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Description

[0001] Thisinventionrelates to padded structures and
to various articles incorporating said padded structures,
with particular, but by no means exclusive, reference to
the field of upholstered furniture, commercial seating,
transportation vehicle seating, bedding products and
general load bearing support structures.

[0002] Itis common practice to provide articles of fur-
niture upon which persons may sit or recline, such as a
sofa or a chair, with some form of cushioning in order to
improve comfort for a person disposed upon the article
of furniture. Such cushioning may be incorporated within
the body of the article of furniture itself, or may comprise
a cushion, which may be attached by way of a zip or
other attachment means, or merely placed in contact
with the main body of the article of furniture. Particularly
important regions from the point of view of cushioning
are those portions of the article of furniture which are
intended to come into contact with the buttocks and the
back of a person using the article of furniture. It is par-
ticularly important that such cushioned areas should be
compliant enough to provide comfort for a person, yet
be resilient enough to provide proper support for the per-
son. A further important consideration is that the cush-
ioning should be robust enough to retain its properties
over the lifetime of the article of furniture. The nature of
the cushioning in the seat region of the item of furniture
is particularly important in this regard, since this region
of an item of furniture should be able to withstand the
considerable compression forces placed upon it when
persons sitdown (often in an uncontrolled manner) upon
the item of furniture.

[0003] Figure 1 shows cross sectional views through
a number of prior art cushions 10 which have been used
for upholstery purposes. Figure 1(a) shows a cushion
10 which is filled with a horizontally cross lapped fibre
that has been carded to produce a web which is built up
by cross lapping and then rolled to produce a generally
cylindrical configuration 13 which is inserted into a cush-
ion compartment 12. Such cushions exhibit a high de-
gree of compliance, and thus provide a soft feel. How-
ever, cushions of this type do not display great resil-
ience, and do not retain their shape upon repeated use.
Rather, the structure of such cushions tends to collapse
after repeated use. Figure 1 (b) shows a second cushion
construction in which a block of foam 14 is wrapped in
carded fibre 16. The use of the foam core 14 is quite
effective in preventing collapse of the cushion over a pe-
riod of time, but unfortunately exhibits attendant draw-
backs. In particular, the foam core 14 can impart an
overly resilient, hard feel to the cushion. Typically, a
polyurethane foam is used, in which instance there is
the added drawback of the flammability of this material.
Itis known to use foams comprising a modified urethane
which exhibits improved flammability properties. Unfor-
tunately, such materials possess an even greater de-
gree of resiliency, and thus impart an extremely hard
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feel. Figure 1 (c ) shows a cushion which contains a fill-
ing 18 comprising a mixture of feathers and fibre. Typi-
cally the fibre is carded but the feather components are
not, the feathers being sprinkled onto the web after
combing. Such cushions are very compliant and impart
a very soft feel, but are even more prone to collapse
than the carded fibre arrangements of Figure 1 (a). Fig-
ure 1 (d) depicts a prior art cushion which is filled with
ablown fibre 20. In this arrangement, fibre is lightly card-
ed and then blown directly into the cushion compart-
ments. Such arrangements are relatively inexpensive,
but are very prone to collapse after repeated use and
do not retain their shape at all well. Additionally, it is not-
ed thatitis known to provide pillows which have an inner
core comprising a rolled up layer of an horizontally
lapped non-woven fabric, but this approach is not known
in respect of upholstery cushions.

[0004] An additional disadvantage associated with
prior art fibre filled cushions is that, for good perform-
ance, such cushions should be plumped on a fairly reg-
ularly basis. The process of plumping cushions can be
time consuming and is generally not liked by users of
articles of furniture.

[0005] From the foregoing, it will be apparent that
there is a need for upholstery cushions and cushioning
arrangements which are compliant enough to impart a
pleasing, soft feel when used, but which are resilientand
mechanically strong enough to provide adequate sup-
port to a user and to maintain adequate mechanical
properties over a period of time and after repeated use.
Furthermore, there is a need for cushions and cushion-
ing arrangements which require limited or no plumping.
The present invention meets these needs and provides
cushions and cushioning arrangements which exhibit
such properties. In a more general context, the present
invention provides improved padded structures, which
can be utilised in a variety of end uses.

