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(54) HELMET

(67)  The present disclosure relates to a helmet (100)
comprising a protective shell (102), a face shield (104)
and/or optical device connected to the protective shell,
and a head pad (130) arranged inside the protective shell
such that the pad is substantially centred on a user's
head, when in use, said head pad comprising a first sur-
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face (136) facing away from the protective shell and
adapted to contact a user’'s head, when in use, the first
surface comprising a plurality of protrusions (132),
wherein the protrusions (132) are made of an elastic ma-
terial.
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Description
Background of the Invention

[0001] The presentdisclosure relates to a helmet, par-
ticularly, but not exclusively, a safety helmet. Other as-
pects of the present disclosure relate to a PAPR kit in-
cluding the helmet.

[0002] Safety helmets have been of vital importance
in the construction industry for decades. This type of hel-
met is predominantly used to protect the wearer from
head injuries due to falling objects, impact with other ob-
jects, debris, etc. The helmet’s shell is a rigid outer sec-
tion and may be made from a variety of different materi-
als, such as polyethylene, ABS (Acrylonitrile Butadiene
Styrene), or fibreglass hardened with polyester resins.
The type of helmet and materials used for the shell will
depend on the nature of the work performed and the ex-
pected injury hazards associated.

[0003] A harness is the internal part of the safety hel-
met (typically fastened to the inside of the shell) consist-
ing of one or more straps made of woven bands or pol-
yethylene. The main purpose of the harness is to absorb
energy from an impact on the shell and to spread the
force evenly over the wearer’s head, minimising the risk
of harm to the user.

[0004] Other known helmets are used in the military
field. Such military helmet include a shell that is typically
made of carbon or steel and intended to protect the user
from projectiles or other forms of impact. Military grade
helmets may include a harness as explained above or a
foam interior to soften harmful impacts.

[0005] Helmets can also feature other, optional equip-
ment, such as a chinstrap, which is designed to keep the
helmet in place and prevents it from falling when users
move their heads, or other protective elements, such as
face or ear protection. There is a particularly increasing
demand for visors or optical devices (e.g. night vision
goggles) that can be attached to the helmet. Typically,
visors or optical devices are attached to a front end of
the helmet, with the weight of the visor causing an im-
balance. This imbalance is detrimental to optimal posi-
tioning of the helmet on a user’s head, which may com-
promise the protection conferred by the helmet. This is
because helmets are constructed to be worn in a certain
position to achieve best protection. Movement of the hel-
met due to imbalances caused by the visor or optical
devices, therefore, need to be avoided.

[0006] Itis an aim of the present disclosure to solve or
at least ameliorate one or more problems of the prior art.

Summary of the Invention

[0007] Aspects and embodiments of the disclosure
provide a helmet as claimed in the appended claims.

[0008] According to a first aspect, there is provided a
helmet comprising a protective shell, a face shield and/or
optical device connected to the protective shell; and a
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head pad arranged inside the protective shell such that
the pad is substantially centred on a user’s head, when
in use, said head pad comprising a first surface facing
away from the protective shell and adapted to contact a
user’'s head, when in use, the first surface comprising a
plurality of protrusions, wherein the protrusions are made
of an elastic material.

[0009] According to another embodiment, the head
pad is made of an elastic material. In this embodiment,
not only the protrusions but the entire head pad is made
of elastic material. In particular, the head pad may be
made from a single, elastic material.

[0010] According to another embodiment, the head
pad is made of a polymeric material, particularly rubber
or silicone, that provides a friction fit between the head
pad and a user’s head, when in use

[0011] The protrusions may be substantially cylindrical
in shape.

[0012] The protrusions may have a diameter below
10mm.

[0013] The protrusions may have a height below
10mm.

[0014] Adjacent protrusions may be spaced by a gap
of up to 10mm.

[0015] The head pad may have a thickness of 0 to
10mm.

[0016] According to another embodiment, the head
pad has a substantially circular, oval, square, or rectan-
gular shape.

[0017] According to another embodiment, the head
pad comprises a second surface facing an inner surface
of the protective shell, said second surface being spaced
from the inner surface of the protective shell.

[0018] According to another embodiment, the head
pad is suspended by a harness arranged inside the pro-
tective shell and configured to secure the protective shell
to a user’s head, when in use.

