190 DANMARK (10)  DK/EP 3284361 T3

(91)
(49)

(80)

(86)
(86)
(87)
(30)

(84)

(73)
(72)
(74)
(94)

(96)

(12) Overseettelse af
europeeisk patentskrift

Patent- g
Varemaerkestyrelsen
Int.Cl.: A42 B 3/22(2006.01)

Oversaettelsen bekendtgjort den: 2020-09-21

Dato for Den Europaeciske Patentmyndigheds
bekendtgorelse om meddelelse af patentet: 2020-06-24

Europaeisk ansggning nr.: 17183325.4

Europaeisk indleveringsdag: 2017-07-26

Den europaciske ansggnings publiceringsdag: 2018-02-21
Prioritet:  2016-07-29 GB 201613127

Designerede stater: 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 Sl SK SM TR

Patenthaver: Smallwood, loan, 34 Pembroke Road, Canton, Cardiff CF5 1QR, Storbritannien
Opfinder: Smallwood, loan, 34 Pembroke Road, Canton, Cardiff CF5 1QR, Storbritannien
Fuldmaegtig i Danmark: Chas. Hude A/S, H.C. Andersens Boulevard 33, 1780 Kgbenhavn V, Danmark

Benaevnelse: HJELM

Fremdragne publikationer:
EP-A2- 0147 313
DE-U1-202015 001 073
US-A- 5 297 297
US-A1-2011 185 465



DK/EP 3284361 T3



DK/EP 3284361 T3

DESCRIPTION

[0001] This invention relates to a helmet, in particular a bicycle helmet with a retractable visor.

[0002] It iIs known for cyclists to wear a bicycle helmet as a protective measure, for instance a
helmet may substantially reduce the incidence and severity of head injuries in the case of an
accident. The helmet attenuates impact to the head of the user. It is important that the helmets
are lightweight whilst providing the correct standard of protection. It is also important that a
helmet does not obstruct the view of the user otherwise the helmet itself may be the cause of
an accident. Therefore, known helmets are designed to minimise the Interference with
peripheral vision. Typical helmets comprise an outer shell and a liner formed of an impact
absorbing element, for example a foamed polymer lines such as expanded polystyrene (EPS).
The outer shell is usually made from a composite material having a fairly rigid structure. The
helmet i1s shaped to receive the head of a user and can be secured by means of a strap at the
rear of the helmet as well as under the chin.

[0003] As impact occurs, the expanded polystyrene liner is crushed thereby dissipating the
energy over a rapidly increasing area like a cone.

[0004] Whilst such a helmet is configured to protect the head of a person In situations involving
simple, low speed falls, there 1s no protection afforded to a persons eyes. The eyes are
particularly vulnerable when a person iIs riding at speed, when it I1s raining or snowing or
another adverse weather condition, or when parts from the road surface are lifted towards the
face of the cyclist.

[0005] It iIs known for a cyclist to wear glasses so as to protect their eyes, however these are a
separate and distinct elements that can be easily misplaced and are usually fragile and easily
breakable. Further, rain can get on the inside of the lens and can enter the cyclist eyes.

[0006] Therefore, as an alternative eye protector the helmet may comprise a visor. The visor is
usually formed of a polycarbonate and is transparent to enable the user to see therethrough.
Alternatively, the visor may be coated to provide a shading effect to the eyes and to protect
them from UV radiation. The visor is usually moveable between a working state and a stored
state. In the working state the visor is positioned In front of the wearer's eyes so as to shield
them. In the stored state, the visor Is retracted above the wearer's forehead so as to prevent
the lens from getting scratched and to make the helmet smaller to carry in a bag. Whilst it Is
desirable to configure the visor In the stored state when it 1Is not in use, the user may not
always remember to do so and when the visor i1s down It can be knocked and marked. These
marks can be detrimental to the vision of the user.

[0007] DE20 2015 001073 discloses a motorized sighting device for protective helmets. The
helmet comprises visor protection discs which can be opened or closed or held In an
Intermediate position by means of one or more electric, hydraulic or pneumatic drives, via one
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or more attachment points by a manual or automatic release mechanism.

[0008] The present invention 1s derived from the realisation that there exists the need to
provide a helmet that meets the required safety standards, which improves the visibility of a
user and which includes a retractable visor which does not require the user to select the
retracted state.

[0009] Therefore, the present invention and its embodiments addresses the above described
problems.

[0010] In accordance with the present invention there Is provided a helmet according to the
Independent claim 1 and comprising:

a rigid shell dimensioned to receive the head of a wearer:;

a visor moveably attached to the shell and configurable between a first position in which the
visor extends from a forward region of the shell and a second position in which the visor Is
substantially retracted with respect to the forward region of the shell,

whereby the helmet is configured such that actuation of the movement of the visor between the
first position and the second position is automated on removal of the helmet from the head of a
user.

[0011] In the first position, the visor may be positioned In front of the eyes of the wearer.
[0012] The visor may comprise a recessed portion for framing the nose of a wearer

[0013] The helmet may further comprise a shield portion located at the forward region of the

shell for providing a shielding effect to the surface of the visor when it is In the second position
so as to protect the outer surface of the visor.

[0014] The helmet may comprise an actuator located internally to the shell and moveable
between a first configuration where the head of the user is remote from the rigid shell and a
second configuration where the head of a user is received by the rigid shell such that contact is
made between the actuator and the head of the wearer.

