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(67)  The presentinvention relates to an insert (1) for
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moformable material (3, 9) and a variable volume ele-
ment (5) interposed between said layers of thermoform-
able material.
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Description
Technical Field

[0001] The presentinventionrelatesto an insertforthe
customization of a sport or medical item, i.e. for the ad-
aptation of said sport or medical item to the specific mor-
phology of a single user.

[0002] More particularly, the present invention relates
to an insert for the customization of a sport or medical
item which comprises at least one layer of thermoform-
able material.

[0003] More particularly, yet not exclusively, the inven-
tion relates to an insert for the customization of a sport
or medical item of the kind comprising a substantially soft
inner element, oriented towards the user’s body, and a
substantially rigid outer element. Non-limiting examples
of such sport items that may employ the insert according
to the invention include sport footwear, such as ski boots,
and protective clothing, such as protective helmets.
[0004] Non-limiting examples of medical items that
may employ the insert according to the invention include
guards, such as guards used during convalescence and
rehabilitation in case of traumas.

[0005] The presentinvention also relates to a sport or
medical item that can be customized by means of the
above-mentioned insert, as well as to a method for the
customization of a sport or medical item making use of
the above-mentioned insert.

Prior Art

[0006] It is known that, both in the sporting goods in-
dustry and in the industry of medical articles or aids, com-
fort, performance and effectiveness of these items are
closely related to the compliance of such items with the
specific morphology of the single user.

[0007] Sport footwear, in particular ski boots, can be
taken as an example. In the case of skiboots, compliance
of the footwear with the morphology of the foot of the
single user not only significantly increases the user’'s
comfort, but also improves the maneuverability of the ski,
as even minimal movements of the user’s foot are effec-
tively transmitted to the ski boot and hence to the ski.
Similarimprovements in terms of both user’'s comfort and
performances can be obtained in the case, for instance,
of roller skates or ice skates.

[0008] Still by way of example, in the case of protective
helmets for use in sports practice, such as skiing, the
compliance of the helmet to the morphology of the head
of the single user is critical to the effectiveness of the
helmet itself.

[0009] Analogous examples can be made in the med-
ical field, in particular with reference to medical aids to
be used during convalescence and rehabilitation further
to traumas, such as guards to be used in case of frac-
tures.

[0010] It is evident that the production of tailor-made
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individual items, although allowing an effective custom-
ization of sport and medical items of the above-men-
tioned type, would involve considerable manufacturing
costs and, consequently, very high and non-competitive
prices on the market.

[0011] Therefore, products and methods have been
developed in the past for customizing sport and medical
item starting from a non-customized, standard item,
therefore suitable for mass production.

[0012] More particularly, products and methods for the
customization of ski boots have been developed which
involve the use of one or more thermoformable inserts
between the soft inner shoe and the outer rigid shell of
the ski boot.

[0013] According to prior art, once the user has put on
the inner shoe of the ski boot, the thermoformable insert
is heated up above its thermoforming temperature, and
then a pressure is applied from the outside to said insert
so that it perfectly fits the morphology of the foot of the
user; finally, the insert is cooled down below its thermo-
forming temperature, so that it stiffens to the desired con-
figuration.

[0014] The method described above, although allow-
ing to adapt the shape of the inner shoe of the ski boot
to the user’s foot, requires the use of complex and cum-
bersome devices; moreover it does not allow to adapt at
the same time the shape of the inner shoe to the outer
shell of the ski boot.

[0015] According to an alternative method for the cus-
tomization of ski boots according to prior art, once the
user has put on the ski boot, a thermoformable material
is injected into the cavity defined between the inner shoe
and the outer shell of said ski boot.

[0016] This method, however, also involves some
drawbacks, one of which being that it is not possible to
exert any control over the distribution of the thermofor-
mable material during injection.

[0017] Moreover, in general, the methods of prior art
are not flexible and they do not allow to easily modify the
shape of a ski boot in case of need due to a variation in
the morphology of the user’s foot.

[0018] An object of the present invention is therefore
to overcome the drawbacks of prior art by providing an
insert which allows to customize a sport or medical item
with precision, and in a way that can be controlled and
easily modified over time in case of need.