[0019] According to another embodiment, the harness
further includes a plurality of straps connecting the head
pad to the protective shell.

[0020] According to another embodiment, the head
pad comprises a plurality of openings, and wherein each
of the plurality of straps extends through at least one of
the openings. In yet another embodiment, the head pad
may not be connected to the helmet via a harness. Rath-
er, the head pad may be attached directly (e.g. by means
of an adhesive) to an inner surface of the protective shell.
This may be particularly useful for military grade helmets
that do not always include a harness.

[0021] According to another embodiment, the harness
further comprises a headband connected to the plurality
of straps.

[0022] The face shield may be a visor for welding. The
face shield may also be a simple transparent plastic
shield, e.g. for disease control.

[0023] According to another embodiment, the face
shield is pivotably attached to the protective shell and
transferrable between an active and an inactive position.
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[0024] According to another embodiment, the helmet
comprises an airduct having an outlet at a front end of
the protective shell and an inlet at rear end of the protec-
tive shell, the inlet being adapted for removably connect-
ing an air supply hose.

[0025] According to another embodiment, the helmet
is a safety helmet or a military helmet.

[0026] According to another aspect of the present dis-
closure, thereis provided a PAPR kit comprising a helmet
according to one of the embodiments above, an air blow-
er unit for generation of forced air flow, and an air supply
hose for supply of forced air flow from the air blower unit
to the helmet.

[0027] Withinthe scope of this application itis express-
ly intended that the various aspects, embodiments, ex-
amples and alternatives set out in the preceding para-
graphs, and the claims and/or the following description
and drawings, and in particular the individual features
thereof, may be taken independently or in any combina-
tion. That s, all embodiments and all features of any em-
bodiment can be combined in any way and/or combina-
tion, unless such features are incompatible. The appli-
cantreserves the right to change any originally filed claim
or file any new claim accordingly, including the right to
amend any originally filed claim to depend from and/or
incorporate any feature of any other claim although not
originally claimed in that manner.

Brief Description of the Drawings

[0028] One or more embodiments of the present dis-
closure will now be described by way of example only,
with reference to the accompanying drawings, in which:

Figure 1A shows a side view of a helmet according
to an embodiment of the present disclosure, includ-
ing a face shield in an inactive position;

Figure 1B shows the helmet of Figure 1A with the
face shield in an active position;

Figure 2 shows a perspective bottom view of the hel-
met shown in Figures 1A and 1B; and

Figures 3A and 3B show perspective front views of
a head pad.

Detailed Description of the Drawings

[0029] Figures 1A and 1B show side views of a helmet,
particularly a safety helmet, according to an embodiment
of the present invention. The helmet 100 comprises a
protective shell 102. The protective shell may have a
semi-spherical shape, as is typically the case for protec-
tive shells of helmets. The helmet 100 further comprises
aface shield 104. As will be described in more detail with
respect to Figure 2, the face shield 104 may be a welding
mask including various elements that will protect the user
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from injury during welding operations. However, it should
be understood that the present disclosure is not limited
to the use of a helmet with a faceshield or visor. Rather,
the helmet may additionally or alternatively include any
other equipment (e.g. optical equipment such as night
vision goggles) that is connected to the front end of the
protective shell.

[0030] The face shield 104 is pivotably connected to
the protective shell 102 by means of pivots (only left pivot
shown in Figures 1A and 1B) 106. In the embodiment of
Figures 1A and 1B, the face shield is a two-part structure
with a visor 108 that is pivotably connected to a face
cover 110 of the face shield 104. The face shield 104 of
this embodiment is connected to the first pivot 106 via
the face cover 110. The visor 108 is connected to the
face cover 110 via a second pivot 112.

[0031] The visor 108 may be pivoted with respect to
the face cover 110 in order to remove the eye protection
to allow the user a clearer view of the working environ-
ment. It will be appreciated that Figures 1A and 1B show
the visor 108 in its active position, i.e. when the visor 108
is aligned with the face cover 110.