[0015] The actuator may be shaped to follow the contour of at least a portion of the users
head.

[0016] In the first configuration the distance between the uppermost surface of the actuator
and the inner surface of the shell may be greater than the corresponding distance In the
second configuration.
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[0017] In use the users head may come Into contact with the actuator and the resulting force
applied thereto causes the actuator to move towards the inner surfae of the shell thereby
reducing the distance between the actuator and the inner surface of the shell.

[0018] The actuator may be in mechanical communication with the visor such that movement
of the visor may occur In response to movement of the actuator between the first and second
configuration or vice versa.

[0019] The helmet may further comprise a biasing member configured to bias the actuator In
the first configuration when the head of the user is removed from the shell such that the visor is
biased In the second position.

[0020] The biasing member may be a resilient member, for example a spring.

[0021] One end of the biasing member may be mechanically connected to the actuator and
the other end of the biasing member is mechanically connected to the shell.

[0022] The actuator may comprise a lever portion extending from a pivotable portion that is
configured to be moveable with respect to the shell.

[0023] The visor may be attached to the shell at a first pivot point and a second pivot point, the
first pivot point may be spaced apart from the second pivot point such that in use the first pivot
point and the second pivot point may be positioned either side of the head of the user.

[0024] At the first and/or second pivot point there may be configured a lockable hinge system,
the lockable hinge system may comprise a pivotable part and a cooperable locking plate.

[0025] The lockable hinge system may further comprise a main body attachable to the shell for
securing the visor, pivotable part and the locking plate.

[0026] The lockable hinge system may be configured to permit a rotational movement of the
visor within a predetermined range.

[0027] The range of movement of the hinge system may be provided by a female portion
located on the pivotable part being cooperable with a male portion located on the main body or
vice versa.

[0028] The female portion may comprise a shaped profile the cross section of which comprises
a first and second sector of a circle diametrically opposed to each other and extending from a
central circular portion.

[0029] The male part may have the same shape as the female part, but differ in that the arc of
the sector of the circle of the male part may be less than the arc of the sector of the circle of
the female part.
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[0030] The pivotable part may comprise a main disc portion from which may extend a male
part from a first and second side thereof.

[0031] A cylindrical boss may extend from the centre of one of the male parts.

[0032] One of the male parts may be cooperable with a corresponding female aperture located
within the lockable portion.

[0033] The cylindrical boss may be cooperable with an aperture located within the visor and
the main body:.

[0034] An elongate portion may extend radially from the pivot portion such that the elongate
portion Is directed towards the inner surface of the shell of the helmet.

[0035] A protusion may extend diametrically opposite from the elongate portion.

[0036] One side of the main body may be connected to the shell of the helmet so as to anchor
the hinge system to the shell.

[0037] The lockable part may be disposed between the pivotable part and a connecting portion
of the visor.

[0038] The locking part may have a surface of corrugated teeth. Likewise the pivotable part
may have a surface of corrugated teeth.

[0039] The pivotable part, locking part, and a connection region of the visor may be located
within a channel provided between a first and second side wall of the main body.

[0040] One side of the pivotable part may be cooperable with a side of the main body and the
other side of the pivotable part may be cooperable with the locking member and the visor.

[0041] One end of the biasing member may be attached to the protrusion and the other end of
the biasing member may be attached to the main body:.

[0042] The pivotable part may be rotatable with respect to the main body.

[0043] In use rotation of the pivotable part may cause rotation of the lockable part and the the
VISOT.

[0044] The lockable part and the visor may be attached together by at least one protrusion
located on the lockable part and at least one aperture or recess located on the connecting
portion of the visor, or vice versa.
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[0045] The helmet may further comprise an override mechanism which may comprise a
resilient member arranged between the pivotable member and the locking plate, the override
mechanism may be configurable between a first state in which the surfaces of the pivotable
member and the locking plate are brought together and a second state in which the surfaces of
the pivotable member and the locking plate are arranged to permit the relative movement
between the locking plate and the pivotable member.

[0046] The helmet may further comprise an actuator for selecting between the first state and
the second state.

[0047] The actuator may be a pushable button in mechanical communication with the pivotable
member.

[0048] The pushable button may be located on the outer surface of the hinge system and is In
mechanical communication with the pivotable part so as to cause separation between the
pivotable part and the lockable plate.

[0049] The youngs modulus of the resilient member located on the first connection point may
differ to the youngs modulus of the resilient member located on the second connection point.
For example, the youngs modulus of the first resilient member may be significantly less than
the youngs modulus of the second resilient member or vice versa. The resilient member may
be a spring.

[0050] The visor may be formed of polycarbonate.
[0051] The visor may further comprise a hydrophobic coating on its external surface.

[0052] The visor may further comprise a layer of glass on the outer surface of the visor, on
which the hydrophobic material may be applied.

[0053] There may also be provided at least one LED light directed towards a rearward and/or
forward region of the cyclist.

[0054] The helmet may comprise a first and second support arm positionable forwardly of the
cyclist's ears so as to block the wind and noise incident on the ears of the cyclist.

[0055] The outside surface of the support arms may have a patterned or rough edge so as to
act as air turbulence generators prior to the air reaching the users ears.

