
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)

(19)
EP

3 
86

3 
45

8
B

1
*EP003863458B1*

(11) EP 3 863 458 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
27.03.2024 Bulletin 2024/13

(21) Application number: 19795403.5

(22) Date of filing: 10.10.2019

(51) International Patent Classification (IPC):
A43B 7/142 (2022.01) A43B 7/144 (2022.01)

A43B 7/1425 (2022.01) A43B 7/1464 (2022.01)

A43B 17/00 (2006.01) A43B 1/00 (2006.01)

A43B 7/14 (2022.01)

(52) Cooperative Patent Classification (CPC): 
A43B 1/0054; A43B 1/00; A43B 7/14; A43B 7/142; 
A43B 7/1425; A43B 7/144; A43B 7/1464; 
A43B 17/00; A43B 17/006 

(86) International application number: 
PCT/US2019/055746

(87) International publication number: 
WO 2020/086294 (30.04.2020 Gazette 2020/18)

(54) CUSTOMIZABLE ARCH SUPPORT SYSTEM

ANPASSBARES STÜTZSYSTEM FÜR FUSSGEWÖLBE

SYSTÈME DE SUPPORT PERSONNALISABLE POUR VOÛTE PLANTAIRE

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 10.10.2018 US 201862744123 P

(43) Date of publication of application: 
18.08.2021 Bulletin 2021/33

(73) Proprietor: Evelyn Ford, Inc.
Phoenix AZ 85029 (US)

(72) Inventor: SCHICKLING, Evelyn
Phoenix, Arizona 85029 (US)

(74) Representative: Meissner Bolte Partnerschaft 
mbB
Patentanwälte Rechtsanwälte 
Postfach 86 06 24
81633 München (DE)

(56) References cited:  
WO-A2-2005/039340 WO-A2-2010/143877
KR-A- 20130 103 972 US-A1- 2002 092 203
US-A1- 2007 180 632 US-A1- 2013 219 744



EP 3 863 458 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation-in-part of U.S.
Patent Application Number 15/250,517 filed August 29,
2016, and titled, "Customizable Arch Support System,
which claims the full benefit of and priority to United
States provisional patent application number 62/211,695
filed August 28, 2015, and titled, "Adjustable Arch Sup-
port System," and claims the full benefit of and priority to
United States provisional patent application number
62/744,123 filed October 10, 2018, and
titled, "Customizable Footwear System,".

PRIOR ART

[0002] US 2007/180632 A1 discloses a customizable
arch support system according to the preamble of claim 1.

DESCRIPTION OF THE INVENTION

Field of the Invention

[0003] The present invention relates generally to an
insole arch support system for use in female designer
shoes, but can also be used in men’s and children’s
shoes. More specifically, the present invention relates to
a customizable arch support system allowing the wearer
to personally tailor the arch support to their specific foot
arch height by selecting a molded arch support insert that
best conforms to the wearer’s unique foot arch.

Background of the Invention

[0004] Orthotic devices are typically contoured, plate-
like structures which fit in a shoe so as to correct or control
the position and function of the foot. These orthotic de-
vices are of a fixed design once manufactured, and are
no longer configurable once they are made. Since the
most critical functions of the foot generally involve the
heel and mid-foot portions, a degree of rigidity is required
in these areas in order for the device to carry out its bi-
omechanical purposes. Hence, many devices of this type
have a rigid, inflexible plate or cap which extends from
the heel of the foot through the mid-foot, and sometimes
generally extending to the metatarsal heads, known as
the ball of the foot. Thus, they are typically only useful in
flat or mostly flat-soled shoes.
[0005] The construction of these devices often
presents a problem from the standpoint that this makes
the device too thick for use in many types of shoes. Par-
ticularly in the area of women’s high-heeled shoes where
the interior volume is extremely limited and the rigidity
does not allow these devices to fit over the steeply con-
toured shape of women’s high-heeled shoes. A custom,
rigid orthotic device may become problematic when fitting
into shoes having an elongated shaft or throat, such as

boots. The additional thickness of the insole when using
a custom orthotic device may limit the footwear design-
er’s ability to maintain a sleek, thin, fashionable look.
[0006] Further, any additional thickness applied to the
interior volume of the shoe may result in discomfort or
injury. A custom device may be too wide or too narrow
to fit the wearer’s foot comfortably when inserted in the
shoe. In particular, tightness of the vamp of the shoe may
lead to nerve damage, injuring the wearer. To go without
support of the arch of the foot can result in severe cramp-
ing of the abductor hallucis, which will draw in the adja-
cent flexor muscles, resulting in pain and inability to per-
ambulate.
[0007] If the arch of the foot is not properly supported,
a wearer may exhibit none of the traditional symptoms
of over-pronation (foot posture) until presenting with pain,
which may be in the knees or lower back. The source of
discomfort may be hidden within the foot, leading to mis-
diagnosis and potential further injury. Of particular con-
cern is a wearer with an existing injury that seems to
resolve until using a high-heeled shoe, exacerbating the
injury and prolonging length of treatment for relief.
[0008] A fixed design, un-configurable custom orthotic
would be prescribed; however, the needs of a recovering
injury can change minutely or drastically, rendering the
cost of a custom orthotic prohibitive to resolution if fre-
quent changes are needed by the wearer. Further, con-
ditions such as pregnancy may change the size and
shape of a woman’s foot daily, making a fixed design,
un-configurable custom orthotic impractical, and poten-
tially harmful to the wearer.
[0009] Fashionable shoes may also be designed to
have a narrow toe. If the load of the body weight is not
distributed appropriately, with the aid of an appropriately
sized arch, the toes may be compressed into the shoes
by the weight of the body, which may lead to permanent
deformation of the toes as they conform to their environ-
ment.
[0010] Further, many shoe owners complain about is-
sues with conventional arch supports (or other cushion-
ing) in that they are inherently difficult to place properly
in the shoe. Correct placement ideally locates the arch
support or cushioning to match the person’s particular
anatomy and shoe shape. During prior processes, the
customer’s foot has to be removed from the shoe for the
support to be adhered--often the support is removed and
repositioned, then re-attached to get the placement to be
comfortable. Prior processes can be messy, time con-
suming, and weakens the adhesion; further, inserts or
other supports can shift from the ideal position by forces
caused by removal of the foot from the shoe.
[0011] Accordingly, there exists the need for an orthotic
insole having minimal thickness and still provides a so-
lution for the variability of the arch in the foot among dif-
ferent wearers, or the changing need of a single wearer,
while remaining fashionable in the field of heeled shoes.
There also exists a need for a retrofit kit that allows shoe
owners to effectively deploy an orthotic, arch support,
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pad, or other type of insert within an existing shoe without
requiring redesign of the shoe and with less difficulty plac-
ing the insert in a reliable position.

SUMMARY OF THE INVENTION

[0012] The invention is disclosed in the independent
claim 1. Preferred embodiments are disclosed in the de-
pendent claims.
[0013] The present invention overcomes the problems
cited above by providing an insole, which may be integral
to the shoe or may be separate, and is configured to
removably attach an arch support insert into a fastening
system in the mid-foot arch portion of the insole. A plu-
rality of arch support inserts are available such that the
wearer may choose to use the insole without an arch
support insert or fasten the appropriate sized and shaped
arch support insert to the insole. Current additive manu-
facturing and 3D scanning technology makes it possible
to provide affordable, completely customizable arch sup-
port inserts. An arch support insert cover is provided to
protect the arch support insert from the wearer’s bare
feet. Because the insole and arch support contain a fas-
tening means, the arch support insert remains correctly
positioned on the mid-foot arch of the insole during use
in any type of footwear, including women’s high- heeled
shoes. A properly fitted insole with the insert attached
will disperse the weight equally upon the bones and lig-
aments of the foot, giving balance to the wearer along
with improved spinal health; hence, an overall positive
impact on the body as a whole.
[0014] The customizable arch support system com-
prises a shoe insole that is configured to allow the addi-
tion of a removably attached arch support insert. A plu-
rality of differently sized and shaped arch supports are
provided to fit the specific arch in the wearer’s foot. A
fastening means is used to attach said arch support in-
serts to said insole of the shoe. Covers are provided that
will be positioned above the insole and arch support insert
in the shoe. The arch support insert is removably at-
tached to the insole via a fastening means, preferably a
snap-type fastening system. However, other fastening
means may be used, such as hook and loop fasteners,
double- sided adhesive tape, or other fastening means.
The arch support insert is available in a plurality of arch
configurations ranging from a low arch to a high arch, or
individually customized, so that it may accommodate the
specific wearer’s arch.
[0015] The insole is thin when compared to other arch
support systems while remaining configurable and still
applicable to the steeply down-curved platform found in
women’s fashionable high-heeled shoes. A shank con-
forms to the curve of the shoe under the heel and arch
of the foot, and provides structural integrity to aid in sup-
porting and distributing the wearer’s body weight from
ball of the foot, through the arch, to the heel of the foot.
By selecting an appropriate insert, this arch support sys-
tem will result in a shoe insole that inherently provides

