. Polster, das umfasst:

ein Polster-Element, das ein elastomeres Mate-
rial umfasst, das eine Vielzahl einander kreu-
zender Knick-Wände aufweist, die in einer ex-
pandierten Form eine Vielzahl hohler Säulen bil-
den, wobei das elastomere Material ein elasto-
meres Polymer sowie einen Weichmacher um-
fasst; sowie
eine Beschichtung, die ein Polyolefin-Pulver an
Oberflächen der Vielzahl einander kreuzender
Knick-Wände umfasst, wobei das Polyolefin-
Pulver so formuliert ist, dass es Haftung von
Knick-Wänden der Vielzahl einander kreuzen-
der Knick-Wände an benachbarten Knick-Wän-
den der Vielzahl einander kreuzender Knick-
Wände verhindert, wenn das Polster-Element
so zusammengedrückt wird, dass die Vielzahl
einander kreuzender Knick-Wände mit benach-
barten Knick-Wänden zusammengepresst wer-
den.

2. Polster nach Anspruch 1, wobei das Polyolefin-Pul-
ver ein Pulver aus Polyethylen hoher Dichte umfasst.

3. Polster nach Anspruch 1, wobei das Polyolefin-Pul-
ver kugelförmige Teilchen umfasst.

4. Polster nach Anspruch 3, wobei die kugelförmigen
Teilchen eine Teilchengröße in einem Bereich ha-
ben, der von 5 mm bis 50 mm reicht.

5. Polster nach Anspruch 1, wobei das Polyolefin-Pul-
ver eine Härte von 66 Shore D hat.

6. Polster nach Anspruch 1, wobei ein Gewichtsver-
hältnis von Polyolefin-Pulver zu Elastomermaterial
0,7:100 beträgt.

7. Polster nach einem der Ansprüche 1 bis 6, wobei
das Polster-Element in die komprimierte Form zu-
sammengerollt wird.

8. Verfahren zum Herstellen eines Polsters, wobei das
Verfahren umfasst:

Herstellen eines Polster-Elementes, das ein
elastomeres Material umfasst, wobei das Pols-
ter-Element eine Vielzahl einander kreuzender
Knick-Wände umfasst, die in einer expandierten
Form eine Vielzahl hohler Säulen bilden;
Beschichten von Oberflächen der Vielzahl ein-
ander kreuzender Knick-Wände mit einem Po-
lyolefin-Pulver; und
Komprimieren des Polster-Elementes, wodurch
Haftung von Knick-Wänden der Vielzahl einan-

der kreuzender Knick-Wände an benachbarten
Knick-Wänden der Vielzahl einander kreuzen-
der Knick-Wände mit dem Polyolefin-Pulver ver-
hindert wird.

9. Verfahren nach Anspruch 8, wobei Komprimieren
des Polster-Elementes Zusammenrollen des Pols-
ter-Elementes umfasst.

10. Polster nach Anspruch 8, das des Weiteren umfasst,
dass das Polyolefin-Pulver so ausgewählt wird, dass
es ein Pulver aus Polyethylen hoher Dichte umfasst.

11. Polster nach Anspruch 8, das des Weiteren umfasst,
dass das Polyolefin-Pulver so ausgewählt wird, dass
es kugelförmige Teilchen umfasst.

12. Polster nach Anspruch 11, das des Weiteren um-
fasst, dass die kugelförmigen Teilchen so ausge-
wählt werden, dass sie eine Teilchengröße in einem
Bereich haben, der von 5 mm bis 50 mm reicht.

13. Verfahren nach einem der Ansprüche 8 bis 12, wobei
Beschichten der Oberfläche des Polster-Elementes
mit dem Polyolefin-Pulver umfasst:

Zuführen des Polster-Elementes und des Poly-
olefin-Pulvers zu einer Drehtrommel; und
Drehen eines Zylinders der Drehtrommel, um
das Polyolefin-Pulver über die Oberflächen der
Vielzahl einander kreuzender Knick-Wände zu
verteilen.

14. Verfahren nach einem der Ansprüche 8 bis 12, wobei
Beschichten der Oberflächen der Vielzahl einander
kreuzender Knick-Wände mit dem Polyolefin-Pulver
umfasst, dass ein Gewichtsverhältnis von Polyole-
fin-Pulver zu Elastomermaterial von 0,7:100 ausge-
wählt wird.

15. Verfahren nach einem der Ansprüche 8 bis 12, das
des Weiteren Anbringen einer oberen Polsterfläche
an einer Oberseite des Polster-Elementes und An-
bringen einer unteren Trägerfläche an einer Unter-
seite des Polster-Elementes umfasst.