[0056] In a second embodiment of the Invention there may be provided a method of
manufacturing a helmet comprising forming the external surface of the shell; applying the
shock absorbing material to the inner surface of the shell, applying a shielding portion to the
forward region of the shell; arranging the visor between the external surface of the shell and
the Inner surface of the shielding portion; attaching a lockable hinge system to the internal
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surface of the helmet and attaching the connection portion of the visor thereto.

[0057] In a third embodiment of the Invention there may be provided a visor for a helmet
comprising a first and second connectable hinge, at least one hinge comprising an anchor part
having a clip that may be attached to the helmet, a locking part may be attached to the visor
and a pivotable part may be disposed between the anchor part and the locking part, wherein
the pivotable part may be rotationally moveable with respect to the anchor part when the clip is
attached to a helmet.

[0058] Whilst the Invention has been disclosed above It extends to any inventive combination
of the features set out above, or in the following description, drawings or claims.The invention
will now be decribed, by way of example only, with reference to the accompanying drawings In
which:-

Figure 1 1s a front view of the helmet with the visor in the operable state;
Figure 2 I1s a perspective view of the helmet with the visor in the operable state;

Figure 3a Is aside view of the mechanical components of the hinge of the visor with the visor In
the operative position;

Figure 3b Is a side view of the mechanical components of the hinge of the visor with the visor
In the stored position;

Figure 3c Is a side view of the mechanical components of the hinge assembly of the visor In
the stored position with the override mechanism activated,;

Figure 4 1s an exploded view of the mechanical components located at the hinge region of the
helmet;

Figure 4a i1s a schematic view of the recess located Iin a side wall of the automatic mechanism:;

Figure 5 Is an exploded view of the mechanical components located at the hinge region of the
helmet from an alternative angle;

Figure 6a Is a schematic of the actuator of the automatic mechanism when the helmet is
removed from the head of as user;

Figure 6b 1s a schematic of the actuator of the automatic mechanism when the helmet is
positioned on the head of as user (with the head omitted);

Figure 7 Is a side view of the mechanical components of the hinge region displaying the
second spring;

Figure 8 Is a perspective view of the helmet on the head of a user with the override mechanism
activated and the stabilising members included; and

Figure 9 Is a side view of the helmet with a back strap as an actuator.
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[0059] Referring firstly to Figures 1 and 2, there is shown a helmet 1 having a rigid outer shell
1a. A visor 2 Is attached to the shell at a first connection point 3a and a second connection
point 3b, wherein the second connection point 3b I1s diametrically opposed to the first
connection point 3a. The connection points are a pivot point, for example a hinge. The visor 2
IS moveably attached to the shell at the connection points 3a, 3b.

[0060] The shell 1a is dimensioned to receive the head of a wearer. Therefore, iIn use, the
connection points 3a, 3b are disposed on either side of the wearers head. The visor 2 Is
configurable between a first position in which the visor 2 extends from a forward region 1b of
the shell and a second position in which the visor 2 is substantially retracted with respect to the
forward region 1b of the shell 1a. The visor 2 is pivotable about the hinged connection points
3a, 3b enabling the visor 2 to be slid between a first position as shown In Figure 3a and a
second position as shown In Figure 3b. The shell includes a shield portion 1b that is fixed at
the forward region of the shell and in the second positon the visor Is located behind the shield
portion.

[0061] Actuation of the movement of the visor 2 between the first position and the second
position Is automated so as to provide an autoretract function of the visor 2 as the helmet 1 is
removed from the user's head.

[0062] In the first position, the visor 2 Is positioned In front of the eyes of the wearer and Is In
the operable state. The visor 2 i1s substantially transparent enabling the user to view
therethrough. The visor 2 comprises a recessed edge 2a for defining the position of the nose
of the wearer. The recess Is designed to fit around or frame the nose so that the visor 2
effectively shields the eyes of the user, however it does not come into contact with the nose so
as to minimise frictional effects that can cause sores.

[0063] On removal of the shell 1a from the users head, the visor is triggered to move from the
first position to the second position.

[0064] A mechanical system 4 Is provided to provide the automated movement of the visor 2
which Is activated on removal of the helmet 1 from the head of the cyclist. The mechanical
system 4 has a ratchet type arrangement as shown in Figure 4 and Figure 5.

[0065] Firstly considering only one of the diametrically opposed connection points 3a, a first
connecting part 5 is attached to the helmet at the first connection point 3a. The first connecting
part 5 Is attached to the inside side edge of the helmet which is the part of the helmet that Is
positioned adjacent to the face of the wearer. The first connecting part 5 has several
Interrelating parts including a main body 6, a pivotable member 7, a locking member 8 and the
connection portion 9 of the visor to be automated. The main body 6 1s attachable to an interior
portion of the helmet. Therefore the first connecting portion provides the first lockable hinge.
Each of the parts of this lockable hinge are shown In Figure 4 and Figure 5.
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[0066] The main body has a first side wall 6a and a second side wall 6b with a channel 10
arranged therebetween. The first and second side walls 6a, 6b have a connecting wall 6¢
arranged at opposing sides, for example to connect the top parts and the bottom parts of the
main body 6. The first side wall 6a has a highly irregular shape having a first arcoidal side edge
6d or front edge and a rear edge having a lower and upper outwardly extending curved corner
portion 6e, 6f, with a curved trough located therebetween. A circular aperture 11 is located at a
substantially central portion of the first side wall 6. A second aperture 12 is located at the first
(upper) curved corner region and a third aperture 13 Is located at the second (lower) curved
corner region.