[0006] According to a first aspect of the invention
there is provided a padded structure comprising:

at least one core of a rolled, vertically lapped non-
woven fabric; and

a padding material.

[0007] Such structures can exhibit an excellent com-
bination of compliance, providing a soft feel and comfort
for a user, together with resilience, high load bearing ca-
pability, high mechanical strength and durability. Fur-
thermore, padded structures of the invention are con-
venient and economical to manufacture. Possible areas
of application include upholstery cushions, cushions per
se, bed mattresses, pillows, and other load bearing ap-
plications.

[0008] Typically the padded structure further compris-
es a coverstock enclosing the padding material and
maintaining the structural integrity of the padded struc-
ture.
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[0009] In a preferred embodiment, the padding mate-
rial forms an outer core which is disposed around the
core of the rolled, vertically lapped non-woven fabric.
Alternatively, the padding material may form an inner
core, with the rolled, vertically lapped non-woven fabric
being disposed around the inner core. Alternatively still,
the padding material may be incorporated within the
core of the rolled, vertically lapped non-woven fabric, for
example by i) providing a two layer arrangement com-
prising a layer of padding material and a layer of verti-
cally lapped, non-woven fabric and ii) rolling the two lay-
er arrangement up into a spiral configuration. In further
alternatives, combinations of these configurations are
provided. For example, a padded structure may com-
prise an inner core of a padding material, a middle core
of the rolled up, vertically lapped non-woven fabric dis-
posed around the inner core, and an outer core of a pad-
ding material disposed around the middle core.

[0010] The rolled, vertically lapped non-woven fabric
may be substantially cylindrical. Preferably, the fabric is
rolled so as to provide a single walled structure of sub-
stantially circular transverse cross sectional form. Alter-
natively, the fabric may be rolled in a spiral transverse
cross sectional form so as to provide a multiple walled
arrangement (at least over a portion of the perimeter of
the inner core). Other transverse cross sectional forms,
such as a substantially elliptical form, may be employed.
[0011] The rolled, vertically lapped non-woven fabric
may comprise polyester or modified polyester fibres.
Other natural, re-engineered or synthetic fibres may be
used, such as acrylic, viscose, wool, polycyclohexlen-
edimethylene terephthalate, polyolefins, polyamides,
polyvinylchlorides and polylactic acid.

[0012] The rolled, vertically lapped non-woven fabric
may comprise an arrangement of bonded matrix fibres.
The rolled, vertically lapped non-woven fabric may fur-
ther comprise bonding fibres which are at least partially
melted so as to bond the matrix fibres. The bonding fi-
bres may be bi-component fibres. Alternatively, the ma-
trix fibres may be bonded with a bonding agent, such as
a resin or in other ways.

[0013] The bonded matrix fibres may comprise poly-
ester or modified polyester fibres.

[0014] The padding material may comprise a fibrous
material. The padding material may comprise a carded
fibrous material. Alternatively, the padding material may
comprise a foam or feathers.

[0015] The padding material may comprise polyester
or modified polyester fibres. Other natural, re-engi-
neered or synthetic fibres may be used, such as poly-
cyclohexlenedimethylene terephthalate, polyolefins,
polyamides, acrylics, polyvinylchlorides, polylactic acid,
viscose and wool.

[0016] According to a second aspect of the invention
there is provided an item of furniture or seating compris-
ing at least one padded structure, in which the padded
structure comprises:
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at least one core of a rolled, lapped non-woven fab-
ric; and

a padding material.

[0017] The padding material may form an outer core
which is disposed around the core of the rolled, lapped
non-woven fabric. Alternative configurations, described
above in the context of the rolled, vertically lapped non-
woven fabric of the first aspect of the invention, might
also be employed recognising that in the context of the
second aspect of the invention the non-woven fabric is
not necessarily vertically lapped.

[0018] The item of furniture or seating may comprise
at least one padded structure according to the first as-
pect of the invention. This arrangement is preferred,
since it provides greatest resilience and load bearing ca-
pacity. However, the use of differently lapped non-wo-
ven fabric, eg, horizontally lapped non-woven fabric, is
possible.

