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HELMET WITH COMPRESSABLE COVERING

Field of the Invention

The present invention relates to a helmet for cy-
clists, skiers, yachtsmen or others who devote themselves
to activities where their head may be exposed to blows or
other external violence.

In particular, the invention relates to a helmet of
the type which exists as a bicycle helmet having an inner
shell of cellular plastic which is adapted to be located
nearest to the user’s head and an outer covering which is

arranged on the outside and which covers the inner shell.

Background Art

When a helmet is used in the above-mentioned activi-
ties and other similar sport-related recreational activi-
ties, increasing demands are made on a sporty and “cool”
appearance. Conseqguently, use is made of brightly col-
oured materials in clothes and eguipment (sails, ropes,
bicycles, skis, etc.). The same demands are made on hel-
mets which, in order to appeal to the user, must not be
too unwieldly or unattractive.

Traditional bicycle helmets are a good example of
helmets that by their shape discourage a lot of people
from using a helmet, resulting in serious injuries and
large costs. i

A bicycle helmet often consists of an inner shell of
cellular plastic, usually EPS (expanded polystyrene) or
EPP (expanded polypropylene), which is intended to absorb
a shock by the cellular plastic being compressed. The in-
ner shell is surrounded by a thin outer covering made of
rigid plastic adapted to give the helmet an attractive
appearance and improve its protecting properties regard-
ing certain types of external violence. The rigid shell
distributes the pressure when it gets into contact with a

sharp edge, which improves the shock absorption of the
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cellular plastic. In order to fulfil the technical de-
mands made by the authorities on bicycle helmets, a rela-
tively thick shell of cellular plastic is required, typi-
cally in the range of up to 35 mm. This thickness results
in the helmet protruding from the user’s head (some peo-
ple consider that it looks like a mushroom) .

In order to prevent the outer shell from being torn
off too easily when it gets into contact with the ground,
or from cracking when being knocked against, for example,
an edge, it should have a thickness of some millimetres.
Since this further adds to the thickness of the helmet,
it is common that the outer shell only is about one mil-
limetre thick, or even thinner than one millimetre. Thus,
there is a great risk that the outer shell cracks or is
damaged when it gets into contact with the ground.

In addition, the rigid plastic covering is, from a
manufacturing point of view, expensive to adapt as re-
gards size, which has led to the situation that most hel-
mets available on the market are sold in one size and are
fitted with various adjustment facilities in the form of
straps, buckles or the like.

Besides, the rigid plastic covering is not very well
suited for the graphical design of the helmet that is de-
sired by the users since its appearance is too "artifi-
cial”. It would be especially desirable for the helmet to
have an outside of textile material so that it could be
decorated and shaped almost as a cap. Attempts have been
made to provide the plastic covering with a cover of fab-
ric, but these have not been very successful.

Some years ago a new type of head protector was de-
veloped by the applicant, consisting of a thermo-
compressible material, for example polyethylene, which is
thermo-compressed to the desired density and shape. A
textile layer may be laminated on the thermo-compressed
cellular plastic. By means of the thermo-compression, a
headgear which is very attractive as regards designing

can be provided; for example, the head protector may be
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shaped as a peaked cap. On the other hand, it is very
difficult to manufacture such a head protector that ful-
fils the above-mentioned technical demands made on a bi-

cycle helmet.

Summary of the Invention

The object of the present invention is to provide a
helmet which fulfils the demands as made and at the same
time offers the possibility of an attractive design.

This object is achieved by a helmet of the above-
mentioned type, the outer covering consisting of a com-
pressable layer of thermo-compressed plastic material
which has a higher density than the inner shell.

Surprisingly good test values have been obtained by
means of this construction. In testing, a weight coated
with two layers according to the invention has been
dropped, on the one hand, against a flat anvil and, on
the other, an edge anvil, and the retardation of the
weight has been measured. In the testing, an inner shell
of EPS with a thickness of about 15 mm and an outer cov-
ering of thermo-compressed polyethylene with a thickness
of about 6 mm have been used. The result was better than
for only one cellular plastic layer having a correspond-
ing thickness (about 21 mm).