greater body stability and balance to the wearer by dis-
tributing body weight over the entire foot, thereby less-
ening the pressure on the metatarsal heads, the ball of
the foot and the heel cup within the shoe.
[0016] The following preferred embodiment of the
present disclosure describes the position and configura-
tion and construction of the elements of the invention,
which are an insole, a snap-type fastening system, an
arch support insert and a cover. The insole is comprised
of several layers of material and at least one female snap-
type fastener to construct an insole that conforms to the
curvature of a steeply down-curved arch typical in wom-
en’s high-heeled shoes. A shank is located on a first layer
of fiberboard and synthetic adhesive along the centerline
of the midfoot area. A preferably flexible cellulose board
layer is then placed on top of the first insole layer with a
synthetic adhesive layer, with at least one female snap-
type fasteners set into the material. The layers are
crimped and shaped to conform to the inside of the shoe.
Then, a layer of the synthetic adhesive material is placed
on the flexible cellulose board layer and a microcellular
urethane cushioning layer(s) is placed on the synthetic
adhesive layer that has been configured and adapted by
cut-outs to reveal the female snap-type fasteners. The
insole layers may be made of a variety of shock absorbing
materials. U-shaped gel or polymer material pads are
adhered in the heel portion of the insole and formed to
cup the heel of the foot. The heel cup may extend upward
into the shoe to reduce and customize the heel volume
for narrower heel widths. Finally, after the shoe is con-
structed, a cover or sock liner of leather or synthetic ma-
terial, with circular cut-outs to leave the at least one snap-
type fastener exposed, is adhered to the top of the insole
layers. This creates a cushioning insole that will accept
attachment of the arch support insert while not taking up
too much space within the tight confines of typical wom-
en’s fashion high- heeled shoes.
[0017] The fastening means that attach the arch sup-
port insert to the insole is preferably comprised of a typical
snap-type fastener system, further comprising an at least
one male snap-type fastener fitting into an at least one
female snap-type fastener. Alternately preferably, other
types of fastening systems may be used such as hook
and loop fastening system, among others.
[0018] The arch support insert is comprised of a com-
pressible, cushioning material molded to conform to the
arch of the mid-foot and at least one male snap-type fas-
tener permanently attached to the bottom of the arch sup-
port insert. The compressible, cushioning material is pref-
erably covered with a leather or lightweight synthetic fab-
ric, possibly with a layer of gel or urethane foam between
the cushioning material and the cover. Alternately pref-
erably, a leather, or mesh material may be used to protect
the compressible, cushioning material from body oils and
other contaminants.
[0019] The arch support insert is preferably formed
from ethylene-vinyl acetate (EVA). Alternately prefera-
bly, the arch support insert may be formed from poly-
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urethane (PU) foams, silicone, nylon or Santoprene-
brand thermoplastic vulcanizates (a thermoplastic elas-
tomer), or similar materials. The arch support insert is
molded to generally conform to a human being’s foot arch
in various arch heights and lengths. At least one male
snap-type fastener corresponds to at least one female
snap-type fastener located in the insole to removably at-
tach the arch support insert to the insole of the shoe.
[0020] A cover is comprised of a durable material is
structured and arranged to cover or envelope the arch
support insert to protect the arch support insert from the
wearer’s foot. The material of the cover may be com-
prised of leather, canvas or other durable material on top
of the arch support insert, and a flexible fabric, leather,
or mesh-type material to wrap around the arch support
insert and hold the cover in place. Alternatively, the cover
may be multiple pieces of a durable material with the at
least one male snap-type fastener located to correspond
to the matching at least one female snap-type fastener.
The arch support insert may be covered with a top layer
of durable material with no cover on the underside or
sandwiched between two layers of durable material with
the cover preferably stitched around the perimeter.
[0021] The arch support insert is available in many dif-
ferent sizes to match a wearer’s mid-foot arch size.
Among the many different sizes available, the insert will
function to support a low arch, medium arch, high-arch,
or be customizable to the wearer’s specific foot. A wearer
will simply select the arch support insert size that best
fits their individual foot, place the cover around the arch
support insert, and fasten the covered arch support insert
to the insole of the shoe. Alternatively, the wearer will
select the appropriate arch support insert with the cover
already attached and fasten it to the insole of the shoe.
[0022] In an alternate embodiment, the insole is further
comprised of additional gel inserts, or similar-type cush-
ioning materials, that are located at the ball of the foot
and in the heel cup areas for further cushioning within
the insole of the shoe. Due to the nature of women’s high-
heeled shoes, more pressure is placed on the ball of the
foot because of the steeply-arched downward curvature
of the shoe from heel to toe. This causes the ball of the
foot to bear greater pressure because of the intimate con-
tact of the ball of the foot and the heel within the shoe.
By providing a gel insert in the area of the ball of the foot
and the heel cup combined with the arch support insert,
less pressure will be applied to these areas while wearing
a high-heeled shoe, and such pressure that is applied
will be dispersed by the gel inserts.
[0023] A method of providing customizable arch sup-
port in fashionable women’s high-heeled shoes compris-
ing the steps of: selecting an arch support insert based
on wearer’s particular arch in the mid-foot region, and
attaching said arch support insert to an insole using a
snap-type fastening system.
[0024] There is also provide a customizable arch sup-
port system integrated into a shoe comprising: at least
one shoe insole, at least one arch support insert, wherein

said arch support insert is removably attached to said
shoe insole using a plurality of magnets in the arch sup-
port insert that are disposed to magnetically couple to a
plurality of magnets in the insole. The customizable arch
support system may further comprise a hook and loop
fastening system. The customizable arch support system
may also further comprise: at least one shank, wherein
said shank is encompassed within said shoe insole, and
the shank may be comprised of a rectangular metal bar.
The customizable arch support system may also further
comprise at least one cover, wherein said cover is placed
over said arch support insert, and the cover may be com-
prised of a sheet of leather or a sheet of synthetic fabric.
Various embodiments also include at least one cupped
portion located under a wearer’s heel, and the cupped
portion may be comprised of a polymer material. Further,
the cupped portion may be comprised of a gel material.
Additionally, a customizable arch support system may
further comprise at least one cushioning section dis-
posed under a ball of a wearer’s foot, and in one aspect,
the cushioning section may be comprised of a gel mate-
rial, of a urethane foam material, or, alternatively, a com-
bination of a gel material and a urethane foam material.
There is also provided a method of customizing the arch
support in a shoe comprises the steps of: selecting an
arch support insert closely matching a wearer’s midfoot
arch, fastening said arch support insert into the wearer’s
shoe, and placing a cover over the arch support insert.
[0025] Various embodiments also include a system for
retrofitting a shoe comprising: a template insole compris-
ing a marking section and one or more magnet voids; a
magnet cover including: at least one adhered magnet
within at least one magnet cavity, the magnet cavity lo-
cated to align with the magnet voids, allowing the cavity
to pass therethrough; and an adhesive affixed to a bottom
surface of the magnet cover, the adhesive covered with
a removable adhesive cover; a sock liner with one or
more voids disposed to align with the magnet voids; and
wherein: the magnet cover is placed within the shoe; the
temporary insole is placed over the magnet cover so as
to allow the magnet cavities to pass within the voids in
the temporary insole; the magnet cover is moved within
the shoe, using the temporary insole as a guide to align
the magnet cover within the shoe; when aligning the mag-
net cover is complete, drawing a pattern on a surface of
the shoe through the marking section; removing the tem-
porary insole and magnet cover; removing the removable
adhesive cover from the magnet cover, affixing the mag-
net cover in an area within the drawing pattern; and plac-
ing the sock cover over the affixed magnet cover. Further,
the system of the present disclosure may further com-
prise affixing the sock cover to a surface of the shoe, and
inserting an arch support or insert into the shoe to couple
to the magnet cover.
[0026] Other aspects of the inventions are shown in
the attached drawing appendix and described in the de-
tailed description below.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The particular objects and features of the inven-
tion as well as the advantages will become apparent from
the following description taken in connection with the ac-
companying drawings in which:

FIG. 1 shows a top view of the shoe insole of a cus-
tomizable arch support system.
FIG. 2 shows a top view of the cover or sock lining
exposing the female snap-type fasteners attached
to the insole of the customizable arch support sys-
tem.
FIG. 3A is a top view of the arch support insert of the
customizable arch support system.
FIG. 3B is a bottom view of the arch support insert
of the customizable arch support system.
FIG. 3C is a side view of the arch support insert of
the customizable arch support system.
FIG. 3D is an alternate side view of the arch support
insert of the customizable arch support system.
FIG. 4 is a top view of the customizable arch support
insert system with the arch support insert fastened
to the shoe insole.
FIG. 5 is a cross section of the customizable arch
support system.
FIG. 6 shows a side view, in cross section of a foot-
wear item as viewed from the lateral side.
FIGS. 7A and 7B illustrates a patterned material 622
(such as cellulose) for magnet placement and spac-
ing.
FIG. 8A shows in plan view the cushioning layer 623
shown in FIG. 6.
FIG. 8B shows in plan view the sock liner/cover 607
shown in FIG. 6.
FIGS. 9A and 9B illustrate plan views (from top) of
partially assembled insoles 600 in plan view respec-
tively indicating two shapes of gel injection
FIG. 10 shows another aspect of an insole of the
present invention.
FIG. 11 illustrates a top plan view of covered insert
on an insole.
FIGS. 12A and 12B respectively show inserts 652
from a bottom and top plan view.
FIG. 12C illustrates a cross section of a left shoe
from the rear.
FIGS. 12D-E, illustrate different isometric views of
inserts of the present invention.
FIGS. 12F-J, illustrate alternative views of inserts of
the present invention.
FIGS. 13A and 13B respectively show top plan views
of pairs of inserts of different lengths and shapes.
FIGS. 14A-14H illustrate variations to attach or insert
magnets in inserts of the present invention.
FIGS. 14 I-L illustrate additional cross-sectional
views of embodiments of the present disclosure.
FIG. 14 M illustrates an embodiment of an insert of
the present disclosure that accommodates ultra-high

heels.
FIGS. 15A-D show illustrations of possible modifica-
tions and/or adaptations of the insole and insert in
the disclosure.
FIGS 16A-16C illustrate embodiments where alter-
native hardware attachment mechanisms may also
be used to attach the inserts.
FIG17A illustrates an additional embodiment where
a sliding keyhole shaped hardware could be used to
attach or detach an insert.
FIGS 18A-C illustrate the use of polarity of magnets
to properly align and insert the arch supports/inserts
in the correct orientation.
FIG 19 shows an alternate polarity arrangement of
inserts.
FIG 20 shows plan views of inserts 2024A-D, for use
in a sandal or other shoes with a pocket in the sock
liner.
FIGS 21A-21B illustrate alternate embodiments,
where the modified arch support could be used in a
shoe or sandal.
FIG 22A shows an alternative embodiment of a san-
dal-type insole that is depicted in plan view and var-
ious versions provided in side views.
FIG. 22B illustrates an alternative embodiment of a
sandal-type insole.
FIG. 22 illustrates yet another embodiment of a san-
dal-type insole.
FIG. 23 shows three embodiments of the present
disclosure where protuberances are respectively
disposed on undersides of inserts.
FIGS 24 illustrates embodiments of the present in-
vention with different magnet placement configura-
tions.
FIG. 24B depicts a ª thin insole 600W (for example,
less that 1mm thick) made from a sheet of material
that can be molded to fit the interior curve of the shoe.
FIG. 24C depicts a small, thin cover for magnets or
pegs, attached directly to the shoe under a sized
sock liner.
FIGS. 25, 25A, 26, and 26A illustrate various em-
bodiments where magnets or hardware can be mold-
ed or glued into molded footbeds or outsole of illus-
trated shoe bottoms.
FIGS 26 and 26A show alternate embodiments
where insole magnets 620 are inserted into a voids
within the outsole, or stacked and maintained align-
ment by a patterned section.
FIG. 27 shows a variety of layouts of alternate em-
bodiments of the present disclosure.
FIG. 28 depicts alternate heel appliance attachment
methods with a deeper protrusion on the bottom in-
cluding a pocket for the flat heel pad.
FIG. 29 shows a top view of a shoe including an
insert of the present disclosure with a pocket.
FIGS. 30-32 show an alternative embodiments of
the present disclosure, particularly using a flap or
sachetto construction.
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Figure 33 illustrates one embodiment of the present
disclosure showing a retrofit kit implementation.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0028] The foregoing and other objectives, features,
and advantages of the invention will be more readily un-
derstood upon consideration of the following description
of the invention taken in conjunction with the accompa-
nying drawings.
[0029] Now referring to the drawings, FIG. 1 shows a
top view of one preferred embodiment of the shoe insole
100 of the customizable arch support system without an
arch support insert attached, where the shoe insole 100
comprises at least one shank 108, where the shank 108
is encompassed within the shoe insole 100. The shank
108 is preferably configured and arranged so that it is
imbedded and sandwiched between the layers of the
shoe insole 100 of the customizable arch support system.
Preferably the shank 108 is constructed from a metallic
material, such as steel. Alternately preferably, the shank
108 may be constructed from aluminum. Alternately pref-
erably, the shank 108 may be constructed form carbon
fiber. Alternately preferably, the shank 108 may be con-
structed from reinforced fiberglass. Alternately prefera-
bly, the shank 108 may be constructed from injected
molded plastic. Alternate material choices for the shank
will be obvious to those skilled in the art.
[0030] The shoe insole 100 preferably has a cushion-
ing material 102 affixed at the cushioning material’s edg-
es with beveled foam and adhesive 104 to the upper sur-
face and positioned and configured so that it will be lo-
cated under the ball of the wearer’s foot when the shoe
is on the wearer. Alternately preferably, the cushioning
material 102 may be integrated into the customizable
arch support system by sandwiching the cushioning ma-
terial 102 between the layers that make up the shoe in-
sole 100 of the customizable arch support system. Alter-
nate cushioning materials will be obvious to those skilled
in the art.
[0031] As further shown in FIG. 1, the shoe insole 100
of the customizable arch support system preferably fur-
ther comprises an attachment means, preferably female
half of snap fasteners 106 configured and arranged such
that they are located under the arch area of the wearer’s
foot. Alternately preferably, the attachment means may
be the male half of snap fasteners. Alternately preferably,
the attachment means may be the loop half of a hook
and loop fastener system, such as Velcro. Alternately
preferably, the attachment means may be the hook half
of a hook and loop fastener system, such as Velcro. Al-
ternate attachment means will be obvious to those skilled
in the art.
[0032] As further shown in FIG. 1, the shoe insole 100
of the customizable arch support system preferably fur-
ther comprises at least one cupped portion 110 located
under a wearer’s heel. In this preferred embodiment said

