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Description

[0001] The present disclosure relates generally to the
technical field of protective helmets. More particularly,
the present disclosure relates to an inner liner, conven-
tionally also referred to as "interior", for a protection hel-
met, which is located inside an external cap of a helmet,
and intended to be interposed between the cap and a
user’s head.

[0002] In particular, within the scope of the present de-
scription and in the claims hereinafter, by the term "inner
liner" of a helmet it is meant a generally soft assembly
which is for covering, at least partially, an internal or con-
cave side of the cap (wherein said cap includes a shell
and a polystyrene layer) and acting as soft layer or com-
fort layer between the cap and the head. Such inner liner
can also comprise cheekbone guards.

[0003] More particularly, in the field of protective hel-
mets, it is known that the external cap, conventionally
made up of a shell and a polystyrene layer, has a sub-
stantially spherical shape, with a variable internal circum-
ference depending on the head size or dimension. The
liner has a predefined height depending on the internal
circumference of the cap, and is such as to fill a gap
between the internal circumference of the cap and the
circumference of a user’s head. Ultimately, the inner liner
has a height depending on the difference of the average
dimensions of head circumference and internal diameter
of the cap, to fill the space between the rigid external cap
and the head.

[0004] Such an inner liner, though advantageous un-
der several standpoints, entails some drawbacks.
[0005] Adrawbackis, e.g., thatwith a knowninnerliner
it is not always possible to provide an optimal comfort
and at the same time stability to the helmet.

[0006] Infact, consideringthe variability inthe anatomy
ofauser’'shead, itis not always possible to have a helmet
in which the interior of the helmet can perfectly fill the
space between the cap and the head.

[0007] In an attempt to overcome such a drawback, at
times one has to choose a helmet of a smaller size in
order to guarantee helmet stability to the detriment of
comfort.

[0008] Sometimes instead, to have greater comfort
and a less tight helmet, one has to choose a helmet of a
larger size. In this case, however, in spite of the use of
any strap or chin-strap the inner liner does not perfectly
adhere to the head, and therefore the helmet is not per-
fectly stationary when worn on. Ultimately, there is the
risk of a scarce stability of the helmet when it is worn on.
[0009] The technical problem at the basis of the
present disclosure lies in providing an inner liner of a
helmet and a helmetincluding such liner allowing to over-
come at least one of the drawbacks mentioned hereto
and/or providing some advantages. Such a technical
problem is solved by an inner liner for helmets as defined
in the independent claim 1 and by a helmet according to
claim 8.
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[0010] The present invention also relates to a method
for customizing an inner liner for helmets, as defined in
claim 12.

[0011] Secondary features of the subject of the present
disclosure are defined in the corresponding dependent
claims thereof.

[0012] In particular, thanks to the use of a pad which
lines the cap and includes at least two overlapped layers
wherein a second layer is at least partially overlapped to
the first layer only limitedly to defined zones of the exter-
nal cap (more precisely of the polystyrene layer) resting
on the head, itis given the option of customizing the inner
liner on the basis of certain needs, e.g. of anatomical
nature, or for the aims to which the helmet is intended or
for further contingent needs. In fact, it is possible to cus-
tomize the pad by arranging the second layer only in de-
fined zones of the liner, where greater resting is required.
It follows that by increasing the number of layers and the
relative arrangement of the second layer (or of further
layers) with respect to the first layer, the customizing of
the inner liner can be enhanced depending on the cap
resting/comfort needs, and the pad stratification can be
differentiated according to head zones.

[0013] E.g., inthe zones of greater resting of the head
Ttothe capitis possible to increase the number of layers
or change the material in order to have a greater com-
pressive strength; whereas in zones in which greater
comfort and lesser resting of the cap on the head T are
required it may be useful to provide layers having a lower
compressive strength, or a reduced number of layers.
[0014] Moreover, the inner liner according to the
present disclosure allows to use, for a given range of
sizes, a single cap of standard dimension, and vary the
inner liner, customizing the inner liner on the basis of the
size, or of a specific configuration of a user’s head. In
this regard, it could suffice to vary the two or more layers
forming the pad.

[0015] It is therefore possible to customize an inner
liner of a helmet starting from a customized mapping of
a user’s head in order to locate specific zones of the cap
resting on the head.

[0016] In one embodiment, the pad is a multilayer
structure with layers having thickness and/or differenti-
ated material according to head zones.