[0067] The second side wall 6b is arranged substantially parallel to the first side wall 6a and
has a main portion 6b" and an elongate portion 6b" that extends outwardly from the main
portion 6. The elongate portion 6b"extends further than the side edge 6d of the first side wall
6a, however the connecting portion 6¢ Is also located along the entire edge of the elongate
portion 6b". On the Internal surface of the second side wall 6b (which Is the surface that faces
towards the first side wall) there 1s provided a recessed portion 14. The recessed portion 14 Is
a female part mateable with a projecting portion 15 (or male part) of the pivotable member 7.
The pivotable member 7 i1s moveably mated with the main body 6 such that the projecting
portion 15 of the pivotable member 7 is locatable within the recessed portion 14 provided in the
main body 6. The recessed portion 14 of the main body 6 Is shaped to have a central
cylindrical recess 16 from which radially extends a first and second recessed portion 17a, 17b
having a cross section of a sector of a circle. The first and second portions are disposed
diametrically opposite to each other.

[0068] The pivotable member 7 has a flat main body 7a comprising a central hub region from
which extend a first elongate arm 7b and a small protrusion 7/c. Both the elongate arm 7b and
the small protrusion 7c have an aperture located towards their end region. The elongate arm
/b and the small protrusion 7c extend outwardly from the central hub 7a region In substantially
opposite directions to each other.

[0069] Figures 6a and 6b show that the end of the elongate arm /b Is attached to an actuator
18, for example a lever arrangement that is used to actuate the movement of the visor 2 when
the actuator 18 1s brought into contact with the users head. The small protrusion 7c of the
pivotable member 7 Is connected to one end of a resilient member 19, for example a helical
spring. The other end of the helical spring is attached to the end of the elongate portion 6b"of
the main body 6.

[0070] The projecting portion 15 of the pivotable member has a central cylindrical structure 20
from which radially extend first and second protuberances 21a, 21b that are shaped to fit within
the first and second recessed portions 16, 17a, 17b of the main body 6. Therefore, each
protuberance 17a, 17b has a sloped first and second side edge, which are sloped outwardly
from eachother and the protuberances 17a, 17/b are terminated by an arc, thereby having a
cross section resembling a sector of a circle. Therefore, the arc extends between the remote
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end of the first and second sloped edges. However, the length of the arc of the first and
second protuberances 21a, 21b of the pivotable member 7 Is less than the length of the arc of
the first and second recessed portion 17a, 17b of the main body. This permits rotational
movement of the pivotable member 7 with respect to the main body 6. The arc lengths are
chosen to enable a 40 degree relative rotation between the pivotable member 7 and the main
body 6. Therefore the pivotable member 7 controls the position of the visor 2 relative to the
helmet 1 since the limits of the visor 2 can be set by the extreme's of the shaped male and
female parts of the pivotable member 7 and the main body 6 respectively hinge position.

[0071] The pivotable member 7 1s configured to move between a first pivot position and a
second pivot position. In the first pivot position the first sloped side wall of the first and second
protuberances 21a, 21b of the pivotable member 7 abuts the first side walls of the first and
second recessed portion 17a, 17b of the main body. In the second pivot position, the second
sloped side wall of the first and second protuberances 21a, 21b come into contact with the
second sloped side wall of the first and second recessed portions 17a, 1/b of the main bodly.
The protrusion 15 of the pivotable member is therefore rotatable within the recess 14 and the
side edges of the recess act as stops.

[0072] On the other side of the flat main body 7a, as shown In Figure 5, there extends a
second hub protrusion 22 comprising a hollow centred cylindrical portion 22a having a side wall
at ots remote end. from which radially extends a A first and second angular portion 22b, 22c¢
radially extend from the cylindrical portion 22a. Both the first and second angular portion have
a cross section shaped like a sector of a circle. The first and second angular portions 22b, 22¢

are disposed diametrically opposite to each other. The cylindrical portion 22a extends past the
remote end of the first and second angular portions 22b, 22c.

[0073] This cylindrical portion 22a is receivable within an aperture 9a located at the connection
point 9 In the visor 2 and In the aperture located in the first wall 6a of the main body 6.

[0074] One side of the main body 6 Is anchored to a surface of the shell 1a. The main body 6
IS configured to hold all the parts that make the lockable hinge.

[0075] The resilient member 19, for example a helical spring is therefore configured to bias the
visor 2 Into the stored position (upwards position) when the helmet 1 has been removed from a
cyclists head.

[0076] Figure 6a and 6b shows the actuator as a lever which 1s curved so as to follow the
contour of the cyclists head in order to provide a comfortable fit. The remote end of the lever is
located at the inner surface of the helmet such that it is positioned above and in contact with
the cyclists head when the helmet is placed on the users head.

[0077] When the user places their head within the helmet 1 they make contact with the lever
18 causing 1t to be displaced towards the inner surface of the helmet causing the elongate
portion 7b of the pivotable member 7 to move anticlockwise by 40 degrees. As a result the
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visor 2 Is moved to the down position.