cupped portion 110 is comprised of a cushioning plastic
or polymer material. In this preferred embodiment, said
customizable arch support system further comprises at
least one cushioning means 102 under a ball of a wear-
er’s foot. In this preferred embodiment, said cushioning
means 102 is comprised of a gel material. The cupped
portion 110 preferably comprises a cupped heel segment
having an upper area and a contoured section 112, which
transitions between the upper area and the upper surface
located under the wearer’s heel. Preferably, the cupped
portion 110 is constructed using gel or urethane foam.
Alternately preferably, the cupped portion 110 is con-
structed using injection molded plastic material. Alternate
material choices for the cupped portion 110 will be obvi-
ous to those skilled in the art.
[0033] As shown in FIG. 2, the shoe insole 200 of the
customizable arch support system comprises a sock lin-
ing cover cut to expose the female half of the snap fas-
teners, but without an arch support insert attached. In
this preferred embodiment, the lower surface of the fe-
male half of snap fasteners 206 are configured and ar-
ranged such that they are located under the arch area of
the wearer’s foot, and further extend from the upper sur-
face to the lower surface of the shoe insole 200 of the
customizable arch support system. Alternately prefera-
bly, the arch support insert can also be attached directly
to the insole with the sock lining covering the arch support
insert.
[0034] As further shown in FIG 2, a shaped and con-
toured edge portion 214 is configured and arranged so
that the shoe insole 200 of the customizable arch support
system may have a tight fit, with low tolerances, within
the wearer’s shoe, so that the shoe insole 200 of the
customizable arch support system does not easily slide
or move within the wearer’s shoe.
[0035] As shown in FIG. 3A through FIG. 3D, four dif-
ferent views of the arch support insert 352 which attaches
to the shoe insole 100 of the customizable arch support
system. The arch support insert 352 has an upper surface
354 preferably contoured to match the arch of the wear-
er’s foot. The preferable curve of the upper surface 354
of the arch support insert 352 can be observed more
clearly from either side, as in FIG. 3C and FIG 3D. The
lower surface 356 of the arch support insert 352 is pref-
erably contoured to match the inner shape of the wearer’s
shoe and the upper surface of the shoe insole 100 of the
customizable arch support system.
[0036] The male half of snap fasteners 358 are shown
in FIG. 3B configured and arranged on the lower surface
356 of the arch support insert 352 so that they can be
removably attached to the female half of snap fasteners
106 on the upper surface of the shoe insole 100 of the
customizable arch support system.
[0037] As shown in FIG. 4, the customizable arch sup-
port system comprises at least one shoe insole 400, an
arch support insert 452, where the arch support insert
452 is removably attached to the shoe insole 400 using
at least one fastening means. In this preferred embodi-
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ment, the fastening means is preferably comprised of at
least one connected snap 460. The connected snaps 460
shown in FIG. 4 are comprised of the fastened pair of
snaps, being the male half of snap fasteners 358 as
shown in FIG. 3B and the female half of snap fasteners
106 shown in FIG. 1. FIG. 4 further illustrates the shaped
and contoured edge portion 414 which is configured and
arranged on the lower surface of the shoe insole 400.
Alternately preferably, the fastening means is comprised
of a hook and loop fastening system.
[0038] As shown in FIG. 5, the customizable arch sup-
port system further comprises at least one cover 570,
where the cover 570 is placed over the arch support insert
552. Alternately preferably, the cover 570 envelopes the
arch support insert 552. In this preferred embodiment,
the cover 570 is preferably comprised of a sheet of leath-
er. Alternately preferably, the cover 570 may be made of
a sheet of light weight synthetic material. Alternate ma-
terial choices for the cover 570 will be obvious to those
skilled in the art.
[0039] As further shown in FIG. 5, the lower layer is
comprised of the shoe insole 500, further comprising a
shank 508, a cupped heel portion 510, and a cushioning
portion 502. The arch support insert 552 is removably
attached to the shoe insole 500 by a fastening means.
The fastening means used to removably attach the shoe
insole 500 to the arch support insert 552 is preferably
comprised of a snap mechanism 560. The arch support
insert 552 is preferably comprised of two bonded layers,
a lower layer 576 made from a compressible material
with high density and low compressibility, and an upper
layer 574 made from a compressible material with low
density and high compressibility. Alternately preferably,
the arch support insert 552 can also made of one layer
of compressible material. Alternately preferably, the arch
support insert 552 can be fabricated using additive man-
ufacturing and 3D scanning technology to customize an
arch support insert 552 to exactly match a wearer’s mid-
foot arch.
[0040] In other preferred embodiments, the compress-
ibility of the upper and lower layers of the arch support
insert 552 may be reversed, wherein the upper layer 574
is less compressible than the lower layer 576. In another
preferred embodiment, the arch support insert 552 may
have an upper layer 574 made from urethane foam and
a lower layer 576 made from a polymer material. In an-
other preferred embodiment, the shoe insole 500 may
be made from fiberboard. In another preferred embodi-
ment, the shoe insole 500 may be constructed using an
additive manufacturing process, commonly referred to
as 3D printing, using a combination of shock-absorbing
materials. In another preferred embodiment, the snap
mechanism 560 may be affixed to the arch support insert
552 using synthetic tape. Alternate material choices for
components of the customizable arch support insole sys-
tem will be obvious to those skilled in the art.
[0041] Further, the present disclosure relates to a
method of customizing the arch support in a heeled shoe

preferably comprising the steps of: selecting an arch sup-
port insert closely matching a wearer’s mid-foot arch 352,
fastening the arch support insert into the wearer’s shoe,
and placing a cover 570 over the arch support insert.
Alternately preferably, the arch support insert is posi-
tioned inside the cover prior to fastening the arch support
insert into the wearer’s shoe.

Additional Embodiments

[0042] In one embodiment, aspects of the present dis-
closure add removable arch supports or other orthotic on
top of the sock liner cover to customize the shoe to the
wearer and improve the appearance of supportive shoes.
In some iterations, the arch support or heel appliance fits
under the sock liner and the sock liner functions as the
cover of the inserts. The user can choose from many
heights of arch supports, a custom-made arch support,
orthotic, footbed or none at all. The shoe appears and
functions like any other shoe and can be worn without
the inserts, but comfort is enhanced when adding an arch
support or orthotic to a shoe.
[0043] The shoe can be further customized by the ad-
dition of a heel cup, heel pad or sizing aid which attaches
to the inside of the shoe on the sock liner through em-
bedded magnets or hardware in the insole and corre-
sponding magnets or hardware in the heel cup, heel pad
or sizing aid.
[0044] The lateral arch supports could be used alone
or a standard full length footbed or orthotic or ª orthotic
could be used. The heel cup could be used alone or with
the lateral arch supports. The shoes can be made with
or without magnets or hardware in the heel area or under
the arch.
[0045] The construction of the insole, midsole or out-
sole of the shoe is adapted to accommodate a variety of
inserts (or no insert). This system can be used in any
type or shoe.
[0046] The insole refers to the formed structure which
an integral part the shoe of a crimped shank and cellulose
which conforms to the bottom of the shoe last, on which
the upper of the shoe and outsole is attached. The insole
is part of the shoe, forms the structure of bottom and
interior of the shoe to which the footbed and outsole is
attached. The shank gives strength to hold the weight of
the body and prevents the shoe from twisting. It is made
of metal, fiberglass, plastic, carbon or other materials
[0047] The term "insole" is sometimes used to describe
a removable footbed the covers the bottom of the interior
of the shoe. For purposes of the current application, "foot
bed" will be used to describe this cushioned addition to
the shoe.
[0048] The materials used for the arch supports, or-
thotics, heel appliances, footbeds, midsole or outsoles
can be manufactured and customized in any combination
or materials that achieves the hardness, softness or du-
rability desired for the application. The materials used,
but are not limited to: gels, foam, polymers used in ad-
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ditive printing technology (3D Printing), polyurethanes,
TPU, EVA, silicone, rubber, vulcanized rubber, light cur-
ing polymers, two-part epoxies or resin or silicone or other
state of the art materials. As of this writing, polymers of
different levels of softness and metal can be printed to-
gether.
[0049] The undersides of the arch supports are made
to conform to a particular last’s pitch and "footprint" but
can be altered to fit other lasts through casting or digital
comparison of two different styles of the lasts with the
same heel height. Material can be removed or added to
both the top and bottom profiles of the inserts for a sig-
nature fit of the brand.
[0050] Different lengths and widths of the insert can be
made, depending on the type of shoe the insert is made
for. The hardware or magnets can be in any configuration
or number.
[0051] The variations in last shapes and foot shapes
make it difficult to create a one size fits all solution for
adding an arch support for shoes. Shoes are made for
the volume of the foot, not the volume of the foot, plus
an orthotic. The space in the thickness of the insole
and/or outsole is limited for attachment methods of an
orthotic insole.
[0052] The sheer force of the foot pressing forward in
the shoe cause adhesives on a flat surface to fail and
attract debris to the adhesive residue. Hook and loop
methods also attract debris and are usually attached to
the insert by adhesives, which also typically fail. (Velcro
has thickness that is not accounted for in the Hung in-
vention. (The Velcro is attached to the sock liner and can
lift from the sheer force of the foot.)
[0053] The placement of the insert in the shoe needs
to be precise to fit properly. European half sizes are grad-
uated by 3.3 mm per half size, so placement needs to be
precise. Hook and loop and adhesive attachment of the
arch support are difficult to position and difficult to main-
tain the position without some kid of barrier or firm at-
tachment means like hardware, to prevent forward move-
ment.
[0054] Neodymium magnets are very strong and are
the preferred method of attachment because of their
small size and precise axial pull force. Moving the magnet
into a "cup" which protrudes at the bottom of the insert,
lets the magnet sit in a corresponding or registering void
in the insert. The void in the insert helps keep the insert
from moving or shifting forward. The recessed magnets
in the insole (or the insert) also keeps the magnets or
hardware from being felt by the foot. A larger protuber-
ance on the underside of the insert can fit in a deeper
void in the insole and vice versa. Magnets, adhesives,
hook and loop, can be used in the holes/protuberances
after fitting the arch support or heel insert to the foot. The
voids will then be sealed from debris.
[0055] This system is designed for all methods of man-
ufacturing. A standard insole or ª orthotic can be adapted
by adding hardware or magnets or the insole specially
made to accommodate the attachment method. Inserts

