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DESCRIPTION

[0001] The present invention relates to a bicycle comprising a bicycle mudguard provided with
a rear light device according to appended claim 1. The bicycle mudguard described in DE 20
2013 003 875 U1 comprises a semicylindrical tube made of semitransparent material in which
an LED strip is incorporated. The tube is attached to the surface of the mudguard by the fact
that the top end of the tube is held in a receiving space of a fastening head. The fastening
head itself is attached to the mudguard by means of a screw. The bottom end of the tube is
clamped against the surface of the mudguard by a clamp which forms part of a wing which is
attached to the bottom end of the mudguard by means of screws. In addition, the tube is
bonded to the surface of the mudguard or is connected thereto by means of click-action
elements engaging in recesses.

[0002] Such a rear light device is mounted on top of the surface of the mudguard by means of
visible screws as a separate surface-mounted device. In particular with high-quality bicycles,
such a multipart surface-mounted structure is seen as unpleasant from an aesthetic point of
view. It is desired to limit the number of visible components to a minimum and to incorporate
the visible components in the mudguard material using a minimum of visible fastening means,
resulting in an elegant assembly in which the components adjoin one another in an
inconspicuous way.

[0003] Due to the fact that the housing with the light source is situated on the upper side of the
mudguard, it will be necessary, if current is supplied via a conductor which is provided on the
underside of the mudguard, to pass a conductor through an opening in the mudguard to the
upper side of the mudguard in order to supply power to the housing. This has the drawback
that an additional drill hole or passage through the mudguard is required, which renders fitting
of the mudguard more difficult. In addition, such a drill hole or passage should also be
prevented from an aesthetic point of view. Yet another drawback is the fact that the
components which are fitted on top of the mudguard are easily damaged.

[0004] The rear mudguard described in DE 201 14 617 U1 comprises a housing with LED light
sources. The housing is detachably fitted to the underside of the mudguard, so that the light
sources are situated opposite a suitable opening in the mudguard. This opening is covered by
means of a flat translucent cover element.

[0005] The mudguard is formed in such a way that the surface of the mudguard, which runs in
the shape of an arc of a circle, is locally interrupted by a space which is situated at a lower
level than the surface of the mudguard and which is delimited at the bottom by a gutter-shaped
wall. The surface of the mudguard and the front end of the gutter-shaped wall situated at a
lower level merge into each other via a vertical flat wall. The abovementioned opening ends in
this vertical wall, so that the flat cover element via which the light is emitted is a vertical and
backwardly directed surface of the mudguard. A bicycle with such a rear light device is not
always sufficiently visible to other road users. Also, due to the limited dimensions of the vertical
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wall, the possibilities for an aesthetic design of the illumination surface are quite limited.

[0006] US 2005/013138 A1 discloses the following features of claim 1; mudguard provided with
a rear light device, wherein the rear light device comprises a housing which is incorporated into
the mudguard, wherein said housing comprises a top shell and a bottom shell which are
assembled by their adjoining edges to form a unit which encloses an internal space, in which at
least one light source is provided, wherein the housing is provided in a transverse opening in
the mudguard and the top shell comprises a translucent wall, which is a convex wall that in use
forms an illumination surface, and an adjoining portion, and wherein the shape and dimensions
of the peripheral edge of the translucent wall correspond to the shape and the dimensions of
the opening in the mudguard, so that the peripheral edge of the translucent wall closely adjoins
the edges of the opening, wherein the translucent wall forms an illumination surface, in that
said illumination surface substantially follows the curvature of the mudguard, and wherein the
translucent wall is made from a translucent plastic, and the adjoining portion is made of the
same translucent plastic or another non-translucent plastic; the opening crosses the mudguard
and the housing is incorporated into the mudguard in such a way that the convex wall is
situated in the opening, such that the housing is essentially situated on the inner side of the
mudguard which faces the rear wheel.

[0007] It is an object of the present invention to remedy the abovementioned drawbacks of the
existing mudguards comprising a rear light device.

[0008] This object is achieved by providing a bicycle comprising a bicycle mudguard with the
features of appended claim 1.

[0009] To this end, the illumination surface comprises a curved surface which forms the top
boundary of the illumination surface and substantially follows the curvature of the surface of
the mudguard. The illumination surface is the outwardly directed surface of the translucent wall
via which light originating from the light source is emitted. Preferably, the mudguard has a
curvature similar to the arc of a circle.