[0019] An item of furniture or seating may be a sofa
or a chair.

[0020] Seating may comprise seating for automotive
vehicles.

[0021] The padded structure may be disposed in a
seat region of the item of furniture or seating.

[0022] The padded structure may form part of a cush-
ion, which cushion is detachable from the item of furni-
ture or seating.

[0023] According to a third aspect of the invention
there is provided a bed mattress comprising at least one
padded structure, in which the padded structure com-
prises:

at least one core of a rolled, lapped non-woven fab-
ric; and

a padding material.

[0024] The padding material may form an outer core
which is disposed around the core of the rolled, lapped
non-woven fabric. Alternative configurations, described
above in the context of the rolled vertically lapped non-
woven fabric of the first aspect of the invention, might
also be employed, recognising that in the context of the
third aspect of the invention the non-woven fabric is not
necessarily vertically lapped.

[0025] The bed mattress may comprise at least one
padded structure according to the first aspect of the in-
vention. This arrangement is preferred, since it provides
greatest resilience and load bearing capacity. However,
the use of differently lapped non-woven fabric, eg, hor-
izontally lapped non-woven fabric, is possible.

[0026] According to a fourth aspect of the invention
there is provided a cushion comprising a padded struc-
ture according to the first aspect of the invention and at
least one cushion cover enclosing said padded struc-
ture.
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[0027] According to a fifth aspect of the invention
there is provided a pillow comprising a padded structure
according to the first aspect of the invention and at least
one pillow cover enclosing said padded structure.
[0028] According to a sixth aspect of the invention
there is provided the use of a cushion according to the
fourth aspect of the invention to support the buttocks or
back of a person.

[0029] According to a seventh aspect of the invention
there is provided the use of a pillow according to the fifth
aspect of the invention on a bed to support the head or
neck of a person.

[0030] Embodiments of padded structures, items of
furniture, mattresses, cushions, and pillows in accord-
ance with the invention will now be described with ref-
erence to the accompanying drawings, in which:
Figure 1 shows cross sectional views through prior
art seat cushions filled with (a) carded fibre,
(b) carded fibre with a foam core, (c) a
feather and fibre mix, (d) blown fibre;
Figure 2  shows (a) a perspective view of the cushion
of the present invention, (b) a stylised per-
spective view of the cushion of (a) without
cushion cover and showing the interior com-
ponents of the cushion, (¢ ) a cross section-
al view of the cushion of (a) along the line
A-A', and (d) a cross sectional view of the
cushion of (b) along the line B-B'; and
Figure 3 shows (a) a vertical cross sectional view
through a planar section of vertically lapped
non-woven fabric, (b) a vertical cross sec-
tional view through a planar section of hor-
izontally lapped non-woven fabric, and (c)
a cross sectional view of a rolled up section
of vertically lapped non-woven fabric.

[0031] Figure 2 (a) shows a seat cushion 30 of the
present invention. The seat cushion 30 comprises a
cushion cover 32 and, as shown in Figure 2 (b), an in-
terior structure which comprises a plurality of padded
structures 34. Each padded structure 34 comprises an
inner core of a lapped non-woven fabric 36 and an outer
core of a padding material 38. As can be seen from Fig-
ures 2 (b), (c), and (d) the inner core 36 is of a substan-
tially cylindrical configuration. Such a configuration can
be obtained by rolling a substantially planar sheet of a
lapped non-woven fabric into a cylindrical shape. It has
been found that the substantially circular cross sectional
shape of the inner core 36 imbues the padded structure
with enhanced properties, in particular enhanced me-
chanical properties which can be associated with the cir-
cular cross sectional symmetry of the inner core 36. It
is particularly preferred that the inner core 36 comprises
a vertically lapped non-woven fabric. As can be seen to
best advantage in Figure 2 (d), when a vertically lapped
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non-woven fabric is assembled into a substantially cy-
lindrical form, a strut like arrangement is produced in
which the lapped layers 39 of the non-woven fabric act
in a manner somewhat akin to the spokes of a wheel to
provide a structure which is mechanically strong, partic-
ularly with respect to axial loading. The construction em-
ploying vertically lapped non-woven fabric in the inner
core 36 provides excellent resilience and load bearing
capability.