These good properties regarding strength of material
and shock resistance are achieved by means of a thickness
of the helmet that falls below that of normal conven-
tional helmets having an inner shell of cellular plastic
and a thin outer covering of rigid plastic. This saving
of the necessary thickness of helmet is due to the prop-
erties of the outer covering and the combination of inner
shell and outer covering.

On the one hand, the thermo-compressed outer cover-
ing is hard enough to distribute the force of impact over
a larger area and, on the other, the thermo-compressed
outer covering is slightly resilient and thus contributes

to the actual force absorption. Since both the inner

200
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shell and the outer covering have force-absorbing proper-
ties, the inner shell may be made thinner when the outer
covering is made thicker. This means that the outer cov-
ering may be made thicker without necessarily increasing
the total thickness of the helmet. A thicker outer cover-
ing is advantageous in order to prevent the outer cover-
ing from being damaged when it gets in contact with the
ground.

In the above-mentioned testing, it was further found
that the total thickness of the helmet could be decreased
when the outer covering was made with a large enough
thickness. The construction according to the invention,
having two layers that are each separately compressable,
where the outer covering is harder, thus seems to give an
improved shock absorption when the thickness is un-
changed, or alternatively, an unchanged shock absorption
when the thickness is smaller.

By the outer covering being formed by means of
thermo-compression, i1t is easy, in connection with the
forming, to provide sections having a varying thickness,
which improves the possibilities of a good design.

The outer covering of a thermo-compressed material
is further soft enough to allow embroidered edging, which
is impossible if an outer covering of rigid plastic is
used. The embroidered edging contributes to an attractive
design.

At a relatively low cost, the thermo-compressed
outer covering may be manufactured in many sizes, which
makes it economically possible to produce helmets which
are adapted for different sizes.

The density of the thermo-compressed layer is, for
example, between 2 and 3 times higher than that of the
inner shell. This proportion is achieved when conven-
tional cellular plastic materials are used in the inner
shell and a thermo-compressed cellular plastic in the

outer covering.
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Suitably, the outer covering constitutes between
20 % and 50 % of the total thickness of the helmet and,
optionally, this percentage varies over the helmet. Thus,
it is ensured that the outer covering is thick enough not
to be torn off too easily when it gets in contact with
the ground. At the same time the thickness of the inner
shell should dominate the helmet in order to achieve op-
timal shock absorption.

The plastic material may consist of a cellular plas-
tic material such as polyethylene, which is well-suited
for forming by thermo-compression. An outer layer of fi-
brous material may further be applied on the plastic ma-
terial of the outer covering. By means of this construc-
tion, an outer covering is provided which makes it possi-
ble to give the helmet an attractive finish without de-
creasing the shock resistance. Preferably, the fibrous
layer may be composed by woven fabric, for example tex-
tile.

Thermo-compression is useful if it is desirable to

have a layer of fabrics.

Brief Description of the Drawings

The present invention will in the following be de-
scribed in more detail with reference to the accompanying
drawings which by way of example show a preferred embodi-
ment of the invention.

Fig. 1 is a perspective view from below of a helmet
according to one embodiment of the invention.

Fig. 2 is a perspective exploded view from below of
the helmet in Fig. 1, but without the strap.

Description of a Preferred Embodiment

The helmet shown in Figs 1 and 2 comprises an outer
covering 1 and an inner shell 2. The inner shell 2 is
made of a shock-absorbing cellular plastic material,
preferably die-cast EPS (expanded polystyrene) or EPP
(expanded polypropylene) and its construction is rather
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like a corresponding shell in a conventional bicycle hel-
met. One difference is that conventional bicycle helmets
usually are not size-adapted, but the same cellular plas-
tic shell is used for many different sizes.