[0019] Anotherobjectof the presentinvention is to pro-
vide a sport or medical item which can be customized
with precision, and in a way that can be controlled and
easily modified over time for meeting changes in the us-
er’s morphology.

[0020] A further object of the present invention is to
provide a method that - by using the above-mentioned
insert - allows to customize a sport or medical item with
precision, and in a way that can be controlled and easily
modified over time in case of need.

[0021] These andotherobjects are achieved by means
of the insert, the sport or medical item and the method
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as claimed in the appended claims.

Summary of the Invention

[0022] Thanks to the fact that a variable volume ele-
ment is connected, either removably or non-removably,
to the layer of thermoformable material of the insert ac-
cording to the invention, it is possible to obtain a precise
and accurate customization of the sport or medical item
to which the insert is connected by varying the volume
of said variable volume element during the thermoform-
ing of said thermoformable layer.

[0023] Depending on the intended applications, the
shape and structure of the insert according to the inven-
tion, as well as its arrangement relative to the sport or
medical item, can be chosen in each case so as to ensure
optimum customization of said item at the most critical
regions.

[0024] Advantageously, according to a preferred em-
bodiment of the invention, said variable volume element
comprises a pair of walls joined to each other along their
perimeter so as to define therebetween an airtight hous-
ing and preferably one or more contact points between
said walls are provided inside said perimeter.

[0025] More particularly, said airtight housing can in-
clude a plurality of separate and possibly independent
pockets; thanks to this arrangement, the customization
of the sport or medical item can be accurately controlled.
[0026] The insertaccording to the invention can be ad-
vantageously applied to a wide variety of sport and med-
ical items, and more particularly to sport and medical
items including a substantially soft inner element, orient-
ed towards the user’s body, and a substantially rigid outer
element.

[0027] Skiboots, skates, helmets and other protective
clothing - among sport items - as well as guards, corsets
and similar aids for rehabilitation - among medical articles
- can be mentioned by way of example.

[0028] However, the insert according to the invention
can also be applied to sport and medical items having a
different structure, and namely to sport and medical items
that do not include any rigid outer structure, such as trek-
king shoes and other footwear.

[0029] In this case a rigid outer casing may be provid-
ed, which will be temporarily associated to the sport and
medical item in a dedicated way during its process of
customization.

[0030] If the sport or medical item in question includes
arigid outer element, the insertaccording to the invention
can advantageously comprise a second layer of thermo-
formable material, the variable volume element being in-
terposed between said first and said second layer of ther-
moformable material.

[0031] Thanks to this configuration, the insert accord-
ing to the invention can be adapted with precision and
accuracy not only to the user’s morphology, but also, at
the same time, to the contour of said rigid outer element.
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Brief Description of the Drawings

[0032] Further features and advantages of the inven-
tion will become evident from the following detailed de-
scription of some preferred embodiments thereof, given
by way of non-limiting example with reference to the ac-
companying drawings in which:

- Figure 1 is a side view of an insert according to a
preferred embodiment of the present invention,
joined to the inner shoe of a ski boot;

- Figure 1A is an enlarged cross-sectional view of the
particular A-A of Figure 1;

- Figure 2 is a side view of an insert according to a
further preferred embodiment of the present inven-
tion, joined to the inner shoe of a ski boot;

- Figure 2Ais an enlarged cross-sectional view of the
particular A-A of Figure 2;

- Figure 3Ais a cross-sectional view of the inner shoe
and corresponding insert of Figure 2, inserted in the
rigid shell of a ski boot and shown in a first configu-
ration;

- Figure 3B is a cross-sectional view of the inner shoe
and corresponding insert of Figure 2 inserted in the
rigid shell of a ski boot and shown in a second con-
figuration.

Detailed Description of Preferred Embodiments of the
Invention

[0033] The preferred embodiments of the invention de-
scribed in detail below refer to the application of the in-
vention to a ski boot.

[0034] These embodiments shall not be considered in
any way as limiting the scope of the invention and the
invention may be applied to any sport or medical item in
which it is considered necessary or appropriate to cus-
tomize the shape of the item to the specific morphology
of the single user.