[0010] The mudguard preferably follows an arc of a circle with a specific centre. The
installation position of the mudguard is a position in which an installation angle (B) is formed of
between 0° and 60° between on one side a horizontal line through said centre and on the
other side a line which connects the rear end edge of the mudguard to said centre.

[0011] Preferably, this angle (B) is at least approximately 10°, more preferably at least 25°, for
example at least approximately 30° or at least approximately 45°. In a particular embodiment,
the installation angle (B) is, for example, at least 50°, such as for example at least 55°, 56°,
57°, 58° or 59°.

[0012] The rear end edge of the mudguard is the location where the mudguard ends, without
taking into account any components which may be attached to the mudguard, such as for
example a mud flap.
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[0013] In many cases, the installation position of the mudguard is also determined by the
position of the fastening means provided on or in the mudguard to attach the mudguard to a
bicycle.

[0014] This bicycle mudguard overcomes the abovementioned drawbacks and defects of the
existing bicycle mudguards. The housing which may comprise all electrical and electronic
components and connections is hidden beneath the surface of the mudguard, while only a
translucent wall of this housing is given the additional function of illumination surface and is
visibly incorporated into the surface of the mudguard. The illumination surface follows the
curvature of the mudguard, as a result of which the illumination surface, in use, appears to be
a luminous partial surface of the surface of the mudguard. The surface of this translucent wall
may have a suitable aesthetic form and be integrated in the surface of the mudguard. The
surface of the mudguard offers sufficient space for this purpose. In addition, all fastening
means may also remain hidden under the surface of the mudguard. In this way, the mudguard
and the rear light device can thus be assembled to form one aesthetic unit of adjoining forms.

[0015] In addition, due to the fact that the illumination surface projects above the surface of the
mudguard, light is radiated in the lateral directions and in the upward and downward direction.
Such a rear light device results in a significant improvement in the visibility of the bicycle to
other road users.

[0016] Due to the fact that the housing is accommodated in a transverse opening in the
mudguard, the housing is accessible on the underside of the mudguard, so that a conductor
which is provided on the underside of the mudguard can be taken to a contact point in the
housing without having to cross the mudguard material. No passage has to be made in the
surface of the mudguard which, in addition, facilitates installation. In addition, the housing may
be largely situated underneath the mudguard and be protected by the mudguard. The
electrical and electronic components and connections of the rear light device may be
accommodated in the part of the housing which is situated under the mudguard.

[0017] The illumination surface projects above a tangent plane (R) to the surface of the
mudguard which makes an angle (a) of between 40° and 60° with respect to a vertical plane.
As a result thereof, even a cyclist of relatively small height will be able to see the projecting
portion of the illumination surface by quickly turning his/her head around while cycling and
looking backwards. In this way, the cyclist can easily determine whether the rear light is
switched on and works in a satisfactory manner.

[0018] Preferably, viewed in the installation position of the mudguard, the illumination surface
projects above a tangent plane (R) to the surface of the mudguard which makes an angle ()
of at least 40° with respect to a vertical plane. The abovementioned angle (a) is, for example,
40°, 45°, 50°, 55° or 60°.

[0019] Furthermore preferably, the height by which the illumination surface projects from the
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surface of the mudguard is not more than 10 mm. The main reason for this is in order not to
disturb the aesthetic design and line of the mudguard. In a particular embodiment, the
illumination surface has a maximum projecting height of between 1 and 5 mm.

[0020] In a preferred embodiment, the projecting illumination surface, viewed in the installation
position of the mudguard, comprises on both sides a zone which runs in the direction of the
border towards the surface of the mudguard, so that light can be radiated in both lateral
directions via these zones.

[0021] In this way, a beam of light with a very wide horizontal beam angle can be emitted, as a
result of which the cyclist is much more visible to other road users, not only from the rear, but
also from the side. Obviously, this results in a significant improvement in the safety of the
cyclist.

[0022] Preferably, the projecting illumination surface, viewed in the installation position of the
mudguard, is configured to emit a beam of light with a horizontal beam angle of at least 180°.
Preferably, this beam angle is at least 200°. In a most preferred embodiment of such a
mudguard, this beam angle is at least approximately 220°.

[0023] In another preferred embodiment, the illumination surface, on the side which is directed
to the top end of the mudguard and viewed in the installation position of the mudguard,
comprises a zone where the illumination surface runs in the direction from its top edge to the
surface of the mudguard.