and other parts can be made by injection molding, poured
molding, two-part epoxies, silicone or resin, silicone,
polyurethane or other urethanes, custom 3D printing of
inserts/orthotics, light curing polymers. The system can
be adapted to the lasts of other manufacturers through
digital scanning and addition or reduction of the bottom
of the insert to conform to their lasts without re-tooling.
[0056] The top of the insert can be covered with leather
or fabric or left unfinished. An insert or heel pad can be
slid into a pocket covering, like a pillow cover, or into a
pocket in the in the insole.
[0057] For the elastic pocket in the insole variation, the
ideal attachment method is magnets to firmly attach the
insert to the insole inside the pocket. The opening of the
pocket in the insole could be a simple slit+, flap or sep-
arate piece, patch pocket*, relying on the elasticity of the
stretch leather, mesh, polymers or fabric sock covering
to keep the pocket partially closed. The edge of the open-
ing may have elastic stitched at the opening edge to keep
the pocket shut or a small snap with recessed parts or
recessed piece of hook and loop.
[0058] Another adaptation is a side opening pocket or
"lean to". The stretch lining or sock liner is attached to
the lateral side of the insole and open on the medial side.
The arch support or heel pad can be slipped under the
sock liner and secured to the medial side of the shoe with
hook and loop or other flat profiled hardware. The insert
can be secure by magnets or the other attachment meth-
ods shown. In this iteration, hook and loop or adhesives
can be used also.
[0059] The space for the insert could be further con-
fined by gluing the area not holding the insert or using a
flat stud pattern on the periphery of insert to keep it from
moving around under the covering without an attachment
means.
[0060] For purposes of the present application, em-
bodiments of the present invention apply to various items
of footwear, including, but not limited to shoes, sandals,
boots, flip-flops, sneakers, running shoes, athletic shoes,
aqua socks, water shoes, snowshoes, ski boots, climbing
shoes, and any other footwear that may be amenable to
being customized to improve comfort and fit. Where the
word "shoe" is utilized, it is envisioned to include such
diverse items as footwear as well.
[0061] FIG. 6 illustrates a cross-section of a shoe 601
medial insole construction, showing with an insert 652
placed in the shoe 601. In this illustration, to ease inter-
pretation, while the shoe 601 is shown in cross section,
the insert 652 is shown with a portion that rises up in to
the shoe against the foot, not in true cross section. Fur-
ther, the figure illustrates a dotted line 676A that may
represent an area of the arch support/insert that goes
against the foot into the upper of the shoe. An insole 600,
such as may be comprised of any appropriate material,
and preferably cellulose, includes a supporting shank
608 that is shaped to a bottom profile of a last that was
selected for manufacture of the shoe 600. The insole 600
includes one or more insole magnets 620 (such as those
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constructed neodymium or other appropriate material)
attached to a sub-layer of the insole material. The insole
magnets 620 may be attached by any desired means,
such as by gluing into respective cavities in the insole
600, or attaching directly or indirectly to the shank 608
(such as by gluing or by magnetic attraction). Insole mag-
nets 620 are respectively installed with a magnetic po-
larity respectively opposite to insert magnets 621, and
are also disposed in such a pattern to substantially align
with insert magnets 621 in a similar pattern to the insert
magnets 621 disposed on or within the insert 652.
[0062] In one embodiment, a method of manufacture
includes preparing a patterned material 622 (such as one
formed from cellulose) with voids to align the insole mag-
nets 620 in position. FIGS. 7A and 7B illustrate a plan
view of the patterned material 622, to be bonded to the
insole 622 to form a top layer. Insole magnets 620 are
attached by glue or magnetic force in the voids 720 to
the new sublayer. Voids are similarly cut in the cushioning
layer 623 (which may be comprised of any desired cush-
ioning material such as foam or gel) in substantially the
same pattern as selected for installation of the insole
magnets 620 (an exemplary void pattern is shown in plan
view on FIGS 7A and 7B). A sock liner (or cover) 607
covers the cushion 623 and insole magnets 620, keeping
the insole magnets 620 from being exposed or pulling
out of the shoe 601, especially when placed in proximity
to the respective insert magnets 621 in the underside of
the insert 652.
[0063] In certain embodiments, the insert 652 includes
a thin flexible cover 626 of leather or other flexible ma-
terial attached to a top surface of the insert 626, which
in turn will be placed proximate the sole of the foot of a
wearer when the wearer’s shoe is inserted. In one em-
bodiment shown, the insert 652 will be disposed approx-
imately near the wearer’s lateral foot arch. In an alternate
embodiment, there may be a layer of a padded material
such as gel or foam (not shown) disposed between the
insert lower layer 676 and cover 626. In other embodi-
ments, the insert 652 may be formed without a cover 626,
and in some instances, such as may be the case for a
submersible shoe, it would be desirable for the insert 652
to be uncovered. For further example, FIGS. 1 and 14A
show the insert 652 with a cover 626, other illustrations
(such as those in FIGS 14B-14H) illustrate the insert 652
without a cover 626.
[0064] The insert 652 is preferably constructed from a
soft polymer, silicone, or other moldable material or com-
bination of padding and foam to equal the hardness or
performance of Shore A 40 to 50. The angle of the medial
curve of the insert 676 is variable and can be changed
to match an interior curve of the last and the foot of the
wearer as desired during the molding process.
[0065] Protrusions (see, e.g. FIG. 14A, 621A) formed
on an underside (see, e.g., FIG 14A, 652B) of the insert
652 contain magnets 621 inserted at a depth which can
firmly attach to the insert magnets 620 in the shoe/insole.
The protrusions 621A with respectively included insert

magnets 621 are respectively registered with and engage
within recesses 620A, and the insert 652 is held in place
by respective magnetic attraction between insert mag-
nets 621 and insole magnets 620, bolstered by additional
mechanical friction between the surfaces of the respec-
tive protrusions 621A and recesses 620A; in such a man-
ner, the engagement between the protrusions 621A and
recesses 620A help keep the insert 652 and the foot from
shifting forward toward the toes in normal wear.
[0066] A foam layer 623 under the sock liner 607 adds
resiliency in the shoe 601 and the insert 652 when walk-
ing. In various embodiments, gel and/or foam is injected
into the forefoot area 633 creating a forefoot pad 632 of
the insole 600 to cushion the wearer’s forefoot.
[0067] As mentioned above, FIGS. 7A and 7B illus-
trates a patterned material 622 (such as cellulose) for
magnet placement and spacing. More particularly, FIG.
7B illustrates the attachment of the patterned material
622 to the top of an insole 600 after adhesion. In one
embodiment, the material 622 has a thickness of about
2 mm, or any appropriate depth chosen to assist with
preventing the insole magnets 620 from shifting when
located within the openings/voids 720. The selected pat-
tern of the openings/voids 720 places insole magnets
620, and therefore the insert magnets 621, in correct
alignment to position the insert 652 correctly within the
shoe 601; further, material 622 along with the patterns
of the openings/voids 720 is graded and scaled for the
size of the shoe. Although two openings/voids and insole
magnets 620 are shown for each of the exemplary em-
bodiments, fewer or more voids/magnets may be used
as desired to achieve improved adhesion.
[0068] FIG. 8A shows in plan view the cushioning layer
623 shown in FIG. 6. Likewise, FIG. 8B shows in plan
view the sock liner/cover 607 shown in FIG. 6. As shown
in FIG. 6, the cushioning layer 623 would be placed on
top of the patterned material 622 and registered so that
openings/voids 820 are respectively registered with
openings/voids 720 in FIG. 7, and correspondingly to in-
sole magnets 620. As shown in cross section in FIG. 6,
the sock liner 607 is placed on top of the cushion layer
623, enclosing the insole magnets 620 as discussed
above. In alternate embodiments, the sock liner/cover
607 may be integral to the cushion layer 623, or may be
otherwise omitted.
[0069] FIGS. 9A and 9B illustrate plan views (from top)
of partially assembled insoles 600 in plan view respec-
tively indicating two shapes of gel injection (901, 902)
under pliable covers. A gel/foam is injected between a
pliable top cover and a harder cover (e.g. cellulose) on
the underside area proximate the insole 600 (see, e.g.,
FIG. 10) forming a void to hold the gel. A smooth and
even surface is created on the top surface (proximate
location of the wearer’s foot) and the foam and gel ma-
terial bonds with the insole 600 material (e.g. cellulose)
and bottom cover to prevent shifting during insertion/re-
traction of the foot into the shoe 601 and during normal
use. The injection points 903 in the underside are indi-
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cated by dotted lines in FIGS. 9A, 9B. In various embod-
iments, Different Shore A hardnesses for injection mate-
rial in the region under the ball of the foot, toe, metatarsal
heads, etc. A shank 608 is indicated for reference in plan
view. In various embodiments, the shank 608 can com-
prise different widths, which creates an additional inven-
tive feature as discussed in regards to FIG. 10. Open-
ings/voids 720 for the insole magnets 620 are also shown
with an exemplary placement pattern.
[0070] FIG. 10 shows another aspect of an insole of
the present invention, depicting a plan view of an under-
side of the insole 600, indicating a cover (e.g. cellulose)
and injection points 903 through the insole cover. A slight-
ly larger cover forms a ledge that the gel/foam adheres
to the insole. Further, FIG. 10 depicts a wider shank 608
than those shown in regards to FIGS. 9A and 9B. Open-
ings/voids 720 for the insole magnets 620 are also shown
with an exemplary placement pattern.
[0071] FIG. 11 illustrates a top plan view of covered
insert 652 on the insole (with sock liner/cover 607 in-
stalled) as the insert 652 would be placed in a shoe. Dot-
ted lines indicate the top view of the insert magnets 621
(or alternative mounting hardware) in an exemplary
placement. Although shown as roughly cylindrical in
shape with a circular outline, the magnets 621 or mount-
ing hardware could be any desired shapes (in horizontal
section): circle, triangle, square, oval, rectangular, etc.
The attachment arrangement of the hardware or magnets
can be any shape or pattern as desired to maintain at-
tachment of the insert 652 within the shoe. While two
attachment areas for magnets 621 are shown, in an ad-
ditional embodiment, the insert 652 and insole 600 reg-
istrations could be achieved through use of small mag-
nets placed in the outline or perimeter of the insert 652
or a completely arbitrary pattern.
[0072] The insert 652 is made of a firm, but flexible,
polymer or other cushioning material in approximately
Shore A 40-50. The softness can also depend on whether
a foam layer of other padding is added is added to the
top of the insert. In various embodiments, all surfaces
are curved to fit the arch of the foot and the shoe.
[0073] FIGS. 12A and 12B respectively show inserts
652 from a bottom and top plan view. Further, FIGS. 12A
and 12B respectively depict left insert top and bottom
views with cylindrical openings for magnet insertion.
[0074] FIG. 12C illustrates a cross section of a left shoe
601 from the rear to show the placement of the insert 652
in a shoe.
[0075] In various embodiments, some methods of
manufacture include, but are not limited to, poured mold-
ing, 3D printing, light curing polymers, injection molding
methods and other techniques, depending on materials
used. Some of these techniques require a cylindrical
opening on the top (area closest to the sole of the foot)
to insert the magnets. The opening is later over molded
or filled in some way to not be felt under the foot.
[0076] In FIGS. 12D-E, different isometric views of in-
serts 652 are presented, along with cross sections of

