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(57) ABSTRACT

A resilient pad for an article of footwear comprises a
plurality of pocketed coil springs each of which is located in
discrete pocket formed between two layers of material
bonded or otherwise attached together at least at locations
between the springs. The springs are preferably coil springs
which may be of wire and are preferably of stainless steel or
titanium. The springs are preferably wider than they are tall,
i.e. they have a diameter which is greater than the height of
the spring when the spring is in the pocket. The pad or panel
may be substantially co-extensive in plan with a foot of a
wearer of the article of footwear.
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RESILIENT PAD FOR FOOTWEAR

[0001] The present invention relates to a resilient pad or
panel for footwear, and is concerned in particular with a
resilient pad or panel for footwear in which the resilience is
provided at least in part by a plurality of coil springs.
[0002] There are many examples of footwear using
springs of one kind or another in the prior art. Some are
specialist boots and shoes used either for Sport or other
specific purposes where an extra degree of resilience is
required in the heel or sole of the footwear. Other examples
of footwear incorporating a spring include orthopaedic shoes
or boots that are designed to provide some medical benefit
to the wearer.

[0003] One such previously considered sole for a shoe is
disclosed in U.S. Pat. No. 4,910,884 which describes the use
of'two helical plastic springs in a shoe, with one spring being
positioned in the heel and the other at the toe.

[0004] However, coil springs have never found wide-
spread application in mainstream footwear, and examples of
soles comprising more than one spring are rare. This is
assumed partly to be due to technical difficulties in reliably
manufacturing shoes and boots with coil springs, and partly
due to the associated cost. In a shoemaking method the
handling of an individual spring, and its insertion into a
composite sole, presents challenges that have limited the
appeal of coil spring technology in mass-market footwear.
[0005] Embodiments of the present invention aim to pro-
vide a pad or panel for a shoe, boot or other article of
footwear which provides improved support or comfort to the
wearer by employing a plurality of coil springs.

[0006] The present invention is defined in the attached
independent claims to which reference should now be made.
Further, preferred features may be found in the sub-claims
appended thereto.

[0007] According to one aspect of the present invention
there is provided a resilient pad or panel for an article of
footwear, the pad or panel comprising a plurality of pocketed
springs.

[0008] The pad or panel preferably comprises a plurality
of springs, each of which is located in a discrete pocket
formed between two layers of material. The two layers of
material are preferably bonded or otherwise attached
together at least at locations between the springs.

[0009] The springs are preferably coil springs which may
be of wire and are preferably of stainless steel or titanium.
The springs are preferably wider than they are tall, i.e. they
have a diameter which is greater than the height of the spring
when the spring is in the pocket.

[0010] The pad or panel may be substantially co-extensive
in plan with a heel of a wearer of the article of footwear.
[0011] The pad or panel may be substantially co-extensive
in plan with a ball of a foot of a wearer of the article of
footwear.

[0012] In a preferred arrangement the pad or panel is
substantially co-extensive in plan with a foot of the wearer
of the article of footwear.

[0013] Preferably the pad or panel is flexible in a lateral
direction, generally perpendicular to the axis of the springs.
[0014] The pad or panel may include a plurality of zones
in which springs from different zones have at least one
different characteristic. The characteristic may be the height
of the spring. Alternatively or in addition the characteristic
may be the stiffness of the spring.
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[0015] In a preferred arrangement the zones are arranged
to accommodate the profile of a foot of the wearer of the
article of footwear.

[0016] The pad or panel may comprise more than one
layer of pocketed springs.

[0017] In a preferred arrangement the pad or panel
includes at least one additional substrate layer above or
below layer of springs and/or between layers of springs. The
additional substrate layer may comprise natural material and
preferably comprises one or more of: hemp, wool, silk,
cotton, mohair, cashmere, feather, down, and alpaca.
[0018] The invention also includes an article of footwear
having at least one resilient pad or panel according to any
statement herein.

[0019] The invention also provides an insert for an article
of footwear, the insert comprising a resilient pad or panel
according to any statement herein.

[0020] In accordance with another aspect of the invention
there is provided a method of manufacturing an article of
footwear, the method comprising inserting into a cavity in
the sole and/or heel of the article of footwear a resilient pad
or panel according to any statement herein.

[0021] The invention also provides a method of manufac-
turing an article of footwear, the method comprising mould-
ing a sole and/or upper portion of the article of footwear
around a resilient pad or panel according to any statement
herein.