[0032] Although the above embodiment describes the
face shield 104 as a two-piece structure, it is equivalently
feasible to construct the face shield as a one-piece struc-
ture. In some examples (not shown), the visor may be
fixed to the face cover and only be able to be pivoted with
respect to the protective shell, together with the face cov-
er. The invention is also not necessarily limited to welding
mask-type face shields. Rather any face shield that may
be attached to a front end of the protective shell 102 will
benefit from the technical effects of the present disclo-
sure. In one example, such a face shield may simply be
a pivotable plastic/glass screen. In further embodiments,
the face shield may also be fixed, i.e. non-pivotable, with
respect to the protective shell.

[0033] The helmet 100 shown in Figures 1A and 1B
comprises a headband 114. The headband 114 is con-
nected to an inner surface of the protective shell 102.
The headband 114 is configured to contour the head of
the user at a height of the forehead and the base of the
skull. Together with a harness (described below), the
headband 114 allows for stable positioning of the helmet
on the user’s head. The headband 114 comprises an
adjustmentmechanism 116. The adjustmentmechanism
116 is configured to allow a user to change the length of
the headband 114 to fit the circumference of their head.
The adjustment mechanism 116 may be a ratchet mech-
anism that can be turned in a first direction in order to
tighten the headband, and in an opposite, second direc-
tion to loosen the headband.

[0034] The helmet 100 shown in Figures 1A and 1B is
suitable for use with a powered air purifying respirator
(PAPR). To this end, the helmet 100 comprises an air
inlet 118. The air inlet 118 is arranged at a rear end of
the protective shell 102. The air inlet 118 is configured
to be connected with an air supply hose 120. The air
supply hose 120 may deliver forced air from an air blower
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unit of a PAPR kit. Air flow entering the air inlet 118 via
the air supply hose 120 may be directed from the rear
end of the protective shell 102 towards a front end, i.e.
close to the face shield 104, as will be described with
more detail with respect to Figure 2 below.

[0035] Of course, Figures 1A and 1B only show a spe-
cific embodiment of the helmet according to the present
disclosure, which is suitable for welding purposes. How-
ever, it will be understood that the helmet of the present
disclosure may not only be useful in welding applications
and some embodiments of the helmet may not include
an air inlet at all and, thus, may not be suitable for con-
nection to a PAPR Kkit.

[0036] Figure 1A shows the helmet 100 with the face
shield 104 in its inactive position. In the inactive position,
the face shield 104 is pivoted with respect to the protec-
tive shell 102 (e.g. pivoted upwards), such that the user’'s
face is no longer covered by the face shield. As will be
appreciated, this inactive position of the face shield may
be useful during breaks from welding works, e.g. when
the user is in a conversation with a co-worker.

[0037] Figure 1B shows the helmet 100 of Figure 1A
with the face shield 104 in its active position. In its active
position, the face shield 104 is arranged to cover the us-
er's face (e.g. flipped down). Particularly in this active
(flipped down) position shown in Figure 1B, and more
specifically during the process of flipping down the face
shield 104, the weight of the face shield 104 may cause
the protective shell 102 of the helmet 100 to shift on the
user’s head. In particular, the helmet 100 may "slide" into
the user’s face. Similarly, as the face shield is transferred
from the active position shown in Figure 1B into the in-
active position shown in Figure 1A, the helmet 100 may
shift backwards. In both scenarios, the position of the
helmet on the user’s head is likely no longer as intended
and needs to be corrected. If the position of the helmet
is not re-adjusted, it can no longer provide optimal pro-
tection for the user’s head. Some aspects of the present
disclosure try to alleviate this issue as will be described
with reference to Figures 2 and 3A, 3B below.

[0038] Turning to Figure 2, there is shown a perspec-
tive, bottom view of the helmet 100 shown in Figures 1A
and 1B. The protective shell 102 comprises an outer wall
101 and an inner wall 103. The outer wall 101 is connect-
ed to the inner wall 103 by a plurality of reinforcement
structures 105. In other words, the protective shell 102
comprises a double-walled structure. The double-walled
structure may be used toreceive the headbandin a space
between the inner and outer walls 101, 103 of the pro-
tective shell 102. To this end, the headband 114 may
comprise a plurality of tabs 134, each of which is received
within a guide of the double-walled structure of the pro-
tective shell 102.

[0039] The face shield 104 is connected to the front of
the protective shell 102 via the pivot 106. The pivot 106
extends between the outer wall 101 of the protective shell
102 and an inner surface of face shield 104.