[0078] On the side of the pivotable member 7 from which i1s positioned closest to the visor the
surface of the disc 7a Is formed of an array of peak and trough regions 7a' formed on one
planar surface thereof so as to form a first ratchet plate. The longitudinal axis of each peak and
trough extends radially and is therefore configured to extend between the central region of the
disc 7a (Inner region) and the outer circumference of the disc (the outer edge). The peak
region may be formed of an elongate tooth, whereby each of the side edges of the teeth on the
first side of the apex are sloped in a common direction and the side edges of the teeth on the
other side of the apex are sloped in a common direction. The teeth are therefore symmetric In
form with equal angles on each side of the teeth. This enables the visor 2 to be moved or
forced open with the hand if needed, which can protect the components from breaking due to
exceeding the maximum design force. The visor can be moved up and down by pressing on a
release button located at the central of the hinge of the visor as will be described In details
later.

[0079] The locking member 8 comprises a second ratchet plate that i1s configured to engage
with the disc of the pivotable member 7 such that when the pivotable member 7 rotates so to
does the locking member, which is the second ratchet plate.

[0080] This locking member 8 Is an an annular disk 8a having an array of peak and trough
regions 8b, 8c formed on one planar surface thereof. The longitudinal axis of each peak and
trough extends radially and is therefore configured to extend between the aperture edge (inner
edge) and the outer circumference of the ratchet plate (the outer edge). The peak region may
also be formed of an elongate tooth, whereby each of the teeth in the array have sloped edges
such that the teeth are therefore symmetric in form.

[0081] The first ratchet plate and the second ratchet plate, i.e. the disc 7a of the pivotable
member and the locking member 8a are arranged face to face and in contact with each other
such that in a locked state the apex of a tooth on the first plate Is receivable in a recess
between adjacent teeth of the second plate. The other surface of the second plate (i.e. that
which faces away from the pivotable member) is formed with cylindrical protrusions 8c spaced
radially and receivable in apertures 9b located on the connecting portion 9 of the visor 2. The
centre of the second ratchet plate i1s provided with a central aperture 8d with the radially
extending sector portions 8e, 8f at diametrically opposite positions. Therefore a second female
portion 1s provided similar to that located in the second wall 6b of the main body. The outer arc
of the sector portions are greater than that of the outer arc of the protrusions on the pivotable
member.

[0082] The cylindrical part of the main body 22a forms the release button 23. When the
release button 23 Is pressed, the surface of the pivotable member 7 I1s moved away from the
surface of the lockable member 8 (or at least the force between the two surfaces Is reduced)
and the visor 2 can be moved by hand so as to cause rotation of the pivotable member 7 In a
first or second direction as desired such that the teeth of the second ratchet plate move over
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the teeth of the first ratchet plate until the teeth apices are passed and the apex of a tooth on
the second plate 1s located within a recess between a first and second tooth on the first plate

(and vice versa). This arrangement reduces the risk of breaking the mechanism if the ratchet is
forced beyond its limit against the teeth.

[0083] The pivotable member 7 can be considered to be a driver and the lockable part 8 the
follower. This Is because the Interface between the first and the second plate causes the
lockable part 8 to follow the movement of the pivotable part 7 when they are engaged. When
the visor 2 Is In the first and second position the first and second ratchet plates (i.e. the
corrugated surface of the pivotable member 7and the corrugated surface of the lockable
member 8) are locked together and the visor Is located dependent on the position of the
pivotable part. The default positions can be overridden when the release button 23 Is pressed
and the pivotable member 7 and the lockable member 8 disengage permitting the user to
move the visor by hand in the required direction e.g. when the helmet is on the users head and
the visor is automatically brought in front of the eyes of the user, the user can press the
release button and move the visor up by hand to the stored state. The user can then restore
the button 23 and the corrugated teeth on the pivotable member and the lockable member will
once again engage and the visor will remain in the desired configuration.

[0084] To move the visor down again, the user can then press the release button a second
time to once again disengage the corrugated surfaces of the pivotable part 7 and the lockable
part 8 and the visor 2 can then be pulled down by hand.

[0085] Alternatively, a second resilient member 24 for example a second spring may be
arranged between the visor 2 and a portion of the main body 6 or the interior of the helmet.
This second spring 24 is shown In Figure /7 and causes the visor to retract when the push
button Is pressed. Therefore, when the interlocking faces between the pivotable portion and
the locking member are spaced apart the second spring causes the visor to move into the
stored state, regardless of the fact that the user is still wearing the helmet.

[0086] A third spring 26 Is located within the hollow cylindrical portion 22 and one edge of the
spring abuts the internal wall of the main body 6 and the other end of the spring abuts the end
of the end wall of the cylindrical portion 22 a. Therefore the third spring 26 is configured to
cause the corrugated surface of the pivotable member 7 and the corrugated surface of the
lockable member 8 to be biased towards each other so as to interface and provide a locking
effect. VWWhen the user presses the push button the disc part 7a of the of the pivotable member

{ resists the biasing direction of the third spring and disengages with the corrugated surface of
the lockable member 8.

[0087] The connection point of the visor 2 comprises a central circular aperture 9a and a
series of circular apertures 9b arranged coaxially at spaced Intervals around the central

aperture 9a.

[0088] The central aperture of the visor receives the cylindrical protrusion 22a (which can also
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be considered as a boss) of the pivotable member 7, with the lockable member 8 sandwiched
between the pivotable member 7 and the connection portion of the visor 9.