[0022] The present invention may comprise any combi-
nation of the features or limitations referred to herein, except
such a combination of features as are mutually exclusive.
[0023] Preferred embodiments of the present invention
will now be described by way of example only with refer-
ence to the accompanying diagrammatic drawings in which:
[0024] FIG. 1 shows schematically, in plan view, a resil-
ient pad for an article of footwear, in accordance with an
embodiment of the present invention;

[0025] FIG. 2 shows a schematic cross-section taken along
line A-A' of FIG. 1;

[0026] FIG. 3 is a more detailed view of part of the section
of FIG. 2;
[0027] FIG. 4 is a schematic plan view of an alternative

embodiment of resilient pad;

[0028] FIG. 5 is a schematic plan view of a further
alternative embodiment of resilient pad;

[0029] FIG. 6 is a longitudinal schematic section of part of
an article of footwear, showing a still her alternative embodi-
ment of resilient pad;

[0030] FIG. 7 is an exploded view depicting a method of
manufacturing an article of footwear in accordance with an
embodiment of the present invention;

[0031] FIG. 8 illustrates another method of manufacturing
an article of footwear according to another embodiment of
the present invention; and

[0032] FIG. 9 is a detailed view of part of FIG. 8.
[0033] Resilient pads for articles of footwear, in accor-
dance with embodiments of the present invention, comprise
panels of pocketed coil springs, which are sometimes
referred to as encased springs. The panels typically comprise
an array of metallic coil springs individually encased in
pockets formed by bonding or otherwise joining together
layers of material. A convenient process for manufacturing
such a panel is described in our own co-pending European
patent application published as EP 1 993 947.
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[0034] The springs are typically wider than they are tell,
i.e. their diameter is greater than the height of the spring
when in the pocket. The panel is stable, resilient and
workable. Its plan shape can be cut to suit the desired shape
of the article of footwear, and it is generally flexible both
in-plane, and transversely to this, i.e. laterally, which allows
for it to be easily accommodated in a cavity or sleeve in the
article of footwear.

[0035] FIG. 1 shows generally at 10 a resilient panel
according to a first embodiment of the invention. The panel
is generally foot-shaped and comprises an array of discrete
pocketed springs 12 of stainless steel, each housed in its own
pocket of spun-bond polyester material.

[0036] FIG. 2 is a sectional view taken along line A-A' of
FIG. 1. Upper and lower sheets 14a and 145 of spun-bond
polyester are bonded together between springs 12 to form
the packets.

[0037] FIG. 3 is an enlarged schematic view of part of the
section of FIG. 2 in which the coil springs 12 can be seen in
the pockets between the layers 14a and 145.

[0038] The incorporation of such a panel 10 into the sole
or heel or both of an article of footwear may provide
enhanced comfort for the wearer. Because of the high
number of yielding yet resilient springs the panel can readily
conform to the profile of the wearer’s foot.

[0039] In the example of FIG. 1 the springs 12 are all of
substantially identical stiffness, which may be selected by
appropriate choice of gauge for the metal wire forming the
springs. However the springs need not all be of the same
stiffness.

[0040] FIG. 4 shows an alternative embodiment in which
the resilient panel has three distinct zones 16, 18 and 20. The
first and third zones 16 and 20 comprise springs of greater
stiffness than those in zone 18, where less pressure would
normally be applied by a wearer’s foot, when the panel is
incorporated into an article of footwear.

[0041] FIG. 5 shows a further variant in which the entire
panel has springs of the same stiffness except for two zones
22 and 24 respectively in the areas of the heel and ball of the
foot where the greatest pressure is normally applied. In
zones 22 and 24 springs having greaten stiffness, due to a
thicker gauge of wire, have been utilised.

[0042] FIG. 6 shows schematically a longitudinal section
through a shoe 26 having a sole 28 that includes a resilient
panel 30 of the kind described above. A toe portion 32,
which will be located beneath the ball of a wearer’s foot, and
a heel portion 34, which will be located beneath a wearer’s
heel in use, comprise pocketed springs of a first size. A
portion 36 of the panel 30 that lies beneath the arch of a
wearer’s foot comprises bigger springs that are designed to
be stiffer and that will therefore deflect less, allowing the
contour of the wearer’s foot to be fully supported.

[0043] Of course the springs can be chosen for their
stiffness and size, and can be grouped into zones and
combined in such a way as to provide specifically desired
performance characteristics. These characteristics can be
determined by the type of footwear and/or the wearer. For
example sports shoes can be designed with resilience char-
acteristics to match the conditions of a particular sport,
whilst leisure shoes can be tailored for comfort and ortho-
paedic shoes can be constructed for maximum medical
benefit.

[0044] The panel can either be inserted into a cavity or
pouch preformed in the article of footwear, in the form of a

Nov. 2, 2017

cassette, or else the panel can be placed in a mould and the
sole—or another part, or the entire article of footwear—can
be moulded around it. Alternatively the panel can form part
of an insole that can simply be placed inside the shoe for
some applications.

[0045] FIG. 7 is a schematic exploded view depicting one
method of manufacture of a shoe according to an embodi-
ment of the invention. A one-piece base portion 40, com-
prising an integral sole and heel of a shoe, has a cavity 42
into which is placed a resilient panel 44 comprising an array
of pocketed springs as described above. Adhesive (not
shown) may be utilised to attach the panel 44 firmly to the
base portion 40. Then a top layer 46, which may comprise
natural or man-made material and may be woven or non-
woven, is placed above the panel 44 as a “lid” and is fixed
thereto by adhesive (not shown). The remainder of the shoe,
i.e. the upper part (not shown), is then attached to the base
portion 40 by a known method, such as stitching, welding or
the application of adhesive.