[0035] With reference to Figure 1, the inner shoe 100
of a ski boot is schematically illustrated. The inner shoe
100 is made of a soft material and comprises a sole 102
and an upper 104, said upper comprising a first portion
104a intended to accommodate the user’s foot and a
second portion 104b intended to accommodate the us-
er’s ankle.

[0036] The inner shoe 100 is manufactured as a non-
customized item, with standard dimensions for all the in-
ner shoes of the same size.

[0037] As shown in Figure 1, an insert 1 according to
the invention is joined to the inner shoe 100 for the cus-
tomization of said inner shoe to the user’s morphology.
[0038] Itis evident that, depending on the application,
the insert 1 may be sized and shaped so as to be located
at the zones of the user’s body which are more sensitive
and relevant in view of the specific use.

[0039] Specifically, in the illustrated example the insert
1 is sized and shaped so as to be substantially located
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at the malleolar region 104c of the upper 104 of the inner
shoe 100, on both sides of said shoe.

[0040] Said insert 1 is shown in detail in Figure 1A.
According to the invention, the insert 1 comprises at least
one layer of thermoformable material 3 and a variable
volume element 5 connected to said layer of thermofor-
mable material 3.

[0041] The variable volume element 5 can be connect-
ed to said layer of thermoformable material 3 either in a
removable, detachable way or in a non-removable, per-
manent way. More particularly, said variable volume el-
ement 5 is formed by a pair of walls 5a, 5b, made for
example of plastic material, joined to each other at least
along their outer perimeter so as to form an airtight body
5c, the inner volume of which can be varied by injecting
inside it a predetermined amount of gas - for instance,
air - or fluid - for instance, foam.

[0042] Withreference to the example illustrated in Fig-
ures 1 and 1A, the variable volume element 5 is an in-
flatable element and for this purpose the airtight body 5¢
is connected through a suitable duct 108 to a pump 106
which is able to blow air inside it.

[0043] Still with reference to the example illustrated in
Figures 1 and 1A, according to a preferred embodiment,
the airtight body 5¢ does not evenly extend over the whole
extension of the insert 1; on the contrary, one or more
points inside the outer perimeter of the walls 5a, 5b are
provided, at which points said walls are brought into con-
tact with each other so as to form corresponding contact
points 7.

[0044] The function of these contact points 7, which
are suitably positioned with respect to the inner shoe and
to the user’s foot, is to create points of rigid contact be-
tween the upper 104 of the inner shoe 100 and the out-
side, without the interposition of any elastic element, so
as to guarantee a correct transmission of the forces from
the user’s foot to the outside.

[0045] Itis evident that, in an alternative embodiment
of the invention, instead of providing separate and dis-
crete contact points between the walls 5a, 5b, it is pos-
sible to provide contact lines extending along the surface
of the insert 1 and defining distinct areas or "pockets".
[0046] Saidpockets maybeincommunication withone
another (if the contact lines are interrupted) or separate
from one another (if the contact lines are continuous). In
the latter case, it is possible to envisage to connect the
different pockets to the pump 106 either via a common
connection means or via separate connection means, so
as to blow air into different pockets in an independent
and separate way.

[0047] Turning now to Figures 2 and 2A, an alternative
embodiment of the invention is shown, the insert 1 ac-
cording to the invention being joined, also in this case,
to the inner shoe 100 of a ski boot.

[0048] Inthiscase,too,theinsert1is sized and shaped
so as to be substantially located at the malleolar region
104c of the upper 104 of the inner shoe 100, on both
sides of said inner shoe.
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[0049] Said insert 1 is shown in detail in Figure 2A.
According to this embodiment of the invention, the insert
1 comprises a first layer of thermoformable material 3, a
second layer of thermoformable material 9 and a variable
volume element 5 interposed between said first and said
second layers of thermoformable material 3, 9.

[0050] In this case, too, the variable volume element
5 can be connected to said layers of thermoformable ma-
terial 3, 9 either in a removable and detachable way or
in a non-removable and permanent way.