various shapes of inserts with magnets or metal discs in
the inserts in FIGS.12F-12J. Other embodiments, dis-
cussed later, illustrate alternate methods of attachment.
In FIGS. 12D and 12E, the bottom, or underside of the
insert 652 which is disposed in the sock liner and lining
of the shoe, is indicated by dotted shading. The cross
sections of the inserts 652 shown in FIGS 12F-12-J have
diagonal lines. The cross section shows some examples
of different arch heights and configurations, but inserts
of the present disclosure are not limited to these shapes
and heights. The shapes illustrate embodiments that ad-
dress an element of foot physiology and geometry of the
shoe, that is, a person’s arch becomes higher and shorter
in length as the heel height increases. Further, the exact
arch height might change slightly because of a shoe
brand’s last configurations.
[0077] Further, FIG. 12D illustrates a lateral side view
of the insert; due to the thinness of the insert at the lateral
edges, the insert magnets protrude below the insert to
have enough of the soft material above it to not be felt
under the foot. The shape of the insert has concave and
convex planes which conform to both the inside of the
shoe and the arch of the foot. FIG. 12E illustrates a medial
side view of the insert.
[0078] FIGS. 13A and 13B respectively show top plan
views of pairs of inserts of different lengths and shapes
with circular hardware with cylindrical openings indicat-
ed. Further, FIGS. 13C and 13D show respective left and
right inserts, and how the inserts 652 can be changed in
several ways: magnets moved, metatarsal support re-
duced, insert widened. Inserts can be shortened at the
bottom magnet, a cut out for the big toe joint (ballerina
pad), lengthened to include a metatarsal pad, etc., de-
pending on the type of shoe. For comparison, the dotted
lines in FIGS. 13C and 13D indicate the shape of the
other inserts in comparison.
[0079] FIGS. 14A-14H illustrate variations to attach or
insert magnets 621 in inserts 652.
[0080] FIG. 14A illustrates a similar cross-section to
that shown in FIG. 6. The insert 652 is shown with a cover
626 and the medial underside is showing. FIGS 14B-14G
are shown without a cover and in a cross section to sim-
plify the drawings except for 14H. The inserts 652 can
be made with a poured mold, 3D printing, injection mold-
ing, light cured polymer, or other methods.
[0081] FIG. 14B shows cylindrical openings 720K (that
could be any shape depending on the magnet or hard-
ware shape) on the top of insert 652 to insert magnet 621
in the mold or part. The cylindrical opening is closed by
over-molding, injection molding, a 3 D printed plug or
other means. In the case of injection molding, a pin in
the injection mold can hold the magnet or disc in the best
position or distance from the underside to adhere to the
magnet at the bottom of the shoe. The insert material
covers the underside of the magnet. The mold may be
constructed in any number of ways that may use a dif-
ferent method other that an opening at the top of the
insert. In another embodiment shown in FIG. 14B1, an-
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other way to enclose and secure the magnet is by molding
another piece to be fused to the top of the bottom insert
piece, with cylindrical protuberances filling the holes in
the bottom piece with the magnet or disc enclosed be-
tween the pieces in the cylinder. This top piece could be
a lower Shore A value for additional softness against the
foot.
[0082] FIG 14C shows that in some variations, a metal
disc or washer can be inserted as illustrated in the arch
support insert instead of a magnet. The inverse could be
made also: magnet in the arch support and metallic disc
in the insert.
[0083] FIG 14D shows cylindrical openings 720K
formed in an in injection mold with fabric or other thin
materials placed in the bottom of mold under the magnets
to reinforce the magnet area in the bottom of the insert.
(Fabric or other thin materials can also be placed over
the magnets in the molds with insert material flowing un-
derneath the magnets.) A molded piece, vacuum formed
to the magnets, or thermoplastic material with protuber-
ances to hold the magnets, could be inserted in the mold,
as well.
[0084] To add traction, reinforcement or decoration,
fabric, thin polymers or other materials can be adhered
after the part is released from the mold. Molds and mold-
ing process are numerous, and many variations can yield
similar results.
[0085] FIG 14E illustrates an insert 652 made with in-
dentations on the underside to seat the magnets. The
magnet and bottom cover could be added in the mold or
adhered after the part is released from the mold. The
bottom cover can be a pliable, bondable material: fabric,
a molded part, vacuum formed or embossed with inden-
tations to hold the magnet.
[0086] FIG14F illustrates the insert 652 with a smooth
bottom, with a deeper indentation in the bottom cover to
hold the magnets. In a custom, molded 3D printed insert,
the formed bottom cover with the magnet could be at-
tached to the arch support to fully customize a shoe with
the magnets manufactured or added to the insole. The
formed part can be the base to attach a self-mixing sili-
cone or other two part epoxy pouch to be mixed by the
wearer, attached to magnets the shoe and worn to cure
the shape of the arch while walking or standing.
[0087] FIG 14G illustrates a magnetic sheet 1400, or
magnetic particles or metallic mesh that can be applied
to the bottom of the insert 652 at points corresponding
and registering to the magnet pattern or magnet sheet in
the shoes.
[0088] FIG 14H shows a top and bottom cover 1405
that can be sewn, glued, heat sealed or attached together
by some means with an opening at one end to form a
pouch in which to insert the arch support. The arch sup-
port can be molded, as in variations above, or made of
padding, resilient fibers, gel, foam or some other mate-
rials in combination to approximate the support of the
other materials previously named for the insert. The end
would need to be closed by the above means of making

the pouch, or glue, hook and loop, snap or overlapping
pieces to keep the to the bottom piece by glue or poking
a hold in the material small enough to keep hardware
from pulling through or a pocket made between two thin
bottom layers of material.
[0089] FIGS. 14 I-L illustrate additional cross-sectional
views of embodiments of the present disclosure, each
view employing attachment mechanisms similar to those
shown in FIG 14A, but with distinct differences. Insert
magnets 621, 621D may be of different relative heights
(621D is shown as having a lower relative height dimen-
sion than 621), and such changes in magnet sizes in the
insert 652 may be beneficial for a variety of reasons. For
example, the magnet 621D, being located proximally or
closer to the heel, may be easier to "feel" when foot pres-
sure is applied to the insert 652, thus a thinner vertical
dimension may be helpful to minimize discomfort. Fur-
ther, the magnet 621 which is disposed closer to the dis-
tal, or toe section of the shoe, may be of larger dimension
to generate additional magnetic force to better oppose
sheer forces applied by walking/running that may attempt
to displace the insert 652. Any combination of magnet
sizes may be used for any desired approach, and in one
embodiment, magnet 621D may be 1,59 mm 1/16 inch)
in height, while magnet 621 is 3.175 mm ( 1/8 inch) in
height.
[0090] Also of note in regards to FIGS. 14 I-L are var-
iations on a shape of the bottom surface 1450 of the
inserts 652. In FIGS 14 I-K, the bottom surfaces 1450
are generally concave in shape, which, in some embod-
iments, provides a way to allow the insert 652, once in-
stalled, to lay flatter, as the compression forces applied
by the magnets 621, 620, 621D (as well as the pressure
of the wearer’s foot) may cause the areas 652J, 652K to
experience increased contact force over a central region
652L, thus helping to ensure the edges 652k, 652J of the
insert 652 more closely approximate the surface of the
insole/midsole of the shoe (put another way, they lay "flat-
ter" once the concave curve is compressed).
[0091] Further, additional aspects may include the fol-
lowing: Figure 14 I may comprise cotton, wool, other fiber
with foam, or other cushioning material on top; Figure 14
J may comprise a smooth finish on a bottom surface prox-
imate 652 L to assist with easier sliding of the insert 652
over the insole/midsole of the shoe to assist with con-
formance to the shoe’s insole/midsole surface; FIG. 14
K may also depict an indented bottom, and optionally
includes a vacuum-formed cover; and FIG. 14 L includes
a curved bottom surface that more closely approximates
a fitted contour of the insole/midsole of the shoe in which
it is installed.
[0092] FIG. 14 M illustrates an embodiment of an insert
of the present disclosure that accommodates ultra-high
heels. The cross sectional view 1452A illustrates that the
insert 1452 accommodates an ultra-high heel (for exam-
ple 110mm to 120mm), where a hinge element 1458 in
the front of the insert 1452 may assist with allowing the
insert 1452 to lay flat and better conform to the insole of
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the ultra-high heel shoe. The cross section of the hinge
element 1458 is enlarged in inset 1460. Also shown is a
plan view 1452A of the insert with the hinge element 1458
bisecting a front area of the insert 1452.
[0093] FIGS. 15A-D show illustrations of possible mod-
ifications and/or adaptations of the insole and insert in
the disclosure. The protuberances are much longer and
the corresponding hole in insole is deeper than in the
previous illustrations. These protuberances could be any
shape. It is likely that the sock liner would need to be cut
to accommodate the protuberance. The deeper hole and
longer protuberance reduce the effect of the forward
movement of the insert from the forward movement of
the foot in the shoe.
[0094] FIG 15A shows that a thicker stronger magnet
could be attached or molded into the longer protuberanc-
es and the insole could be made to expose enough of
the embedded metal shank to magnetically adhere the
insert to the shoe. Different shapes of the protuberances
like circles, squares, rectangles, cones, stars, etc. to tell
the user how to put the insert in the shoe Different shapes
of the shank can be used to get more contact with the
magnets in the insert, like a y-shape or r-shaped (or re-
verse for right shoe) shank.
[0095] FIG 15B illustrates hook and loop discs, glue,
thin magnet, magnet and disc, a raised area in the hole
with corresponding depression in the protrusion in the
insert (or the opposite) or registration of irregular shapes
for more contact between the insole and the insert. FIG
15C shows embodiments where the protuberances could
be angled toward the toes (or conversely toward the heel)
and use any of the attachment methods described above.
Further, FIG 15D shows that the magnets could sit above
the footbed and sock liner and connect into a void the
insert, straight or at an angle, by all the attachment means
previously described, such as magnet to disc, magnet to
magnet, hook and loop, glue, different shapes like a like
circles, squares, rectangles, cones, stars, etc., discussed
in more detail in regards to FIG. 23.
[0096] FIGS 16A-16C show where alternative hard-
ware embodiments may also be used to attach the in-
serts. Clips 1410 can be molded into the insert or at-
tached to a bottom cover. The clip 1410 toward the toes
of the insert could be inserted into the slot. The insert is
pliable and can bend, the heel end could be squeezed
toward the inserted clip and the second clip inserted in
the slot. The opposite arrangement of the clips facing
inward or facing the same direction can be used.
[0097] FIG17A: In an additional embodiment, a sliding
keyhole shaped hardware could be used in the same
manner.
[0098] In FIG 17B, magnets can be used to conduct
electricity to massage, heat or cool the shoe or generate
other data useful to the wearer.
[0099] In FIG 17C ball and socket hardware with a gen-
tle spring in the socket.
[0100] FIGS 16A-C show a slot in the cover and insole
600 receives a tab 1410 in the insert.