[0017] Inoneembodiment,theinnerlinerisasandwich
structure including a first lining, a second lining, and the
pad is included between the first lining and the second
lining. This embodiment entails the advantage of being
easy to manufacture, as well as that it is possible, in a
simple way, to keep together the layers forming the pad.
[0018] Otherfeatures and the modes of use of the sub-
ject of the present disclosure will become clear from the
following detailed description of some preferred embod-
iments thereof, provided by way of a non-limiting exam-
ple. Itis clear, however, that each embodiment may have
one or more of the advantages listed above; in any case
it is not required that each embodiment should have si-
multaneously all the advantages listed.
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[0019] Itis also to be understood that all possible com-
binations of the above-indicated embodiments, and of
those described with reference to the following detailed
description, fall within the scope of the present disclo-
sure.

[0020] Reference will be made to the figures of the
annexed drawings, wherein:

- Figure 1 shows an at least partially sectional side
view, of a helmet including an inner liner according
to the present disclosure;

- Figure 2 shows a side view of an inner liner for a
helmet according to the present disclosure in a worn-
on condition;

- Figure 3 shows a rear view of an inner liner for a
helmet according to the present disclosure in a worn-
on condition;

- Figure 4 shows a sectional view along line IV-IV of
Figure 2;

- Figure 5 shows a sectional view along line V-V of
Figure 2;

- Figure 6 shows a sectional view of a portion of inner
liner according to a variant embodiment;

- Figure 7 shows a view with detached parts of a por-
tion of inner liner for a helmet;

- Figure 8 shows a view with detached parts of a por-
tion of inner liner for a helmet during a processing
step.

[0021] Referring to the attached figures, by reference
number 10 it is denoted an inner liner, also referred to
as "interior", for a helmet 12 according to the present
disclosure. The helmet 12 includes a rigid external cap
14, which includes a polystyrene layer 15 and a shell 17
of reduced thickness with respect to the polystyrene layer
15.

[0022] The inner liner 10 is adapted to be interposed
between a user’'s head T and the cap 14. Therefore, such
inner liner 10 is a generally soft structure intended to be
bent to adhere to the shape of a user's head T. The inner
liner 10 is fixed to the cap 14, e.g., by Velcro® snap fas-
teners or alike removable fixing means.

[0023] More particularly, in the example illustrated the
innerliner 10 includes a pad 24 made of a softand spongy
material that partially lines the cap 14 and has openzones
or cavities 26, allowing to keep the overall weight of the
helmet 12 as reduced as possible, as well as facilitating
aeration inside the helmet 12, or allowing ear accommo-
dation.

[0024] In the example illustrated, the pad 24 includes
appendages 27 which extend to the region of each cheek-
bone and mandible of a user, to form so-called cheek-
bone guards.

[0025] According to an aspect of the present disclo-
sure, the pad 24 comprises at least two layers, i.e. a first
layer 124 facing the user’s head T and a second layer
224 facing the cap 14. The second layer 224 is at least
partially overlapped to the first layer 124 limitedly to de-
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fined zones of the first layer 124, e.g. in zones intended
to support the polystyrene layer 15 of the rigid cap 14. In
other words, the second layer 224 is only confined to
some zones of the liner 10, in which the rigid cap 14 rests
on the head T.

[0026] Inthe example, the second layer 224 is a layer
which has a surface extension smaller than the first layer
124, so as to create a localized support zone for the rigid
cap 14.

[0027] In one embodiment, the first layer 124 is differ-
ent from the second layer 224 by thickness or height,
and/or by material. l.e., the pad 24 is a mat having two
or more layers at least partially overlapped, which are
mutually different in thickness or height, and/or in mate-
rial.

[0028] Forinstance, in the example illustrated, the first
layer 124 is made of a material having a compressive
strength smaller than the material of which the second
layer 224 is made. Thus, there is a more rigid layer facing
the cap 14 better able to bear the weight of the cap 14,
and a softer layer facing the user, more suitable for con-
tact with the head T.

[0029] As to the materials, e.g., the two layers 124,
224 may be made of foam, gel, polyurethane or polysty-
rene.

[0030] Inthe embodiment described, the innerliner 10
is a textile sandwich structure including a first lining 20,
or external leather, a second lining 22, or internal leather,
and the pad 24 of spongy material, included between the
first lining 20 and the second lining 22. The pad 24 forms
an inner core or kernel for the sandwich structure.
[0031] The first lining 20 and the second lining 22 are
perimetrically connected in the region of respective edg-
es projecting with respect to the core or pad 24, optionally
by an edge ribbon, to keep the pad 24 stationary.
[0032] The first lining 20 and the second lining 22 are
made of a so-called comfort fabric, e.g. of microfiber or
of Lycra.