[0089] Therefore, In summary the visor 2 is automatically biased in the stored state by means
of the first spring 19 located on the forwardly positioned elongate arm 7d. VWhen the helmet 1 Is
placed on the head of the cyclist, the remote end of the lever 18 comes into contact with the
cyclists head and causes rotation of the pivotable member 7with respect to the main body.
Rotation of the pivotable member 7 caused rotation of the lockable member 8 which is
connected to the connection portion 9 of the visor 2. Therefore the visor 2 Is caused to move
Into the down position where it remains while the lever 19 i1s In the up position. If the cyclist
choses to retract the visor 2 when they are wearing the helmet 1 they can apply the override
mechanism described above. This removes the compressional force applied to the surface of
the pivotable member 7 by the lockable member 8. This then enables the user to apply a force
so as to allow the teeth of the pivotable member 7 to move over the teeth of the lockable
member 8. VWhen the visor 2 is In the stored state and the release button 23 unpressed, the
lockable ratchet plate 8 will engage once more by the pivotable member 7. To subsequently
close the visor 2, when the equal angle edge method is used, the button located at the hub
region must be pressed to enable the visor to be moved downwards by hand.

[0090] When the user has finished with the helmet 1 they can remove it from their head and
the force applied to the lever 19 will be removed and the pivotable part 7 will restore the
position of the lever 18 back to its initial position causing the pivotable member 7 to move, the
lockable member 8 to follow that movement and the visor 2 to be configured in its stored state.

[0091] The retraction control hinge 4 is applied at the first connection point 3a and the second
connection point 3b.

[0092] Therefore, the second connection point 3b may be configured as described above with
respect to the first connection point 3a. However, the mechanism located at the first connection
point 3b will contain a stronger third spring 26 than that at the second connection point 3b,
hence a stronger force Is applied between the corrugated surface of the pivotable member 7
and the corrugated surface of the locking plate 8 at the first connection point 3a to move the
visor from the stored position to the operable position, and the third spring 26 at the second
connection point 3b Is instead used as a supporting role to prevent the visor 2 from shaking
when riding. The visor at the second connection point 3b Is therefore able to rotate at a much
lower force than the right side, and only the button located at the first connection point 3a must
be pressed as an override mechanism to move the visor 2. This enables the user to keep hold
of the handlebar with one arm whilst adjusting the visor's 2 position.

[0093] When the pivotable member 7, the locking member 8 and the visor 2 are configured
together they can be placed within the channel 10 of the main body 6. This arrangement offers
protection of the mechanism and ensures that the override function is only applied when the
button at the hub or connection point 3a or 3b Is pressed.
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[0094] As shown In Figure 8, the helmet 1 also Includes a first stabilising arm 25a and a
second stabilising arm 25b that extends downwardly from the helmet 1 and, in use, the arms
are positioned to be either side of the cyclists head, such that the support arms 25a, 25b are
located at a position In front of the cyclists ears. The arms therefore act to stop wind and traffic
noise, whilst maintaining the cyclists aural capability. The first and second stabilising arms 25a,
25b are made from a plastic exterior portion, but include a foam portion applied to the surface
of the stabilising arm which is directed towards the user. This arrangement reduces air seeping
between the arm and the user's face and offers extra support to the head of the user. The
profile of each arm 25a, 25b Is configured to follow the contour of the user's face In this region.
The stabilising arms 25a, 25b are configured to take into account the usual 10-30 degree
angle near the centre of the ear canal, looking form the front of the user. The outside surface
of the stabilising arms have a patterned or rough edge to act as turbulence generators in order
to mix the air before it Is passed the user's ear. This beneficially increases the air turbulence
and reduces the volume of wind noise transmitted into the ear canal. The first and second
support arms 25a, 25b are an integral part of the helmet 1. The chin straps of the helmet are
passed behind the stabilising arms 25a, 25b or through a machined channel provided In the
stabilising arms 25a, 25b. It is important that the provision to have a path for the helmet strap
to pass through the stabilising arms 25a, 25b, without obstructing in the performance of the
noise reducing stablliser.

[0095] The stabilising arms 25a, 25b are provided with gaps (not shown) or passages located
perpendicularly to the longitudinal axis of the arms enabling users to wear sunglasses or
normal glasses as required. This is either a hole for the glasses to fit through, or a curvature In
the design of the stabilising arm so that it avoids the area near the stem of a pair of glasses.

[0096] In a second embodiment of the invention the stabilising arms 25a, 25b are configured
to cause disengagement between the pivotable part and the locking member 8. Therefore the
arms 25a, 25b act as the actuator for the release mechanism enabling movement of the visor
2, for example the stabilising arms 25a, 25b can berotated, for example outwards to actuate
release of the ratchet system.

[0097] In a third embodiment of the invention as shown In figure 9, a rear strap 26 may be
Implemented as the actuator instead of the lever 18 to actuate the automated movement of the
visor 2. The same prionciple would apply, whereby on insertion of the users head In the
helmet, the strap would be moved towards the interior of the shell 1a, this time rearwardly of
the users head, and would be mechanically linked to the pivotable member 7 so as to cause
rotation of the pivotable member 7 and to mechanically communicate this rotation to the visor
via the lockable member 8 thereby causing the visor 2 to be moved In front of the user eyes.
Similarly, on removal of the helmet, the rear strap 26 would move away from the inner surface
of the shell 1a and the pivotable member 7 would return to its original pivot position and the
visor 2 would automatically move towards the stored state.