[0101] FIGS 18A-C illustrate that the polarity of the
magnets (620, 621) can help the user insert the arch
supports/inserts 652L, 652R in the correct orientation.
[0102] FIG. 18A shows a South North polarity inver-
sion, FIG. 18B shows a North South orientation, and FIG.
18C illustrates a polarity arrangement where only the left
shoe insert can go into the left shoe and the right into the
right, thus ensuring correct alignment.
[0103] FIG 19 shows an alternate polarity arrangement
of inserts 652L, 652R, as viewed from a plan view of the
respective left and right insoles 600L, 600R, preventing
inserts from being oriented incorrectly or even inserted
into the wrong (left for right, right for left) shoe for the
insert.
[0104] FIG 20 shows plan views of inserts 2024A-D,
for use in a sandal or other shoes with a pocket in the
sock liner, the medial portion of the arch support insert
can be removed and the edge can conform to the inner
edge of the insole. A variety of widths is possible, as
illustrated, to accommodate different width and sizes of
feet. The cross sections 2024 E-H show that various
height options may be used based on the desired shoe
pattern and arch height. Also, insole magnets 621 may
be moved to any desired location, for example closer to
one another or spaced farther apart.
[0105] In various embodiments, not illustrated, a pair
(left, right) of inserts has a bottom magnet moved up and
top and/or bottom trimmed to fit in a lower volume dress
shoe. The topline is trimmed (for a lower cut shoe) and
the opposite side has a little material added for a wide
version to fit in a wide shoe. The shape of the perimeter
might be squared off a little more or less, depending on
how it fits into the shoe. For example, an insert for a
sneaker might have the metatarsal area elongated be-
cause the volume of the shoe is larger
[0106] FIGS 21A-21B illustrate alternate embodi-
ments, where the modified arch support could be used
in a shoe or sandal, can sit on top of the sock liner, but
a more aesthetic approach is to hide it in a pocket or
pouch, hidden under the foot.
[0107] In a sandal, D’orsay style of shoe , a sling back,
mule or any style that exposes the lateral arch of the foot,
a pocket opening of the present disclosure is disposed
at the heel area of the sock liner, concealing the arch
support, and is very useful and aesthetically pleasing.
The opening of the pocket in the insole could be a simple
slit, flap or separate piece, relying on the elasticity of the
stretch leather, mesh, thin polymers or fabric sock cov-
ering to keep the pocket partially closed. The foot hides
the opening of the pocket or pouch.
[0108] In one embodiment, an attachment method is
provided by magnets in the insole and magnets or metal
discs in the arch support insert to pull it in to the pocket
and firmly attach the insert to the insole inside the pocket.
The insole covering can be modified to form a pocket to
hide the insert to make the insert appear to not be a sep-
arate piece, but part of the shoe, because the profile is
hidden by the sock liner on the side of the shoe. An edge
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of the opening may have elastic stitched along the open-
ing edge to keep the pocket shut or a small snap with
recessed parts into the insole or recessed piece of hook
and loop. The pouch could also a pocket stitched on top
of the insole like a patch pocket in a garment.
[0109] The arch support insert is inserted under the
sock liner through the opening in the heel area and
pushed toward the toe under the sock liner covering. (It
could enter through the toe in an open toed shoe, but it
is easier and more functional through the heel.
[0110] FIG 22A shows an alternative embodiment of a
sandal-type insole 600 that is depicted in plan view 22A1
and various versions in side views 22A2-22A5. The side
views 22A2-22A5 respectively depict alternate embodi-
ments with varying thickness of the insert 652, wrapped
in pouch material 2210. Further Fig. 22A illustrates a re-
vised insert magnet placement and method of manufac-
ture from Fig. 22. The insole 600 includes a pouch 2210
(that may comprise, for instance, elasticized leather, syn-
thetic leather, fabric or other elastic/stretchable material)
with an opening area 2220 that may further comprise a
closing mechanism 2225 such as an adhesive or Velcro
closure between the top surface of the pouch cover 2210
and the insole 600 (optionally, closing mechanism may
comprise stitched elastic). The adhesive may be covered
by a removable peel strip so that the user may perma-
nently close the pouch 2210 once the insert 652 is in
place by removing the peel strip that is deployed above
the adhesive and pushing down on the closing mecha-
nism 2225 to seal. The insert 652, shown in dotted lines
in plan view 22A1 includes voids where insert magnets
621 are inserted, and glued in place within the insert 652
in a preferred method of manufacture. In one embodi-
ment, these voids are covered by the elastic leather, so
that they may be secured by strong adhesive tape over
the top of them to keep them from getting dislodged by
the insert. An optional cover may be placed over the insert
magnets on an outside surface of the insert 652. Further,
insole magnets are secured, for example, to the insole
600 within voids created in the patterned material 622,
and further may protrude through a sock liner 607, or
optionally may be covered by the sock liner 607 after
installation through the patterned material 622.
[0111] FIG. 22B illustrates an alternative embodiment
of a sandal-type insole 600 depicted in plan view 22B1
and various versions in side views 22B2-22B5. Features
are similar to those depicted in accordance with FIG. 22B,
but a cushioning layer 623 has been disposed between
the sock liner 607 and the insole 600. As shown, voids
in the cushioning layer 623 are suitably formed to accom-
modate magnets 620, 621.
[0112] FIG. 22 illustrates an alternative embodiment
of a sandal-type insole 600 depicted in plan view 22C1
and various versions in side views 22C2-22C4 depicting
a plurality of heights of arch supports illustrated as in-
serted under the cover of the pouch 2210. The embodi-
ments shown in FIG. 22 presents similar features to the
embodiments of the present disclosure illustrated in