[0046] FIG. 8 shows an alternative method of manufac-
turing a shoe, in accordance with the present invention. In
the FIG. 8 embodiment the panel 44 is inserted into the
cavity as with the previous embodiment. But instead of
attaching the panel 44 to the base 40 with adhesive and then
placing the top layer over the panel, in this embodiment a
foam rubber 48 or similar material is injected, poured or
otherwise caused. to flow over and/or around the panel 44,
substantially filling the cavity 42, before adding an inner
sole 50 and attaching the upper (not shown).

[0047] FIG. 9 is a detailed view of the part circled at B in
FIG. 8.
[0048] Whereas the examples shown in the drawings are

substantially full foot panels, some benefit may be derived
merely from a heel panel or a panel for the ball of the foot,
or two or more separate panels for different regions of the
foot. Two or more panels may be placed on top of one
another to provide additional comfort.

[0049] An additional substrate layer may be placed on top
of the pocketed springs, or below them, or in between
adjacent layers of springs to improve comfort and/or per-
formance of the panel. The additional layer, which is not
shown in the drawings, may comprise natural materials such
as hemp, to assist in the recyclability of the footwear.
[0050] The term “article of footwear” used above should
be taken to mean anything that can be worn on the foot, such
as but not limited to a shoe, boot, slipper, sandal or sock.
[0051] Whilst endeavouring in the foregoing specification
to draw attention to those features of the invention believed
to be of particular importance, it should be understood that
the applicant claims protection in respect of any patentable
feature or combination of features referred to herein, and/or
shown in the drawings, whether or not particular emphasis
has been placed thereon.

1-17. (cancel)

18. A method of manufacturing an article of footwear, the
method comprising inserting into a cavity in the sole and/or
heel of the article of footwear a resilient pad or panel, the
pad or panel comprising a plurality of pocketed springs, each
of which is located in a discrete pocket formed between two
layers of material, the two layers of material being bonded
or otherwise attached together at least at locations between
the springs, wherein the pad or panel is flexible in a lateral
direction, generally perpendicular to the axis of the springs.
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19. A method according to claim 1 wherein the springs are
wider than they are tall and have a diameter which is greater
than the height of the spring when in the pocket.

20. A method according to claim 1 wherein the pad or
panel is substantially co-extensive in plan with a heel of a
wearer of the article of footwear.

21. A method according to claim 1 wherein the pad or
panel is substantially co-extensive in plan with a ball of a
foot of a wearer of the article of footwear.

22. A method according to claim 1 wherein the pad or
panel is substantially co-extensive in plan with a foot of the
wearer of the article of footwear.

23. A method according to claim 1 wherein the pad or
panel includes a plurality of zones in which springs from
different zones have at least one different characteristic.

24. A method according to claim 23 wherein the charac-
teristic is the height of the spring.

25. A method according to claim 23 wherein the charac-
teristic is the stiffness of the spring.

26. A method according to claim 23 wherein the zones are
arranged to accommodate the profile of a foot of the wearer
of the article of footwear.

27. A method according to claim 1 further comprising
inserting at least one additional substrate layer above or
below a layer of springs and comprising natural material.

28. A method of manufacturing an article of footwear, the
method comprising molding a sole and/or upper portion of
the article of footwear around a resilient pad or panel, the
pad or panel comprising a plurality of pocketed springs, each
of' which is located in a discrete pocket formed between two
layers of material, the two layers of material being bonded
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or otherwise attached together at least at locations between
the springs, and wherein the pad or panel is flexible in a
lateral direction, generally perpendicular to the axis of the
springs.

29. A method according to claim 28 wherein the springs
are wider than they are tall and have a diameter which is
greater than the height of the spring when in the pocket.

30. A method according to claim 28 wherein the pad or
panel is substantially co-extensive in plan with a heel of a
wearer of the article of footwear.

31. A method according to claim 28 wherein the pad or
panel is substantially co-extensive in plan with a ball of a
foot of a wearer of the article of footwear.

32. A method according to claim 28 wherein the pad or
panel is substantially co-extensive in plan with a foot of the
wearer of the article of footwear.

33. A method according to claim 28 wherein the pad or
panel includes a plurality of zones in which springs from
different zones have at least one different characteristic.

34. A method according to claim 33 wherein the charac-
teristic is the height of the spring.

35. A method according to claim 33 wherein the charac-
teristic is the stiffness of the spring.

36. A method according to claim 33 wherein the zones are
arranged to accommodate the profile of a foot of the wearer
of the article of footwear.

37. A method according to claim 28 further comprising
molding at least one additional substrate layer above or
below a layer of springs and comprising natural material.
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