[0098] The time taken for the visor 2 to move from the first position to the second position Is
adjustable, therefore the speed of movement of the visor 2 can be controlled via the type of
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spring used. The actuator is located within the shell so as to maximise the aerodynamics of the
helmet.

[0099] The visor 2 I1s made from polycarbonate and comprises a layer of glass on the outer
surface of the visor. The external surface of the glass layer comprises a hydrophobic coating.
The glass layer Is thin and is applied to improve the application of the hydrophobic coating on
the visor 2. Use of the hydrophobic coating improves the wearer's visibility in wet conditions
since the water I1s encouraged to bead off of the surface of the visor due to the hydrophobic
coating.

[0100] Alternatively, the hydrophobic coating 1s provided directly onto the surface of the
polycarbonate visor 2. In this embodiment of the invention there i1s no glass layer provided.

[0101] Light waves can oscillate in more than one orientation and this property is known as
polarisation. Therefore, light that is reflected from surfaces such as a road is horizontally
polarised and our eyes view this horizontally polarised light as glare. To reduce the glare
observed by the cyclist, the visor has polarising filters either provided by a coating applied to
the surface of the visor, or the filtering can be provided by the material used for forming the
visor itself. The filter minimises the amount of glare reaching the user's eyes and provides a
clear and crisp image.

[0102] A LED light (not shown) Is positioned at the rear and/or forward region of the helmet 1
and Is provided to enable traffic to better see the cyclist.

[0103] The method of manufacturing the helmet 1 comprises forming the shell of the helmet 1
out of plastic using for example a 3D printing technique or more traditional manufacturing
methods such as injection moulding. The helmet 1 can also be made from carbon fibre as the
external surface of the shell.The EPS will then be injected on the inside of the shell in a
specially made internal temporary mould. A shielding portion will then be applied to the forward
region of the shell and the visor will be arranged between the external surface of the shell and
the Inner surface of the shielding portion. The lockable hinge system will then be attached to
the internal surface of the helmet and the connection portion of the visor is connected thereto.

[0104] The helmet 1 I1s also provided with a vent arrangement (not shown) that allows the
passage of air through the helmet past the head of the cyclist.

[0105] Various modifications to the principles described above would suggest themselves to
the skilled person. For example, the main body 6 of the hinge system 4 may be an integral part
of the shell 1a.

[0106] The autoretract feature may instead be triggered by undoing the strap of the helmet 1
and Including a time delay between undoing the strap and commencement of the retraction
process. S0 that the user can remove the helmet safely without getting caught from the trigger.
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[0107] The visor need not be retracted within the shell and may instead be retracted to a
position above the shell, and within a pocket region positioned adjacent to the outer edge of
the shell.

[0108] In an alternative embodiment there 1s provided a retrofittable visor to be applied to an
existing helmet. The visor with the autoretracting hinge may be applied to existing helmets as
can the shield portion. A clip portion may be Included to secure the visor onto a helmet that
does not already contain a visor with an autoretracting hinge.

[0109] Movement of the visor between the first position and the second position may
alternatively be provided by a hydraulic mechanism. Therefore the hydraulic mechanism would
act as a biasing member and would actuate the automatic retraction of the visor. In the second
state the visor may be retracted within the rigid shell in a stored position so as to protect the
surface of the visor.

[0110] Alternatively the actuator 1s located on an external surface of the helmet for example
may be a slideable switch, although this would be detrimental to the aerodynamics of the
helmet.

[0111] In an alternative embodiment an electric sensor is provided for, In use, sensing whether
the head of a user Is received by the rigid shell. The sensor has a first output state
corresponding to the head of the user being fully received by the shell and a second output
state corresponding to the head of the user being partially received by or remote from the
shell. Fully received by the shell means that the shell of the helmet i1s placed in contact with the
users head so that it is retained In position thereon as would usually be expected of a person

wearing a helmet.

[0112] 'Partially received' occurs when the helmet is in the process of being removed or put
on. The users head may be part way within the helmet, but there is no contact between the
Internal surface of the helmet and the users head.

[0113] The sensor may be a pressure pad, or alternatively an optical sensor. In the case a
pressure pad Is used, In the first output state pressure I1s applied to the pressure pad as the
user's head comes into contact with the pressure pad and in the second output state no
pressure Is applied to the pressure pad since the user's head is no longer in contact with the
pressure pad.

[0114] A biasing member is configured to bias the visor in the second position when the output
of the sensor is In the second output state.

[0115] Alternatively, the teeth of the pivotable member or the lockable member are
assymetrical and may be offset in the same. In this modified configuration, the teeth of the
second plate are able to move over the moderate slope of the teeth on the first plate, and a
spring causes the apex of the tooth on the second plate to fall into a depression located at the
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Interface region (the trough) positioned between teeth located on the first plate once a tooth
has been passed. However, when the pivotable member is caused to move In the second
direction which opposes the first direction, the tooth apex comes into contact with the steeply
sloped side edge of a tooth of the first plate and prevents movement of the pivotable part in the
second direction, thereby providing a stopping effect in the second direction. Therefore, a
ratchet arrangement 1s provided. Instead of a second ratchet plate the invention may be
configured with a single protrusion, for example a pawl as per a standard ratchet and pawil
arrangement.