FIGS. 22A and 22B, described above. In the illustrated
embodiment of FIG. 22, magnets 621 are disposed within
protuberances 621A, which matably engage with voids
721 in the cushioning layer 623, allowing magnets 620
to magnetically couple to magnets 620 that are attached
within the voids 721, thus securing the insert 652 within
the pocket 2210. In various embodiments, a space in the
pocket for the insert could be further confined by gluing
the area not holding the insert or using a flat stud pattern
on the periphery of insert to keep it from moving around
under the covering without an attachment means. Fur-
ther, a plain insert without hardware could be used in the
illustrated embodiments. Further, a top and side edge of
the insole may be glued to the lining where there is no
insert, but decorative fastenings or studs could further
confine the arch support opening.
[0113] FIG. 23 shows three embodiments 2300, 2301,
and 2302 of the present disclosure where protuberances
2300A, 2301A, 2302A are respectively disposed on un-
dersides of inserts 2352A, 2352B, 2352C, and such pro-
tuberances respectively mate up with openings 2300B,
2301B, 2301B to provide a mechanical interface to se-
cure the inserts 2352A, 2352B, 2352C within the shoe.
In various embodiments, the inserts could have protu-
berances such as molded ridges or bumps or any other
shape in a pattern which helps it register and fit to the
insole and hold it in place under the cover. Three sug-
gested patterns are illustrated on three inserts and in-
soles, and it is understood that multiple and alternative
layouts may be used depending on the desired mounting
configuration. In various embodiments, the arch support
/ insert could also be a simple arch support wedge shape.
[0114] FIGS 24 illustrates embodiments of the present
invention with different magnet placement configurations
for the insole shown from the plan view 2400 (showing
sock cover 607 on top). The various embodiments of the
present invention can be used in any shoe, athletic shoe
or soft constructed shoe. It can be used with a molded
footbed and molded midsole and outsole built into the
shoe or purchased separately with the insert to be added
in the aftermarket. In view 2401, a patterned materi-
al/midsole 622 forms a base for a cushioning layer 623
covered by a sock liner 607. Insole magnets 620 are
placed in voids in the foam layer 623, and as such, the
sock layer 607 remains relatively planar as the magnets
620 are enclosed within the cushioning layer 623. In view
2402, a single patterned material layer 622 encases the
insole magnets 620 and retains them within the patterned
material layer, thus preventing them from moving. Also,
in yet another alternate embodiment shown in view 2403,
a cushioning layer 623 is disposed on top of the patterned
layer 22, with voids created through both the cushioning
layer 623 and part of the patterned material 622 to ac-
commodate insole magnets 620. Further, a thin, thermo-
plastic, full length insole can be cut to size of the interior
of the shoe and heated with a heat source, like a heat
gun, to conform to the inside of any shoe. The magnets
can be glued to various surfaces or encased in cushion-
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ing material. Any of the variations, their inverses, and
length of protuberances in previous examples in draw-
ings 9-12 can be used in this example as well. The insole
may be a full length insole or a partial length insole such
as a ª length insole. Also, regarding the partial length
insoles, the form factor may be used on its own for par-
ticular brands or shoes, depending on the geometry and
layout of the shoe. The various examples provided are
shown as flat materials to simplify the drawings, but the
components can be shaped to the insert, foot or shoe.
[0115] In additional embodiments, a soft, molded foot-
bed with magnet holes cut out as a pattern to glue to
another footbed or foam layer on top, then covered with
a sock liner to conceal the magnets. The magnets may
be placed within a molded footbed or two thin layers of
material. Further, molded or vacuum formed thermoplas-
tics or polymers may be used to hold the magnets with
foam or footbed on top. Likewise, in another embodiment,
thermoplastic is used as a sheet conforming to magnets
underneath the plastic and foam or footbed on top.
[0116] FIG. 24B depicts a ª thin insole 600W (for ex-
ample, less that 1mm thick) made from a sheet of material
that can be molded to fit the interior curve of the shoe.
Materials that can be heated with a hair dryer can form
a skin over the magnets and interior of the shoe. If mag-
nets are placed in the shoe to accept a magnetized arch
support, material will conform to the shape of the magnets
(or other hardware). When cooled, the sheet of material
becomes firm and smooth, sometimes has an adhesive
properties embedded in the material.
[0117] If it is not adhered, the firm insole will not slide
into the toe of the shoe because it is customized for the
shoe and the insole at the widest part of the shoe (at the
ball girth) may be unable to move into the narrowing toe.
An arch support insert or other cushioning, could also be
glued to the top of the insole, with or without magnets or
raised pegs. A sock liner and cushioning can be added.
[0118] FIG. 24C depicts a small, thin cover for magnets
or pegs, attached directly to the shoe under a sized sock
liner 607 (or other cushioning material). Holes in the size
and shape of the magnets are cut in the cover to expose
and space the magnets properly, to later attach a mag-
netized insert. The magnet cover 78 for the magnets, in
some embodiments, will be a thin vacuum-formed or
molded piece of plastic, fiber or composite paper or other
durable material that does not dampen the effect of the
magnet. A hole in the plastic magnet cover can be open
to increase the effectiveness of the magnet. The cross-
section 2404 at right shows a sock cover 80 (also shown
on the magnet cover 78), which in turn includes magnets
620 that may be glued or otherwise secured within cav-
ities in the magnet cover 78.
[0119] FIGS. 25, 25A, 26, and 26A illustrate various
embodiments where magnets or hardware can be mold-
ed or glued into molded footbeds 2505, 2506 or outsole
2510, 2511 of illustrated shoe bottoms 2591, 2592 or any
variety of moldable material or in combination with the
traditional cellulose and shank insert.

[0120] Magnets 620, 621 can also be placed in a
poured mold or injection mold to be enclosed in a midsole
2535 or outsole 2510, 2511 or glued. The midsole 2535
may comprise patterned material but also shock absorb-
ing material in a sneaker with a full footbed. In a fashion
shoe, midsole 2435 may typically be made from card-
board. Midsole 2535 may also comprise a higher density
foam. Midsole 2535 may also provide a function, among
other things, to precisely locate the magnet and form a
brake for the magnets against the shear forces of the foot
during insertion/removal and walking/running.
[0121] In the illustrations, a raised cup 621A is formed
to hold glued in magnets 2521 in protuberances 621A
for the respective arch supports 652B, heel cup 652C or
a variety of orthotics or footbeds 652A is shown (see also
FIG. 14A and accompanying text, above). To reduce the
weight of the shoe, the molded midsole 2535 or outsole
2510, 2511 can have other similar voids, but still support
the foot. In one embodiment, the protuberances 621A
mechanically mate with voids 721 formed in the outsole
2591, so that magnets 620, 621 may attractively attach
the orthotic/foodbed to the outsole 2511.
[0122] Any shape of disc magnets 620, 621 can be
used. A flat platform is shown for simplicity, but curved
or other shapes of the platform can be used to attach the
magnet, depending on the aesthetics of the designer.
[0123] A midsole 2535 with voids 720 to expose the
magnets 621, fits over the magnets in midsole/outsole
to attach to magnets in an arch support, heel cup, full
length, ª length orthotic or a variety of purchased or cus-
tom-made orthotics. A cover (not shown) on the top of
the footbed 2535 conceals and secures the magnets in
the footbeds 2505, 2506 or outsole 2510, 2511. Any com-
bination or placement of magnets can be used to attach
the footbed or orthotic with registering magnets or hard-
ware to secure it to the midsole or outsole of shoe. The
arch supports and a heel cup described throughout the
drawings and written description can be attached on top
of a sock liner as described above.
[0124] Various other embodiments of FIG 25 are pos-
sible. For example, if magnet cups are disposed at the
footbed line, magnets could secure the footbed to the
midsole, enabling footbeds to be interchanged or re-
placed. The hardware and attachment methods in the
various illustrated embodiments also be adapted to the
molded footbed, midsole and outsole. Further, a molded
midsole or outsole with raised cups may assist with to
holding the magnet flush with the cup edge of the cup.
The footbed fits over the top with the cover thin enough
for the magnets in the inserts to adhere. If magnets and
cups are inversely depressed below the footbed line, a
consumer could attach supplied magnets to a purchased
orthotic, arch support or heel cup to adhere to the mag-
nets inside of the shoe.
[0125] FIG. 25A shows an alternative embodiment of
FIG. 25, where metallic or magnetically-attractive discs
625 are disposed in either an orthotic/footbed 652A,
652B, 652C, or 2505, or 2506. If insole magnets 620 are
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selected to impart sufficient magnetic force, rather than
using a second insert magnet 21, a metallic disc 625 or
other magnetically attractive substance may be used to
cause the footbeds/orthotics 652A, 652B, 652C, or 2505,
or 2506 to be retained approximate the outsole 2510,
2511.
[0126] FIGS 26 and 26A show alternate embodiments
where insole magnets 620 are inserted into a voids within
the outsole, or stacked and maintained alignment by a
patterned section.
[0127] FIG. 27 shows a variety of layouts of alternate
embodiments of the present disclosure.
[0128] A pattern of small recessed magnets in the heel
portion of the shoe, covered by the sock liner, in the same
manner as the arch support, to attach a molded heel cup,
pad or heel cup for heel sizing. The heel cup will be made
of the same of similar material as the arch support, but
softer materials may be used like gel. It will have magnets
in protuberances to attach to the magnets in the heel of
the shoe. A person with a narrow heel could benefit for
this appliance to reduce the volume of the heel area.
Others can use a different flat cushioning pad. Any ar-
rangement of the magnets can be used, except the area
where the heel is attached with nails and screws must
be avoided.
[0129] FIG. 28 depicts alternate heel appliance attach-
ment methods with a deeper protrusion on the bottom
including a pocket for the flat heel pad. In an alternative
embodiment, using a stretchy sock liner as a pocket, the
lateral edge is glued to the insole or footbed leaving a
space for the arch support (or even a heel pad) to be
inserted. The inserts could be used as an alternative to
the attachment methods described previously, or be
glued or attached by hook and loop. To close the pocket,
hoop and loop or other flat hardware can be used to attach
the lining to the inside of the shoe.
[0130] FIG. 29 shows a top view of a shoe including
an insert of the present disclosure with a pocket.
[0131] FIG. 30 shows an alternative embodiment of
the present disclosure including a method of conceal-
ment in a sachetto (sack or bag construction where the
sock liner has hidden seams under the insole). The mid-
section shows an extra piece of stretch lining material
that covers the arch support. There could be the magnet
system of attachment or most of the other methods pre-
viously described in the insole. The length of the opening
depends on the space needed for the arch support to slip
under the cover. A light fastening of Velcro, adhesive or
other fastening is indicated to attach the opening of the
slit or pocket to the footbed if necessary. The sock liner
could be one piece with a slit to insert the magnets. The
midsection material concealing the magnets could be ad-
hered to the insole and hidden within the sachetto con-
struction.
[0132] FIG. 32 illustrates another flap iteration for a
sachetto construction, but open near the arch to insert
and conceal the arch support, with a flat snap or Velcro
dot to close the opening. With a one piece sock liner open