16. Verfahren nach einem der Ansprüche 8 bis 12, das
des Weiteren Dekomprimieren des Polster-Elemen-
tes aus der komprimierten Form in die expandierte
Form in weniger als 8 Stunden umfasst.

Revendications

1. Coussin, comprenant :

un élément de rembourrage comprenant un ma-
tériau élastomère formant une pluralité de pa-
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rois de gauchissement en intersection définis-
sant une pluralité de colonnes creuses sous une
forme expansée, le matériau élastomère com-
prenant un polymère élastomère et un agent
plastifiant ; et
un revêtement comprenant une poudre de po-
lyoléfine sur les surfaces de la pluralité des pa-
rois de gauchissement en intersection, la pou-
dre de polyoléfine étant formulée pour bloquer
l’adhésion des parois de gauchissement de la
pluralité des parois de gauchissement en inter-
section aux parois de gauchissement adjacen-
tes de la pluralité des parois de gauchissement
en intersection lorsque l’élément de rembourra-
ge est comprimé de sorte que la pluralité des
parois de gauchissement en intersection sont
comprimées conjointement aux parois de gau-
chissement adjacentes.

2. Coussin selon la revendication 1, la poudre de po-
lyoléfine comprenant une poudre de polyéthylène
haute densité.

3. Coussin selon la revendication 1, la poudre de po-
lyoléfine comprenant des particules sphériques.

4. Coussin selon la revendication 3, les particules
sphériques ayant une taille de particule située dans
une plage s’étendant de 5 micromètres à 50 micro-
mètres.

5. Coussin selon la revendication 1, la poudre de po-
lyoléfine ayant une dureté de 66 Shore D.

6. Coussin selon la revendication 1, un rapport de la
poudre de polyoléfine au matériau élastomère étant
de 0,7:100 en poids.

7. Coussin selon l’une quelconque des revendications
1 à 6, l’élément de rembourrage étant rembourré en
rouleau sous la forme comprimée.

8. Procédé de formation d’un coussin, le procédé
comprenant :

la formation d’un élément de rembourrage com-
prenant un matériau élastomère, l’élément de
rembourrage comprenant une pluralité de pa-
rois de gauchissement en intersection définis-
sant une pluralité de colonnes creuses sous une
forme expansée ;
le revêtement des surfaces de la pluralité des
parois de gauchissement en intersection avec
une poudre de polyoléfine ; et
la compression de l’élément de rembourrage, le
blocage de l’adhésion des parois de gauchisse-
ment de la pluralité des parois de gauchisse-
ment en intersection aux parois de gauchisse-

ment adjacentes de la pluralité des parois de
gauchissement en intersection avec la poudre
de polyoléfine.

9. Procédé selon la revendication 8, la compression de
l’élément de rembourrage comprenant le rembour-
rage en rouleau de l’élément de rembourrage.

10. Procédé selon la revendication 8, comprenant en
outre la sélection de la poudre de polyoléfine pour
comprendre une poudre de polyéthylène haute den-
sité.

11. Procédé selon la revendication 8, comprenant en
outre la sélection de la poudre de polyoléfine pour
comprendre des particules sphériques.

12. Procédé selon la revendication 11, comprenant en
outre la sélection des particules sphériques pour
avoir une taille de particule située dans une plage
s’étendant de 5 micromètres à 50 micromètres.

13. Procédé selon l’une quelconque des revendications
8 à 12, le revêtement de la surface de l’élément de
rembourrage avec la poudre de polyoléfine
comprenant :

l’alimentation de l’élément de rembourrage et
de la poudre de polyoléfine au niveau d’un cul-
buteur rotatif ; et
la rotation d’un tambour du culbuteur rotatif pour
disperser la poudre de polyoléfine sur les surfa-
ces de la pluralité des parois de gauchissement
en intersection.

14. Procédé selon l’une quelconque des revendications
8 à 12, le revêtement des surfaces de la pluralité des
parois de gauchissement en intersection avec la
poudre de polyoléfine comprenant la sélection d’un
rapport de la poudre de polyoléfine au matériau élas-
tomère pour qu’il soit de 0,7:100 en poids.

15. Procédé selon l’une quelconque des revendications
8 à 12, comprenant en outre la fixation d’une surface
de rembourrage supérieure à une surface supérieu-
re de l’élément de rembourrage et la fixation d’une
surface de base inférieure à une surface inférieure
de l’élément de rembourrage.

16. Procédé selon l’une quelconque des revendications
8 à 12, comprenant en outre la décompression de
l’élément de rembourrage depuis la forme compri-
mée vers la forme expansée en moins de 8 heures.
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