[0040] As mentioned above, the face shield 104 com-
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prises a face cover 110. The face cover 110 is configured
to cover a user’s chin, neck and mouth. In the embodi-
ment of Figures 1A, 1B, and 2, the face shield 104 is a
welding mask. Accordingly, the face cover 110 is made
of a heat resistant material that can protect the user’s
face from sparks created during the welding process. A
visor 108 is pivotally attached to the face cover 110 as
described above.

[0041] The visor 108 may include an auto-darkening
filter. When the user is not welding, the filter may be a
relatively transparent, allowing good vision for job set up
and torch positioning. As soon as an arc is struck, the
visor 108 may darken to a welding shade, thereby pro-
tecting the user’s eyes form UV damage during the weld-
ing process. The welding shade of the visor 108 may be
adjustable, lighter or darker. When the user interrupts
the welding process, the visor 108 may automatically re-
turn to a its initial, relatively transparent condition.
[0042] A head pad 130 is suspended within the pro-
tective shell 102 of the helmet 100. In other words, the
head pad 130 is received within a concave portion of the
protective shell 102 and is distanced from an inner sur-
face of the inner wall 103 of the protective shell 102.
[0043] In the embodiment of Figure 2, the head pad
130 is suspended within the protective shell 102 by
means of straps 122, 124, 126. The straps are connected
at their ends to the headband 114. Between their ends,
the straps are threaded through slots of the pad 130, so
as to hold the pad 130 centrally within the protective shell
102. As will be understood, the length of the straps 122,
124, 126 is selected such that the head pad 130 does
not contact the inner surface of the inner wall 103, when
being suspended by the straps 122, 124, 126.

[0044] The head pad 130 is made of a high-friction ma-
terial. In other words, the material of the head pad is
constructed to provide a secure friction fit between the
pad and the user’s head, such that the helmet is prevent-
ed from shifting to the front or rear of the user’s head.
The head pad is made of a polymeric material, such as
rubber or silicone.

[0045] The head pad 130 shown in Figure 2 comprises
a plurality of protrusions 132. The protrusions 132 extend
over a first surface 136 of the head pad. The first surface
136 faces away from the protective shell 102 and is
adapted to contact the user’s head, when in use. In par-
ticular, it is the protrusions 132 that will contact the user’s
head, when in use. In the embodiment of Figure 2, the
head pad 130 is a single piece, i.e. the first surface 136
and the protrusions 132 are a unitary part and made from
the same material. Accordingly, the protrusions 132 may
also be made from rubber or silicone providing the pro-
trusions 132 with elasticity. The elastic protrusions 132
will increase the friction between the user’'s head and the
head pad. Accordingly, the protrusions will further pre-
vent the helmet 100 from slipping across the user’s head.
[0046] It will be appreciated that the protrusions 132
may similarly be made from a different material to the
head pad. However, the protrusions 132 should always
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be made from a material that provides some elasticity to
counteract any potential movement of the helmet 100
with respect to the user’s head.

[0047] Figure 2 further shows an airduct 140 that is
arranged along the inner surface of the inner wall 103.
The airduct 140 extends between the air inlet 118 (Fig-
ures 1A and 1B) and an air outlet 142. The air outlet 142
is arranged at a front end of the protective shell 102.
Accordingly, the air outlet is arranged such that forced
air flowing into the airduct 140 via the air inlet 118 is
directed towards the face shield 104, thereby supplying
the user with a constant flow of fresh air. It will be under-
stood that such an airduct 140 is an optional feature that
may only be required if the helmet is used as part of a
PAPR kit.

[0048] Turning to Figures 3A and 3B, there is shown
another embodiment of a head pad 200. The head pad
200 may be installed within a helmet, such as the helmet
shown in Figures 1A, 1B, and 2, e.g. by means of one or
more straps. The head pad 200 comprises six openings
204, 206, 208, 210, 212, and 214. Each strap of a cor-
responding helmet may extend through two opposite
openings. For example, one strap may extend through a
first opening 204 and a fourth opening 210, a second
strap may extend through a second opening 206 and a
fifth opening 212 and a third strap may extend through a
third opening 208 and a sixth opening 214. Accordingly,
the openings 204 to 214 may be used to suspend the
pad within the protective shell of a corresponding helmet
by means of a plurality of straps.