A strap 3 may be arranged at the helmet, suitably
between the inner shell and the outer covering as shown
in Fig. 1. The strap 3 may be formed in a conventional
manner and aims at keeping the helmet in position on the
user’s head. In order to facilitate mounting of the
strap, while at the same time it is ensured that the
strap is kept in position also in case of a considerable
shock, the inner shell 2 is provided with recesses 5’,
5’ which run in a first path 5’ from side to side over
the bending of the shell, and furthermore from this first
path in two further paths 5’’ towards the neck portion of
the helmet.

The outer covering 1 essentially consists of a plas-
tic material, preferably a polyethylene, and a layer of
fibrous material 6, preferably woven fabric, which has
been laminated on the plastic in a flat condition. Subse-
quently, this laminate is thermo-compressed to the de-
gired shape. In the shown example the outer covering has
been formed to a cap-like shape and thus exhibits a peak
portion 4. The woven fabric makes it possible to give the
helmet an attractive design; for instance decals may be
attached to the fabric.

In connection with thermo-compression, the outer
covering may be given a varying thickness in order to
correspond to such variations in the inner shell. Such
variations may be required depending on varying demands
being made on different helmet sections or due to the de-
sired appearance.

Embroidered edging may be performed through the
plastic material and, if necessary, parts of the outer
covering may be thermo-compressed to a smaller thickness
in order to facilitate the performance of embroidered

edging. If embroidered edging is to be carried out on ar-
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eas where a larger thickness of the outer covering is re-
guired, these areas may be provided with a supplementary
insert of thermo-compressed plastic material (not shown).

The plastic material of the outer covering has a
higher density than the cellular plastic of the inner
shell, suitably about 2-3 times higher. The density of
the inner shell may be in the range of 60-200 kg/m® if
conventional cellular plastic is used, and the outer cov-
ering then conveniently has a density in the range of
200-300 kg/m®. Although the plastic material thus is con-
siderably more rigid than the cellular plastic, it is,
however, slightly resilient, which ensures the good shock
resistance mentioned above.

According to a preferred embodiment, the inner shell
has a thickness of about 16 mm and the outer covering a
thickness of about 6 mm. Thus, the total thickness of the
helmet becomes about 22 mm, which is considerably less
than that of conventional helmets having a similar
strength of material.

In a known manner, the helmet also exhibits holes
extending through both the inner shell and the outer cov-
ering. These holes are not shown in Figs 1 and 2, but can
be suitably designed by those skilled in the art.

It will be understood that the present invention is
not limited to the described embodiment. A plurality of
variations are possible within the scope of the inventive
idea defined by the claims. For example, the respective
thicknesses of the two layers may vary over the surface
of the helmet and in combination give different strength
of material in different sections.

In addition, the helmet may, if necessary, be pro-
vided with a further layer, for instance, an outer layer
of rigid plastic of a type known per se. Although this is
not in the first place the inventive idea which, on the
contrary, relates to eliminating the need for such a
rigid plastic shell, this variant should not be consid-

ered excluded.
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1. A helmet, comprising an inner shell of dimension-
ally stable, shock absorbing cellular plastic intended to
be located nearest to the user’s head and an outer cover-
ing which is arranged on the outside and covers the inner
shell, characterised in that the outer cov-
ering comprises a compressable layer of a thermo-
compressed plastic material which has a higher density
than the inner shell.

2. A helmet as claimed in claim 1, wherein the den-
sity of said plastic material, for example, is between 2
and 3 times higher than the density of the inner shell.

3. A helmet as claimed in claim 1 or 2, wherein the
outer covering constitutes between 20 % and 50 % of the
thickness of the helmet, counted along a perpendicular
through inner shell and outer covering.

4. A helmet as claimed in any one of the preceding
claims, wherein the thermo-compressed plastic material
consists of a cellular plastic material such as polyeth-
ylene.

5. A helmet as claimed in any one of the preceding
claime, wherein an outer layer of fibrous material is ap-
plied on the plastic material of the outer covering.

6. A helmet as claimed in claim 5, wherein the fi-

brous material is woven fabric, preferably textile.
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