at the arch area, the arch support can simply be slipped
in without a cut and fastener in the midsection area if the
lining has enough stretch to lay flat over the lower height
arch support.
[0133] Figure 33 illustrates one embodiment of the
present disclosure showing a retrofit kit implementation.
As mentioned in the background, many shoe customers
complain about conventional arch supports (or other
cushioning) in that they are inherently difficult to place
properly in the customer’s shoe. In this embodiment, a
temporary/disposable insole 77 (shown from plan view
3302) provides alignment for the insert components 78,
620 to be temporarily placed in the shoe with temporary
adhesion (affixed to a backside surface of the insole 77),
allowing the consumer to try the support for comfort be-
fore adhering the parts 78, 620 to the shoe. The tempo-
rary insole 77 also provides a pattern 81 to mark where
the insert components 78, 620 should be attached to the
shoe; and the temporary insole 77 further comprises
voids 720 allowing raised magnet cavities / protuberanc-
es 79 to pass through the temporary insole thus ensuring
proper alignment. The pattern 81 approximates an out-
side shape of the magnet cover 78, so that when a user
places marks inside the shoe after the insole 77 and mag-
net cover 78 are placed, the user may correctly align the
magnet cover 78 after removal of the temporary insole 77.
[0134] The cross-section shown at 3301 illustrates
how the magnet cover 78 fits into the temporary insole
77 and how both parts 77, 78 will be assembled for place-
ment into a shoe. A cross-sectional view of the magnet
cover 78 with insole magnets 620 shown in the magnet
cavities 79 is also depicted at view 3305, and a plan view
of the magnet cover 78 is shown at 3306. The cross-
section 3304 at right shows a sock cover 80 (also shown
in plan view at 3303) on the magnet cover 78 attached
to an inside surface the shoe, such as the insole 600.
[0135] In various embodiments, the retrofit kit includes
three parts, and may be packaged with the components
77, 78, 80, layered with sock liner 80 on top, temporary
insole 77 and magnet cover 78 underneath with the mag-
net cavities 79 exposed through voids 720 in the sock
liner 80 and insole 77.
[0136] The vacuum formed or molded magnet cover
78 may be formed from plastic, fiber, or any other rigid
or semi-rigid substance, and is placed under the dispos-
able insole 77. The raised magnet cavities 79 covering
the insole magnets 620 fit through the voids 720 in the
disposable insole 77. The peripheral and central flanges
of the magnet cover 78 may include a strong peel-off
permanent adhesive (or thermal melt glue) to attach to
the insole/midsole 600 of a shoe in the arch area. In var-
ious embodiments, cuts may be included in the edges of
the peripheral flanges 82 of the magnet cover 78 to fa-
cilitate smooth adhesion on a curved surface. The kit will
have magnets 620 already glued into the magnet cover
78.
[0137] A full length or 3/4 insole 77 made of a thin,
pliable material, (plastic, fabric, fiber, paper, etc.) that is
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graded for size, may be placed in the shoe (on top of the
magnet cover). In one embodiment, it has peel-off double
sided tape on the underside to easily re-position the parts
to the sock liner 80 in the shoe.
[0138] Sock liner 80 (also called a "midsole cover"),
also with and adhesive back, is shown with voids 720 cut
out to allow magnet cavities 79 to penetrate there
through, and fits over the magnet cover 78. (In one em-
bodiment, the sock liner 80 could also be a solid cover
with no holes cut out.) The sock liner 80 is added after
the magnet cover part is firmly attached to the shoe.
[0139] To attach the aforementioned components to
the shoe, the insole 77 is placed in the shoe with the
magnet cover 78 underneath next to the sock liner 80
with double sided tape. The magnet cavities 79 in the
magnet cover 78 are exposed through circular void cuts
720 in the insole 77. A desired height of the magnetic
arch supports / inserts 652 can be attached to make sure
the system is comfortable before the components are
attached permanently to the shoe.
[0140] Once a preferred position of the magnet cover
78 is determined, small holes in the shape of the perim-
eter of the magnet holder (shown at outline 81) that were
previously cut in the temporary insole 77 are used to trace
with a pencil or marker a desirable position the magnet
cover 78 on the sock liner. Holes in the insole in the shape
of the sock liner perimeter could also be added if it is
deemed necessary to properly align the sock liner over
the magnet cover 78. The user then peels off a paper
backing from a rear surface of the magnet cover, expos-
ing the permanent adhesive. The magnet is attached to
the shoe, using the position the user marked within the
shoe as a guide. Then an arch support / insert 652, pre-
viously described, for example in regards to Fig. 6, may
be attached to the exposed magnet cavities 79 on top of
the sock liner, and magnets 621 disposed within the insert
652 attract magnetically to the insole magnets 620, thus
securing the insert 652 into position within the shoe. Fur-
ther, as placement of the arch support / insert 652 and
other cushioning, like a metatarsal pad, is difficult for the
consumer, the described marking technique that uses a
temporary insole as a sized pattern can be used for ad-
hering an arch support insert or other cushioning with
adhesive backing, Velcro, or other means.
[0141] In various embodiments, the top cover, or sock
liner 80, is made from leather, fabric or other material
with peel-off adhesive backing. The sock liner 80 is at-
tached on top of the magnet cover 78 to the inside of the
shoe after the magnet cover 78 is permanently attached.
In one aspect, the sock liner 80 may add another layer
of adhesive in the shoe to help further retain the magnet
cover 78 and help prevent the adhesive on the magnet
cover from failing from shear forces.
[0142] The shape and size of the sock liner 80 can just
cover the midsole/insole 600 as in the drawing, or can
be any desired length. The sock liner 80 may have ad-
ditional backing (plastic, fiber, paper, or any other rigid
or flexible backing) with peel-off adhesive to attach to

inside of the shoe if the reinforcement facilitates cutting,
durability, and adhesion. The temporary insole 77 itself
could be scored in the shape of the sock liner/cover 80
to be used as reinforcement. Further, in one embodiment,
a layer of foam cushioning (not shown) with voids similar
to those shown at 720 may be added on top of the magnet
cover, and a cut away may also be added under a full
length or 3/4 length cover, as in other iterations described
above.
[0143] The particular implementations shown and de-
scribed above are illustrative of the invention and its best
mode and are not intended to otherwise limit the scope
of the present invention as defined in the appended
claims. Indeed, for the sake of brevity, conventional data
storage, data transmission, and other functional aspects
of the systems may not be described in detail. Methods
illustrated in the various figures may include more, fewer,
or other steps. Additionally, steps may be performed in
any suitable order .
[0144] Furthermore, the connecting lines shown in the
various figures are intended to represent exemplary func-
tional relationships and/or physical couplings between
the various elements. Many alternative or additional func-
tional relationships or physical connections may be
present in a practical system.
[0145] Changes and modifications may be made to the
disclosed embodiments without departing from the scope
of the present invention. These and other changes or
modifications are intended to be included within the
scope of the present invention, as expressed in the fol-
lowing claims.

Claims

1. A customizable arch support system integrated into
a shoe comprising:

at least one shoe insole (600),
at least one arch support insert (652),
wherein said arch support insert is removably
attached to said shoe insole characterized in
that it is removably attached using a plurality of
magnets (621) in the arch support insert that are
disposed to magnetically couple to a plurality of
magnets (620) in the insole.

2. A customizable arch support system integrated into
a shoe as in Claim 1, further comprising a hook and
loop fastening system.

3. A customizable arch support system integrated into
a shoe as in Claim 1, further comprising: at least one
shank, wherein said shank is encompassed within
said shoe insole.

4. A customizable arch support system integrated into
a shoe as in Claim 3, wherein said shank is com-
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prised of a rectangular metal bar.

5. A customizable arch support system integrated into
a shoe as in Claim 1, further comprising: at least one
cover, wherein said cover is placed over said arch
support insert.

6. A customizable arch support system integrated into
a shoe as in Claim 5, wherein said cover is comprised
of a sheet of leather.

7. A customizable arch support system integrated into
a shoe as in Claim 5, wherein said cover is comprised
of a sheet of synthetic fabric.

8. A customizable arch support system integrated into
a shoe as in Claim 1, further comprising: at least one
cupped portion configured to be located under a
wearer’s heel.

9. A customizable arch support system integrated into
a shoe as in Claim 8, wherein said cupped portion
is comprised of a polymer material.

10. A customizable arch support system integrated into
a shoe as in claim 8, wherein said cupped portion is
comprised of a gel material.

11. A customizable arch support system integrated into
a shoe as in Claim 1, further comprising at least one
cushioning section configured to be disposed under
a ball of a wearer’s foot.

12. The customizable arch support system integrated in-
to a shoe as in claim 11, wherein the cushioning sec-
tion is comprised of a gel material.

13. A customizable arch support system integrated into
a shoe as in claim 12, wherein the cushioning section
is comprised of a urethane foam material.

14. A customizable arch support system integrated into
a shoe as in claim 12, wherein the cushioning section
is comprised of a combination of a gel material and
a urethane foam material.

Patentansprüche

1. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, umfassend:
mindestens eine Schuheinlegesohle (600), mindes-
tens einen Fußgewölbe-Stützeinsatz (652), wobei
der Fußgewölbe-Stützeinsatz ablösbar an der
Schuheinlegesohle befestigt ist, dadurch gekenn-
zeichnet, dass er mithilfe einer Vielzahl von Mag-
neten (621) in dem Fußgewölbe-Stützeinsatz ablös-
bar befestigt ist, die dazu angeordnet sind, dass sie

sich magnetisch mit einer Vielzahl von Magneten
(620) in der Einlegesohle verbinden.

2. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 1, ferner um-
fassend ein Klettbefestigungssystem.

3. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 1, ferner um-
fassend: mindestens einen Schaft, wobei der Schaft
von der Schuheinlegesohle umgeben wird.

4. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 3, wobei der
Schaft aus einer rechteckigen Metallstange besteht.

5. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 1, ferner um-
fassend: mindestens eine Abdeckung, wobei die Ab-
deckung über dem Fußgewölbe-Stützeinsatz plat-
ziert ist.

6. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 5, wobei die
Abdeckung aus einer Lederplatte besteht.

7. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 5, wobei die
Abdeckung aus einem synthetischen Gewebe be-
steht.

8. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 1, ferner um-
fassend: mindestens einen schalenförmigen Ab-
schnitt, der dazu gestaltet ist, unter einer Ferse eines
Trägers platziert zu werden.

9. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 8, wobei der
schalenförmige Abschnitt aus einem Polymermate-
rial besteht.

10. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 8, wobei der
schalenförmige Abschnitt aus einem Gelmaterial be-
steht.

11. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 1, ferner um-
fassend mindestens einen Polsterungsabschnitt,
der dazu gestaltet ist, unter einem Fußballen eines
Fußes eines Trägers angeordnet zu werden.

12. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 11, wobei
der Polsterungsabschnitt aus einem Gelmaterial be-
steht.
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13. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 12, wobei
der Polsterungsabschnitt aus einem Urethan-
schaummaterial besteht.

14. Anpassbares Fußgewölbe-Stützsystem, das in ei-
nen Schuh integriert ist, nach Anspruch 12, wobei
der Polsterungsabschnitt aus einer Kombination aus
einem Gelmaterial und einem Urethanschaummate-
rial besteht.

Revendications

1. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure comprenant :
au moins une semelle intérieure de chaussure (600),
au moins un insert de support de voûte plantaire
(652), ledit insert de support de voûte plantaire étant
fixé de manière amovible à ladite semelle intérieure
de chaussure, caractérisé en ce qu’il est fixé de
manière amovible à l’aide d’une pluralité d’aimants
(621) dans l’insert de support de voûte plantaire qui
sont disposés afin de se coupler magnétiquement à
une pluralité d’aimants (620) dans la semelle inté-
rieure.

2. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 1, comprenant en outre un système de fixation
à boucles et crochets.

3. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 1, comprenant en outre : au moins une tige,
ladite tige étant englobée à l’intérieur de ladite se-
melle intérieure de chaussure.

4. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 3, ladite tige étant constituée d’une barre mé-
tallique rectangulaire.

5. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 1, comprenant en outre : au moins un recou-
vrement, ledit recouvrement étant placé sur ledit in-
sert de support de voûte plantaire.

6. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 5, ledit recouvrement étant constitué d’une
feuille de cuir.

7. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 5, ledit recouvrement étant constitué d’une
feuille de tissu synthétique.

8. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 1, comprenant en outre : au moins une partie
en forme de cuvette conçue pour être située sous le
talon d’un utilisateur.

9. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 8, ladite partie en forme de cuvette étant cons-
tituée d’un matériau polymère.

10. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 8, ladite partie en forme de cuvette étant cons-
tituée d’un matériau de gel.

11. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 1, comprenant en outre au moins une section
d’amortissement conçue pour être disposée sous
l’avant-pied du pied d’un utilisateur.

12. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 11, la section d’amortissement étant consti-
tuée d’un matériau de gel.

13. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 12, la section d’amortissement étant consti-
tuée d’un matériau en mousse d’uréthane.

14. Système de support de voûte plantaire personnali-
sable intégré dans une chaussure selon la revendi-
cation 12, la section d’amortissement étant consti-
tuée d’une combinaison d’un matériau de gel et d’un
matériau de mousse d’uréthane.
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