[0049] The pad 200 comprises a first surface 202. The
head pad 200 is arranged to be installed inside the cavity
of a helmet in such a way that the first surface 202 faces
away from the protective shell. A plurality of protrusions
216 are arranged on and protrude over the first surface
202.

[0050] Figure 3B shows an enlarged view of the pro-
trusions of the pad 200 shown in Figure 3A. In some
embodiments, the centres of adjacent protrusion 216A,
216B may be distanced from each other by a distance
218 by up to 10mm. In other words, adjacent protrusions
216A, 216B may be separated from each other by a gap
of up to 10mm. The protrusions 216 of the embodiment
shown in Figures 3A and 3B have a cylindrical shape.
However, any other shape may be feasible that allows
the protrusions to extend over the first surface 202. The
cylindrical protrusions 216 shown in Figures 3A and 3B
may have a diameter 220 below 10mm. The protrusions
may further have a height of up to 10mm. The height of
the protrusions refers to the distance between the first
surface and the tip of the protrusions.

[0051] The listing or discussion of an apparently prior-
published document in this specification should not nec-
essarily be taken as an acknowledgement that the doc-
ument is part of the state of the art oris common general
knowledge.

[0052] Preferences and options fora given aspect, fea-
ture or parameter of the disclosure should, unless the
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context indicates otherwise, be regarded as having been
disclosed in combination with any and all preferences
and options for all other aspects, features and parame-
ters of the disclosure.

Claims
1. A helmet comprising:

- a protective shell;

- a face shield and/or optical device connected
to the protective shell; and

- ahead pad arranged inside the protective shell
such that the pad is substantially centred on a
user’s head, when in use, said head pad com-
prising a first surface facing away from the pro-
tective shell and adapted to contact a user’s
head, when in use, the first surface comprising
a plurality of protrusions,

wherein the protrusions are made of an elastic ma-
terial.

2. The helmet of Claim 1,
wherein the head pad is made of an elastic material.

3. The helmet of Claim 1 or 2,
wherein the head pad is made of a polymeric mate-
rial, particularly rubber or silicone, that provides a
friction fit between the head pad and a user’s head,
when in use.

4. The helmet of any one of Claims 1 to 3,
wherein the protrusions are substantially cylindrical
in shape.

5. The helmet of any one of Claims 1 to 4,
wherein the protrusions have a diameter below
10mm and/or wherein the protrusions have a height
below 10mm, and/or wherein adjacent protrusions
are spaced by a gap of up to 10mm.

6. The helmet of any one of Claims 1 to 5,
wherein the head pad has a thickness of 0 to 10mm.

7. The helmet of any one of Claims 1 to 6,
wherein the head pad has a substantially circular,
oval, square, or rectangular shape.

8. The helmet of any one of Claims 1 to 7,
wherein the head pad comprises a second surface
facing an inner surface of the protective shell, said
second surface being spaced from the inner surface
of the protective shell.

9. The helmet of any one of Claims 1 to 8,
wherein the head pad is suspended by a harness
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arranged inside the protective shell and configured
to secure the protective shell to a user’s head, when
in use.

The helmet of Claim 9,

wherein the harness further includes a plurality of
straps connecting the head pad to the protective
shell, and/or wherein the head pad comprises a plu-
rality of openings, and wherein each of the plurality
of straps extends through at least one of the open-
ings, and/or wherein the harness further comprises
a headband connected to the plurality of straps.

The helmet of any one of Claims 1 to 10,
wherein the face shield is a visor for welding.

The helmet of any one of Claims 1 to 11,

wherein the face shield is pivotably attached to the
protective shell and transferrable between an active
and an inactive position.

The helmet of any one of Claims 1 to 12,

wherein the helmet comprises an airduct having an
outlet at a front end of the protective shell and an
inlet at rear end of the protective shell, the inlet being
adapted for removably connecting an air supply
hose.

The helmet of any one of Claims 1 to 13,
wherein the helmet is a safety helmet or a military
helmet.

A PAPR kit comprising:

-ahelmetaccordingtoany one of Claims 1to 14;
- an air blower unit for generation of forced air
flow; and

- an air supply hose for supply of forced air flow
from the air blower unit to the helmet.
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