[0032] The lapped non-woven fabric used to form the
inner core of the padded structure should possess suit-
able mechanical properties in order to provide a padded
structure of the desired degree of resilience. In a pre-
ferred, but non-limiting, embodiment the lapped non-
woven fabric comprises a bonded non-woven web.
[0033] A suitable bonded non-woven web can be pro-
duced from a mixture of matrix fibres and low melt fibres,
the latter being melted so as to bond to the matrix fibres
and thus provide a strong structure. Bi-component low
melt fibres, which comprise a core fibre and an outer
sheath of a relatively low melting point material, are par-
ticularly suitable in this regard. Typically, the bi-compo-
nent fibres comprise polymeric materials which soften
or melt at temperatures in excess of 60°C, preferably
with melting points in the range 90 to 190°C. Typically
the bi-component fibres are presentin relatively low pro-
portions, such as 70% matrix fibre to 30% bi-component
fibre. After layering, the web is formed through ther-
mobonding using a suitable heat treatment process
such as an air chamber. Heat treatment at around 180°C
is usual. Such processes are well known in the art, and
thus greater detail is not provided herein. It should be
noted that whilst the use of bi-component fibres is con-
venient, the invention is certainly not limited in this re-
gard. For example, a bonding agent such as a resin may
be used to bond matrix fibres together. Fibres which
have been pre-coated with a suitable bonding agent
might be used to form the non-woven fabric. Alternative-
ly still, it may be possible to impart suitable structure to
the non-woven fabric through the use of other tech-
niques such as needling. In a typical example, a non-
woven fabric comprising 12 denier fibre might be used,
although the invention is not limited in this regard. Pol-
yester matrix fibres are typically used.

[0034] An example of a vertically lapped non-woven
fabric which is suitable for use in the present invention
is available from Struto International Inc of 2021 Mid-
west Road, Suite 200, Oak Brook, IL 60523, USA under
the tradename Struto (RTM). Additionally, Struto (RTM)
is manufactured under licence by Granstand Limited,
Providence Mills, Wormald Street, Heckmondwike,
West Yorkshire WF 15 6AR, UK (amongst others). The
Struto (RTM) material is produced in a substantially pla-
nar form. Figure 3 (a) shows a cross sectional view
through the plane of the Struto (RTM) material. It can be
seen that the material comprises a plurality of layers 40
which are aligned substantially perpendicularly to the
plane of the material. Such a material is commonly
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known as a vertically lapped fabric. In contrast, Figure
3 (b) shows a cross sectional view through the plane of
a horizontally lapped (or cross layered) non-woven fab-
ric. It can be seen that the horizontally lapped non-wo-
ven fabric comprises a plurality of layers 42 which ex-
tend in parallel with the plane of the material. Figure 3
(c) is a cross sectional view of a vertically lapped non-
woven fabric when rolled so as to produce a single
walled inner core of the type described above. It can be
seen that in the rolled configuration, the vertical layers
of the planar material assume a radial configuration
which provides excellent resilience and load bearing ca-
pability with respect to axially applied forces.

[0035] Devices and techniques for producing vertical-
ly lapped fabrics (which are also referred to as substan-
tially perpendicularly stratified planar fibrous layers) are
known from WO 99/61693, CZ AO 273997, US
2638960, CZ P 37 619, CZ P 56 029, CZ P 87 556, CZ
AO 235494 and CZ AO 269300, the contents of all of
which are herein incorporated by reference.

[0036] The padding material 38 is chosen to provide
a desired degree of compliance. Preferably carded fi-
bres, such as carded polyester fibres are used, in which
instance the inner core 36 may be wrapped with carded
fibre. An exemplar range of suitable fibre deniers is 1 to
50. However, it may be possible to augment or even re-
place such fibres with other materials such as non-card-
ed fibres, and non-fibrous materials such as feathers or
foam.