[0116] In an alternative design the teeth of both the first and second plate have a slightly
unequal slope rather than an identical slope and the release button will still need to be
depressed to enable movement of the visor in the first and second direction.

[0117] The first and second elongate arms of the pivotable member may extend outwardly
from the central hub region in any direction.

[0118] The automated retraction of the helmet as described may be be applied to any type of
helmet, for example a motorcycle helmet.

[0119] In an alternative embodment of the invention the main body 1s formed of two halves that
come together in a snap fit, or are retained by screws, or other attachment means. Therefore
the mechanism comprising the pivotable portion, the locking plate and the end of the visor may
be placed easily within the main body and retained in position as the two parts of the main
body are brought together.

[0120] Alternatively to providing the third spring of different relative strengths, the corrugation
on the surface of the pivotable member 7 and/or locking member 8 may be sloped to permit
movement in a first direction as per a standard ratchet arrangement.
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Patentkrav

1. Hjelm (1), der omfatter:

en stiv skal (1a), der er dimensioneret til at rumme en beaerers hoved,;

et visir (2), der er fastgjort beveegeligt til skallen og kan konfigureres mellem en ferste
position, hvor visiret streekker sig fra et forreste omrade pa skallen, og en anden
position, hvor visiret i det vaesentlige treekkes tilbage i1 forhold til det forreste omrade af
skallen, kendetegnet ved, at hjelmen er konfigureret sadan, at under brug
automatiseres aktiveringen af bevaegelsen af visiret mellem den ferste position og den

anden position ved aftagning af hjelmen fra en brugers hoved.

2. Hjelm ifalge krav 1, der er konfigureret, sa aktivering af bevaegelsen af visiret mellem
den anden position og den farste position automatiseres ved placering af hjelmen pa

en brugers hoved.

3. Hjelm Ifelge krav 1, som desuden omfatter en afskeaermningsdel (1b), der er placeret
ved det forreste omrade af skallen, for at give en afskeermende virkning pa overfladen

af visiret, nar dette er i den anden position, for at beskytte visirets udvendige overflade.

4. Hjelm ifelge krav 1, som desuden omfatter en aktuator (18), der er placeret indvendigt
| skallen og kan beveeges mellem en farste konfiguration, hvor brugerens hoved er fjernt
fra den stive skal, og en anden konfiguration, hvor en brugers hoved er modtaget af den

stive skal, sa der skabes kontakt mellem aktuatoren og baererens hoved.

5. Hjelm ifalge krav 4, hvor aktuatoren er formet, sa den falger konturen af i det mindste

en del af brugerens hoved.

6. Hjelm ifelge krav 4, der er konfigureret sadan, at under brug kommer brugerens
hoved i kontakt med aktuatoren, og den resulterende kraft, der paferes aktuatoren, far
denne til at beveege sig mod den indvendige overflade af skallen og dermed reducere

afstanden mellem aktuatoren og skallens indvendige overflade.
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7. Hielm ifelge krav 4, hvor aktuatoren er i mekanisk kontakt med visiret, saledes at
beveegelse af visiret sker som reaktion pa aktuatorens bevaegelse mellem den farste

0g den anden konfiguration og omvendt.

8. Hjelm Ifelge krav 4, som desuden omfatter et forskydningselement, der er
konfigureret til at forskyde aktuatoren til den fa@rste konfiguration, nar brugerens hoved

tages ud af skallen, sa visiret forskydes til den anden position.

9. Hjelm ifelge krav 8, hvor en ende af forskydningselementet er sluttet mekanisk til

aktuatoren, og den anden ende af forskydningselementet er sluttet mekanisk til skallen.

10. Hjelm ifelge krav 1, hvor visiret er fastgjort til skallen ved et farste drejepunkt og et
andet drejepunkt, hvor det ferste drejepunkt er placeret | en afstand til det andet
drejepunkt pa en sadan made, at under brug er det farste drejepunkt og det andet

drejepunkt placeret pa hver side af brugerens hoved.

11. Hjelm ifelge krav 10, hvor der ved det ferste og/eller det andet drejepunkt er
konfigureret et lasbart haengselssystem (4), hvilket lasbare haengselssystem omfatter

en drejelig del (7) og en samvirkende laseplade (8).

12. Hjelm Iifelge krav 11, som desuden omfatter en overstyringsmekanisme, der
omfatter et fledrende element (19), der er anbragt mellem det drejelige element og
lasepladen, hvor overstyringsmekanismen kan konfigureres mellem en farste tilstand,
hvor overfladerne pa det drejelige element og lasepladen bringes sammen, og en anden
tilstand, hvor overfladerne pa det drejelige element og lasepladen er anbragt pa en
sadan made, at de tillader den relative beveegelse mellem lasepladen og det drejelige

element.

13. Hjelm ifelge krav 12, som desuden omfatter en aktuator (18) til valg mellem den

ferste tilstand og den anden tilstand.

14. Hjelm ifelge krav 1, hvor hjelmen omfatter en farste og anden stattearm (25a, 25b),
der under brug kan placeres laengere fremme end cyklistens arer for at blokere vind- og

st@|forekomsten ved cyklistens @rer.
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Fig. 3a

Fig. 3b
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Fig. 7
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Fig. 8
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