[0033] From the embodiment illustrated, it may be un-
derstood that between the two linings 20, 22 itis possible
to arrange a number of layers even greater than two, in
which the layers are different by surface extension, thick-
ness and/or in material and/or by mutual arrangement
(perfect overlapping or staggered layers) allowing to op-
timize the inner liner 10 according to needs, and accord-
ing to the zone of the inner liner in which the pad 24 lies,
e.g. differentiated between nape zone and forehead
zone. In Figures 4-5 an example comprising only two
layers 124, 224 is illustrated. In figure 6 an example in-
cluding also a third layer 324 is illustrated. It is to be un-
derstood that the number of layers is variable according
to the needs.

[0034] Inotherwords,theinnerliner 10 can be adapted
by modifying the number of layers 124, 224 forming the
pad 24, or the material or the related thickness of each
layer with which the pad 24 is manufactured, according
to the zones that such layers occupy on the head.
[0035] Moreover, it is observed that the inner liner 10
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comprises one or more support inserts 25 inserted into
corresponding holes 33, in the example pass-through
holes, obtained in the pad 24, and therefore in both lay-
ers, and in the first lining 20.

[0036] Thesupportinserts 25 have afurther supporting
or resting function, i.e. are able to support the cap 14 in
the region of defined zones of the cap 14 resting on the
head T.

[0037] Inother words, the inner liner 10 includes a pad
24 of spongy material and support inserts 25, them also
preferably made of spongy material, preferably having a
compressive strength greater than the material of which
the pad 24 is made, so as to act as further support for
the cap 14 of the helmet 12.

[0038] The presence of the support inserts 25, which,
as mentioned, support the cap 14, gives an improved
stability to the helmet 12, in cooperation with the pres-
ence of at least two layers 124, 224. In fact, the position
of the support inserts 25 can be selected on the basis of
a shape of the user’'s head T (for example on the basis
of the dimensions or peculiar anatomical features), ac-
tually freeing from a direct or strict correlation the dimen-
sioning of the cap 14 and a user’s dimension or head.
From another standpoint, the support inserts 25 act as
spacers so that the cap 14 keeps at a certain distance
from the head T.

[0039] In the solution illustrated in the drawings, the
support inserts 25 are made of a flexible cell structure
suchas, e.g., offoam. In alternative solutions, the support
inserts 25 are made of gel, polyurethane, polystyrene.
[0040] In the embodiment described, four support in-
serts 25 are provided, arranged in the region of as many
four points on the top of a user’s head T, in particular two
aligned in a top front zone (Figure 2) and two aligned in
the top rear zone (Figure 3).

[0041] Moreover, itis observed thatin the embodiment
described the support inserts 25 or wedges have a cy-
lindrical shape and are provided with internal pass-
through holes 28 parallel to the cylinder axis.

[0042] Referring to Figure 8, the inner liner 10 is man-
ufactured according to the following process.

[0043] The first lining 20 and the second lining 22 are
provided, cutin a pattern according to the profile of inner
liner 10 to be obtained.

[0044] The layers 124, 224 of the various materials
forming the pad 24 are inserted between the first lining
20 and 22. The layers 124, 224 and the first lining 20 are
provided with respective holes 33 for housing the support
inserts 25.

[0045] Moreover, the first lining 20 and the second lin-
ing 22 are provided on the inner side with a film of glue,
schematically drawn and denoted by reference number
120 in figure 8, and are placed under a press 60 to foster
adhesion and mutual gluing. Thus, the pad 24 formed by
the various layers and materials described is immobilized
between the first lining 20 and the second lining 22.
[0046] Thefirstlining 20 and the second lining 22 have
a surface extension greater than the pad 24. In practice,
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such perimetrical portions of the first lining 20 and of the
second lining 22 are stably connected to each other, e.g.
by glue or adhesive, along the entire perimetrical edge
so as to contain the pad 24.

[0047] The first lining 20 and the layers 124 and 224
are moreover provided with holes 33 for the housing of
the support inserts 25.

[0048] Optionally, the edge is subsequently trimmed
and an edge ribbon is added.