[0051] The variable volume element 5 substantially
has the same structure as illustrated with reference to
the previous embodiment and, more particularly, it is
formed by a pair of walls 5a, 5b, which define therebe-
tween an airtight housing 5c that can be connected to
means 106,108 for blowing inside it air or another fluid.
Moreover, also in this embodiment, the variable volume
element 5 includes one or more contact points 7 inside
the outer perimeter of the walls 5a, 5b, at which points
said walls are brought into contact with each other.
[0052] In this respect it is advantageously preferable
that the layers of thermoformable material 3, 9 perfectly
adhere to the variable volume element 5 interposed be-
tweenthem, so that atthe contact points 7 also said layers
of thermoformable material are almost brought into con-
tact with each other, being separated from each other
only by the thickness of the variable volume element 5.
[0053] The main peculiarity of this embodiment is the
presence of a second layer of thermoformable material
9 arranged at the outer side of the variable volume ele-
ment 5 and therefore directed towards the outer shell of
the ski boot.

[0054] Thanks to said second layer of thermoformable
material 9, the insert 1 according to the invention can be
adapted not only to the morphology of the user’s foot but
also, at the same time, to the contour of the outer shell
of the ski boot.

[0055] This is evident from Figures 3A and 3B which
show a ski boot provided with the insert 1 according to
the invention, respectively before and after the thermo-
forming of the layers of thermoformable material of said
insert 1.

[0056] Withreference to Figure 3A, theinnershoe 100,
to which the insert 1 according to the invention is joined,
is inserted into the rigid outer shell 200, which includes
a sole 202, an upper 204 and a cuff 206.

[0057] Both the inner shoe 100 and the shell 200 are
non-customized, standard items. Accordingly, the inner
shoe 100 is not adapted to the morphology of the user’s
foot; on the contrary, there is a gap 302 between the
user’s foot and the inner wall of the upper 104 of the inner
shoe 100. Similarly, there is a gap 304 between the insert
1 joined to the outer wall of the upper 104 of the inner
shoe 100 and the inner wall of the shell 200.

[0058] The presence of said gaps 302, 304 negatively
affects the comfort of the user, whose foot will be subject
to unpleasant movements and frictions within the ski
boot.
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[0059] The technical performance of the skier will also
be negatively affected by the presence of gaps 302, 304,
as the movements of the user’s foot will not be easily and
properly transmitted to the ski boot and hence to the ski.
[0060] The presence of the insert 1 according to the
invention, interposed between the inner shoe 100 and
the rigid shell 200 at the most sensitive regions, such as
the region of the malleoli, allows to overcome these draw-
backs and to customize the ski boot.

[0061] In general, the customization of the ski boot
comprises the following steps:

- heating at least the layer of thermoformable material
3 - and the second layer of thermoformable material
9, if provided - of the insert 1 according to the inven-
tion up to a temperature higher than the thermofor-
ming temperature of said layer(s);

- while said layer(s) of thermoformable material 3, 9
is / are connected to the variable volume element 5
so as to form the insert 1, while the insert 1 is inter-
posed between the inner shoe 100 and the outer
shell 200 and while the user’s foot is inserted in said
inner shoe 100, blowing air into the airtight body 5¢
of the variable volume 5 element (by means of the
pump 106 and through the conduit 108), thereby ex-
erting - thanks to the rigid outer shell 200 - an in-
creasing pressure on the layer of thermoformable
material 3 until said layer is adapted to the morphol-
ogy of the user and, if provided, on the second layer
of thermoformable material 9 until said second layer
is adapted to the inner wall of the rigid shell;

- allowing the layer of thermoformable material 3 - and
the second layer of thermoformable material 9, if pro-
vided - to cool down below the thermoforming tem-
perature of said layer(s).

[0062] Itis evident from the above description that the
insert according to the invention allows to customize the
inner shoe 100 of a ski boot in a precise, accurate and
controllable way. The ski boot after thermoforming of the
insert 1 is shown in Figure 3B.