[0024] Via the zone where the illumination surface runs in the direction from the top edge to
the surface of the mudguard, the light can be emitted in a virtually vertical direction. Optionally,
the light may even be emitted towards the cyclist. This makes it possible for a cyclist to
ascertain whether the rear light is switched on and functions satisfactorily while he is cycling.

[0025] Preferably, the abovementioned zone of the illumination surface is at a location on the
mudguard where a tangent line on the circular arch which is formed by the surface of the
mudguard makes an angle of at least 20° with a vertical plane through this zone, when viewing
the mudguard in the installation position. In a more preferred embodiment, this angle is at least
30°. This angle preferably is between 40° and 60°, with said angle being, for example,
approximately 45°.

[0026] In the abovementioned zone, the illumination surface may be a flat surface which runs
obliquely in the direction from the top edge to the surface of the mudguard, or a curved surface
or have any other regular or irregular shape. The abovementioned zone is preferably, but not
necessarily, the edge portion of the illumination surface. Other partial surfaces of the
illumination surface or components of the rear light device may be provided between the
abovementioned zone and the top edge of the illumination surface, assuming that these partial
surfaces or components let a sufficient amount of the light emitted via the zone through.
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[0027] In a highly preferred embodiment of this mudguard, viewed in the installation position of
the mudguard, the abovementioned zone is configured to emit light in an upward direction
which, in the vertical plane of symmetry according to the longitudinal direction of the
mudguard, runs from the abovementioned zone obliquely upwards and approaches the vertical
transverse plane which runs through the top end of the mudguard. If such a mudguard is fitted
to a bicycle as a rear mudguard, the light will be emitted obliquely upwards in the direction of
the cyclist and thus be particularly clearly visible when the cyclist turns around during cycling.

[0028] This upward beam of light may in this case be emitted in a direction in which the main
axis of the beam of light makes an angle of at least 20°, preferably at least 30°, with respect to
a vertical plane. Preferably, the beam of light is substantially emitted within a range between 0°
and 45°. A particularly preferred embodiment is achieved if the upwardly emitted light has a
luminosity of at least 0.025 candela (cd). This ensures optimum visibility under all
circumstances.

[0029] In a very advantageous embodiment, the lighting device is incorporated into the
mudguard in such a way that, viewed in the installation position of the mudguard, the
illumination surface projects above a tangent plane (R) to the surface of the mudguard which
makes an angle (a) of at least 20° and at most 60° with respect to a vertical plane, and is
preferably at least 40°.

[0030] In an embodiment which is preferred from an aesthetic point of view, the illumination
surface is configured as a convex curved surface. The shape of the projecting illumination
surface then merges smoothly into the surface of the mudguard, so that an aesthetic unit is
produced. In this case, the translucent wall is preferably configured as a dome-shaped wall
which, centrally, is situated at a maximum distance from the surface of the mudguard and, in
the direction of the peripheral edges, runs as an evenly curved surface to the surface of the
mudguard.

[0031] In an embodiment which ensures very high visibility of the cyclist, the illumination
surface is configured to emit, in the installation position of the mudguard, a beam of light
having a luminosity distribution with respect to a vertical reference plane and a horizontal
reference plane with a mutual intersecting line which coincides with the main axis of the beam
of light, according to which the luminosity of the light which is emitted in the directions which
form a horizontal angle of 20° with respect to the vertical reference plane and form a vertical
angle of 5° with respect to the horizontal reference plane, is at least 10 % of the luminosity of
the light which is emitted along the main axis.

[0032] The main axis of the beam of light is the axis along which the light is emitted at a
maximum luminosity. The luminosity in other directions is expressed as a percentage of this
maximum luminosity. The abovementioned horizontal angle may be seen from both the left-
hand side and the right-hand side of the vertical reference plane, while the abovementioned
vertical angle may be seen from both above and below the horizontal reference plane.
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[0033] This means that the luminosity distribution specified above specifies a minimum
luminosity of 10 % of the maximum luminosity along the main axis for the following four
different directions with respect to the abovementioned reference planes:

= a first direction according to a horizontal angle of 20° to the left of the vertical reference plane
and a vertical angle of 5° above the horizontal reference plane;

= a second direction according to a horizontal angle of 20° to the left of the vertical reference
plane and a vertical angle of 5° below the horizontal reference plane;

= a third direction according to a horizontal angle of 20° to the right of the vertical reference
plane and a vertical angle of 5° above the horizontal reference plane; and

= a fourth direction according to a horizontal angle of 20° to the right of the vertical reference
plane and a vertical angle of 5° below the horizontal reference plane.