[0049] This process for manufacturing the inner liner
10 allows to modify the materials and the layers of the
pad 24 according to the needs, like e.g. according to the
type of a protective helmet, e.g. motorcycle helmet, bi-
cycle helmet, ski helmet, climbing helmet or other hel-
mets as well as to vary at will the design of the inner liner.
According to an aspect of the present disclosure, it is
moreover noted that, thanks to the presence of the at
least two layers 124, 224, the pad 24 can be modified in
a customized and localized manner, e.g. by modifying
the layer 224, according to the shape and size of a user’s
head.

[0050] In other words, by preferably varying the strat-
ification and a distribution of the materials of the pad 24
according to head zones, it is possible to obtain an as-
sortment of inner liners 10 different and customized for
a single cap 14. Therefore, it is possible to obtain an
adjustment of the size of a helmet and a greater comfort,
thanks to the fact the position of the inserts and of the
pad layers are selected depending on the shape and di-
mensions of a user’s head.

[0051] The subjectofthe presentdisclosure has hereto
been described with reference to preferred embodiments
thereof. It is understood that there may be other embod-
iments referable to the same inventive concept, all falling
within the protective scope of the claims set forth here-
inafter.

Claims

1. Aninner liner (10) of a helmet (12), said inner liner
(10) being adapted to be interposed between a us-
er's head (T) and a cap (14) of the helmet (12), said
cap (14) including at least one internal layer (15) and
an external shell (17), wherein said inner liner (10)
comprises a pad (24) including at least one first layer
(124) and at least one second layer (224), said sec-
ond layer (224) being at least partially overlapped to
said first layer (124) limitedly to defined zones of the
first layer (124).

2. The inner liner (10) according to claim 1, wherein
said second layer (224) faces the cap (14) and said
firstlayer (124)faces the user’s head (T) and wherein
said second layer (224) has a surface extension
smaller than said first layer (124).

3. Theinnerliner (10) according to claim 1 or 2, wherein
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said first layer (124) differs from said second layer
(224) by thickness or height, and/or by material.

The inner liner (10) according to any one of the pre-
ceding claims, wherein support inserts (25) are ar-
ranged in said first layer (124) and in said second
layer (224).

The inner liner (10) according to any one of the pre-
ceding claims, having a textile sandwich structure
and including a first lining (20), a second lining (22)
and said pad (24), wherein said pad (24) is included
between the first lining (20) and the second lining
(22).

The inner liner (10) according to any one of the pre-
ceding claims, wherein at least said second layer
(224) varies in material and/or thickness depending
on the zone on which it lies on said first layer (124).

The inner liner (10) according to any one of the pre-
ceding claims, wherein said pad (24) has weight-
lightening openings (26).

A helmet (12) including a cap (14) and an inner liner
(10) according to any one of the preceding claims.

The helmet (12) according to claim 8, including a
singlerigid cap (14) and an assortment of inner liners
(10) according to any one of the preceding claims,
said inner liners (10) being different from one anoth-
er.

The helmet (12) according to any one of the preced-
ing claims 8 or 9, wherein the internal layer (15) of
the cap is a layer of polystyrene.

The helmet (12) according to any one of the preced-
ing claims 8 to 10, wherein the pad (24) is associated
to the cap by removable fastening means.

A method for customizing an inner liner (10) for a
protection helmet (12), wherein said inner liner (10)
is adapted to be associated to a rigid cap (14) of the
protection helmet (12), said cap (14) including a shell
(17) and aninternal layer (15), said method compris-
ing the steps of

- performing a mapping of a user’s head (T) to
locate zones of the internal layer (15) of the cap
(14) resting on the head (T);

- providing a pad (24) adapted to line at least
partially the internal layer (15), wherein said pad
(24) includes at least one first layer (124) and at
least one second layer (224);

- arranging the second layer (224) on the first
layer (124) limitedly to defined zones of the first
layer (124) in the region of said zones of the
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13.

14.

internal layer (15) resting on the head (T).

The method according to claim 12, wherein said sec-
ond layer (224) is set facing the cap (14) and said
first layer (124) is set facing the user’s head (T), and
wherein said second layer (224) differs from said first
layer (124) by thickness or height, and/or by material.

The method according to claim 12 or 13, wherein,
without changing the cap (14), a first inner layer is
replaced (10) with a second inner liner (10), said sec-
ond inner liner (10) being different from the first inner
liner (10) at least on the basis of a number, distribu-
tion, height and/or material of at least one of the lay-
ers (124, 224) forming the pad (24).
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