[0063] In this configuration, the volume of the variable
volume element 5 is increased, thus pressing and de-
forming the first layer of thermoformable material 3 to-
wards the inside; as a consequence, the upper 104 of
the inner shoe 100 is pressed inward as well, until it ad-
heres against the user’s foot.

[0064] Atthe same time, the increase in the volume of
the variable volume element 5 has pressed and deformed
the second layer of thermoformable material 9 towards
the outside until it comes into contact with the inner sur-
face of the upper 204 of the shell 200.

[0065] In this way, gaps 302, 304 are eliminated, as
well as the drawbacks associated with their presence.
[0066] In this embodiment, too, thanks to the fact that
the variable volume element 5 is integrated in the insert
1, the configuration of the layers of thermoformable ma-
terial 3, 9 can be modified over time in case of changes
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in the morphology of the user.

[0067] Moreover, in case of need to replace the ski
boot, it is possible to envisage to replace the outer shell
only, while maintaining the same inner shoe 100. Even
in this case, it will be sufficient to modify the configuration
of the insert 1 so as to take into account the different
structure of the new outer shell.

[0068] Moreover, thanks to the fact that the variable
volume element 5 is connected to the layers of thermo-
formable material 3, 9 and can therefore be kept con-
nected with the sport or medical item over time, the shape
of said layers can be modified over time if necessary, for
example in case of changes in the morphology of the
user. It will be sufficient to heat again the insert 1 to bring
it to a temperature higher than the thermoforming tem-
perature of the layers of thermoformable material 3, 9
and appropriately blowing / sucking air into / from the
airtight body 5c¢ of the variable volume element 5 so as
to adapt the layers of thermoformable material 3, 9 to the
new, modified morphology of the user.

[0069] It is evident that the same considerations are
also valid when the insert 1 comprises a single layer of
thermoformable material 3.

[0070] Inthisrespectitcan be noted thatinthe example
shown in Figures 1 and 1A, the insert 1 is joined to the
outer surface of the inner shoe of a ski boot, for example
by sewing.

[0071] Still with reference to applications to ski boots,
it is also possible to alternatively envisage to join said
insert 1 to the inner surface of the rigid outer shell of the
ski boot, for example by riveting.

[0072] It will also be possible to envisage that one of
the components of the insert - for example the layer of
thermoformable material - is joined to the outer surface
of the inner shoe of the ski boot and the other component
- for example, the variable volume element - is joined to
the inner surface of the outer shell of the ski boot, pro-
vided that such components are connected to each other
once the ski boot is assembled, and namely during the
customization of the same.

[0073] Itis evident from the foregoing description that
the insert according to the invention achieves the objects
indicated above, allowing the customization of sport or
medical items in a way that is accurate, repeatable and
easily modifiable over time.

[0074] It is also evident that the embodiments de-
scribed above are not to be intended as limiting in any
way and that several variations and modifications are
possible withoutdeparting from the scope of the invention
as defined by the appended claims.

[0075] In particular, although the invention has been
described with reference to a ski boot, it can be imple-
mented in a large number of different sport and medical
items as well.

[0076] More particularly, it can be advantageously ap-
plied to sport or medical items comprising a substantially
softinner element and a substantially rigid outer element,
such as a protective helmet comprising a substantially
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rigid outer shell and a substantially soft inner shell.
[0077] However,itcaneven be applied as well to sport
and medical items that do not comprise any rigid outer
structure, such as trekking shoes.

[0078] In this respect, in the case of a sport or medical
item comprising a substantially rigid outer element, the
step of thermoforming and contextually changing the vol-
ume of the insert according to the invention may be car-
ried out directly on the sport or medical item.

[0079] Onthe contrary, inthe case of a sportor medical
item that does not comprise any substantially rigid outer
element, it will be necessary to provide for a suitable rigid
casing inside which the sport or medical item is tempo-
rarily inserted in order to be able to proceed to the step
of thermoforming and contextually changing the volume
of the insert according to the invention.

Claims

1. Insert (1) for the customization of a sport or medical
item (100,200) of the kind comprising at least one
element made of a substantially soft material which,
in use, is oriented towards the user’s body, wherein
said insert (1) comprises at least a first layer of ther-
moformable material (3), characterized in that a
variable volume element (5) is connected, either re-
movably or non-removably, to said layer of thermo-
formable material (3).