[0037] Padded structures of the presentinvention can
be incorporated into a variety of end uses. It will be ap-
preciated that typically a plurality of padded structures
is used to produce an upholstery cushion. However,
there may be some applications in which a single pad-
ded structure might be used, such as a padded roll for
supporting the neck or head of a person. In upholstery
applications, padded structures of the present invention
might be incorporated directly into the main body of an
item of furniture rather than into a cushion. Thus, pad-
ded structures of the invention may be disposed in a
back panel of an item of furniture (so as to support the
back region of a person sitting upon the item of furniture)
or in a seat portion of an item of furniture (so as to sup-
port the buttocks of a person using the item of furniture).
The excellent resilience provided by padded structures
of the present invention renders such padded structures
particularly useful for seat applications in which a great
deal of wear and tear is experienced due to repeated
application of the forces associated with persons sitting
down upon the item of furniture. Padded structures of
the present invention might also be incorporated into
other forms of cushions, pillows, and bed mattresses,
and used in other load bearing structures and applica-
tions.

[0038] It will be appreciated that numerous variations
to the approaches and structures described above are
within the scope of the invention. For example, the con-
figuration of the inner core might be varied in a number
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of ways. It may be possible to roll the non-woven fabric
around a central axle formed from another material. The
central axle may be formed from a padding material, in
which instance the outer core of padding material may
be dispensed with. Also, it is possible to roll the non-
woven fabric around a number of times in order to form
a spiral configuration. It is convenient from a manufac-
turing point of view to utilise the substantially cylindrical
configuration shown in Figure 2 which has a substan-
tially circular transverse cross sectional configuration.
However, other transverse cross sectional configura-
tions might be contemplated, such as a substantially el-
liptical configuration.

Claims
1. A padded structure comprising:

at least one core of a rolled, vertically lapped
non-woven fabric; and

a padding material.

2. A padded structure according to claim 1 further
comprising a coverstock enclosing the padding ma-
terial and maintaining the structural integrity of the
padded structure.

3. A padded structure according to claim 1 or claim 2
in which the padding material forms an outer core
which is disposed around the core of the rolled, ver-
tically lapped non-woven fabric.

4. Astructure according to any of claims 1 to 3 in which
therolled, vertically lapped non-woven fabric is sub-
stantially cylindrical.

5. Astructure according to any of claims 1 to 3 in which
rolled vertically lapped non-woven fabric has a sub-
stantially elliptical transverse cross sectional form.

6. A structure according to any previous claim in which
the rolled, vertically lapped non-woven fabric com-
prises polyester or modified polyester fibres.

7. Astructure according to any of claims 1 to 6 in which
the rolled, vertically lapped non-woven fabric com-
prises an arrangement of bonded matrix fibres.

8. A structure according to claim 7 in which the rolled,
vertically lapped non-woven fabric further compris-
es bonding fibres which are at least partially melted
so as to bond the matrix fibres.

9. A structure according to claim 8 in which the bond-
ing fibres are bi-component fibres.
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A structure according to any previous claim in which
the padding material comprises a fibrous material.

A structure according to claim 10 in which the pad-
ding material comprises polyester or modified pol-
yester fibres.

An item of furniture or seating comprising at least
one padded structure, in which the padded struc-
ture comprises:

at least one core of a rolled, lapped non-woven
fabric; and

a padding material.

An item of furniture or seating according to claim 12
comprising at least one padded structure according
to any of claims 1 to 11.

A sofa according to claim 12 or claim 13.
A chair according to claim 12 or claim 13.

Seating according to claim 12 or claim 13 compris-
ing seating for automotive vehicles.

An item of furniture or seating according to any of
claims 12 to 16 in which the padded structure forms
part of a cushion, which cushion is detachable from
the item of furniture or seating.

A bed mattress comprising at least one padded
structure, in which the padded structure comprises:

at least one core of a rolled, lapped non-woven
fabric; and

a padding material.

A bed mattress according to claim 18 comprising at
least one padded structure according to any of
claims 1 to 11.

A cushion comprising a padded structure according
to any of claims 1 to 11 and at least one cushion
cover enclosing said padded structure.

A pillow comprising a padded structure according
to any of claims 1 to 11 and at least one pillow cover
enclosing said padded structure.
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