2. Insert (1) according to claim 1, wherein said variable
volume element (5) comprises a pair of opposite
walls (5a,5b) that are joined together along their out-
er perimeter so as to define therebetween an airtight
body (5¢), into which a gas or a fluid can be injected.

3. Insert (1) according to claim 2, wherein said variable
volume element (5) has one or more points (7) lo-
cated inside the outer perimeter of said opposite
walls (5a, 5b), at which point(s) said walls (5a, 5b)
are brought into contact with each other.

4. Insert (1) according to claim 3, wherein said variable
volume insert comprises a plurality of separate var-
iable volume pockets, which are in communication
with one another.

5. Insert (1) according to claim 3, wherein said variable
volume insert comprises a plurality of separate var-
iable volume pockets, which are independent from
one another.

6. Insert (1) according to any of claims 1 to 5, wherein
said insert comprises a second layer of thermofor-
mable material (9), said variable volume element (5)
being sandwiched, either removably or non-remov-
ably, between said first and said second layers of
thermoformable material (3, 9).
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10.

1.

12.

13.

14.

Sport or medical item of the kind comprising at least
an element made of a substantially soft material
(100) which, in use, is oriented towards the user’s
body, characterized in that it comprises an insert
(1) according to any of claims 1 to 6.

Sport or medical item according to claim 7, wherein
said item further comprises a substantially rigid ele-
ment (200) arranged externally to said elementmade
of a substantially soft material (100) with respect to
the user’s body and wherein said substantially rigid
element (200) forms a substantially rigid casing, said
insert (1) being sandwiched between said element
made of a substantially soft material (100) and said
substantially rigid element (200).

Sport or medical item according to claim 7, wherein
said element made of a substantially soft material
can be temporarily and removably associated to a
substantially rigid casing arranged externally to said
element made of a substantially soft material (100)
with respect to the user’s body, said insert (1) being
sandwiched between said element made of a sub-
stantially soft material (100) and said substantially
rigid casing.

Sport or medical item according to claim 8 or 9,
wherein said insert (1) is joined to said element of
substantially soft material (100).

Sport or medical item according to claim 8, wherein
said insert (1) is joined to said substantially rigid el-
ement (200).

Sport or medical item according to claim 8 or 9,
wherein at least one of the components (3,5; 3,5,9)
of said insert (1) is joined to said element of substan-
tially soft material (100) and at least another one of
the components of said insert is joined to said sub-
stantially rigid element (200).

Sport or medical item according to any of claims 7
to 12, wherein said item is a sport footwear, a pro-
tective article of clothing for sports practice or an
orthopedic guard.

Method for the customization of a sport or medical
item of the kind comprising at least one element
made of a substantially soft material (100) which, in
use, is oriented towards the user’s body, character-
ized in that it comprises the steps of:

- providing said sport or medical item, said sport
or medical item further comprising a substantial-
ly rigid casing (200) adapted to receive said el-
ement made of a substantially soft material
(100);

- providing an insert (1), comprising at least one
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layer of thermoformable material (3) and a var-
iable volume element (5) which is connected,
either removably or non-removably, to said at
least one layer of thermoformable material (3);
- heating said at least one layer of thermoform-
able material (3) of said insert (1) so as to bring
the temperature of said layer to a temperature
higher than its thermoforming temperature;

- while said at least one layer of thermoformable
material (3) is associated to said variable volume
element (5) so as to form said insert (1), while
said element of substantially soft material (100)
of said item is fitted into a substantially rigid cas-
ing, while said insert (1) is sandwiched between
said element of substantially soft material (100)
and said substantially rigid casing, while said
sport or medical item is worn by a user, varying
the volume of said variable volume element (5)
so as to apply to said at least one layer of ther-
moformable material (3) a pressure that is high
enough to adapt said layer of thermoformable
material (3) to the user’'s morphology;

- allowing said at least one layer of thermoform-
able material to cool down below its thermofor-
ming temperature.
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