[0034] In an embodiment which also ensures an excellent visibility of the cyclist, the
illumination surface is configured to emit, in the installation position of the mudguard, a beam
of light having a luminosity distribution with respect to the abovementioned reference planes
according to which the luminosity of the light which is emitted in the directions which form a
horizontal angle of 5° with respect to the vertical reference plane and form a vertical angle of
10° with respect to the horizontal reference plane, is at least 20 % of the luminosity of the light
which is emitted along the main axis.

[0035] This luminosity distribution thus specifies that the luminosity in the following four
directions is not less than 20 % of the maximum luminosity according to the main axis of the
beam of light:

= 5° to the left of the vertical reference plane and 10° above the horizontal reference plane;
= 5° to the left of the vertical reference plane and 10° below the horizontal reference plane;

= 5° to the right of the vertical reference plane and 10° above the horizontal reference plane;
and

= 5° to the right of the vertical reference plane and 10° below the horizontal reference plane.

[0036] The above luminosity distribution may be applied without having satisfied the above-
described luminosity distribution (four directions each having a minimum luminosity of 10 %).
However, in a preferred embodiment, both luminosity distributions are applied together.

[0037] Preferably, the luminosity satisfies one or more of the following conditions:

= in the directions within a range of 5° to the left and right of the vertical reference plane and 5°
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above and below the horizontal reference plane, the luminosity is at least 1 cd.

= in the directions within a range of 110° to the left and right of the vertical reference plane and
5° above and below the vertical reference plane, the luminosity is at least 0.033 cd.

[0038] In a very advantageous embodiment of the mudguard according to the present
invention, the housing is connected to the mudguard by means of elastically deformable
detaining means, preferably by means of one or more click-fit connections. As a result thereof,
the housing can readily be connected to the mudguard and without the use of tools. No
separate connecting means are required. The detaining means can easily be hidden
underneath the surface of the mudguard.

[0039] The translucent wall of the housing is best made from a mat material, preferably made
of plastic. Due to the matness of the material, a very homogenous light is produced. Preferably,
a translucent wall made of plastic which is red in colour is provided.

[0040] The light source comprises at least one LED. If a plurality of LEDs is provided, these
may be provided on a so-called LED strip, with several LEDs being provided on the same
carrier. The LEDs may then be arranged in such a manner and/or the common carrier of the
LED strip may be configured in such a manner that the LEDs are in an oblique position with
respect to the illumination surface.

[0041] In a very particular embodiment, the orientation of the or of each light source is
adjustable. It is also possible to provide a lens to change the direction of the light. This lens
may be a fixed lens or a lens whose position is adjustable in order to influence the direction of
the emitted light. It is also possible to provide means in the housing to modify the direction of
the light emitted by the light source and/or to diffuse the light. This may be achieved, for
example, by providing the inner surface of the translucent wall with a certain relief or a surface
structure or a layer which causes diffusion of light. It is also possible, for example, to provide a
so-called light-diffusion tube or 'light guide’.

[0042] In a very preferred embodiment, the mudguard has a sandwich structure, in which two
electrically conductive layers are separated from each other by an electrically insulating
intermediate layer, in which the housing is connected to the mudguard by means of an
electrically conductive connecting means which crosses the mudguard, and in which the
connecting means forms an electrical connection between an electrically conductive layer of
the mudguard and a contact point for power supply to one or more electrical or electronic
components of the rear light device. With such a mudguard, no filament-type conductors have
to be provided, which greatly facilitates the installation. In addition, a mudguard comprising a
sandwich structure has increased stiffness.

[0043] Preferably, the connecting means is configured to provide a first electrical connection
between the one electrically conductive layer of the mudguard and a first contact point for
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power supply to one or more electrical or electronic components of the rear light device, and
the connecting means is also configured to provide a second electrical connection between the
other electrically conductive layer of the mudguard and a second contact point for power
supply to one or more electrical or electronic components of the rear light device. If required,
insulating and/or electrically conductive accessories are provided to produce both circuits and
keep them separated from each other.

[0044] The present invention also relates to a bicycle comprising a bicycle mudguard having
one or more of abovementioned particular features. The rear light device may also comprise
means to switch on at least one light source when the bicycle's brakes are being used.

[0045] In the following description, a possible embodiment of a bicycle mudguard according to
the present invention is described in more detail. This description serves only to further explain
the features of the invention and can therefore by no means be seen as a limitation of the
scope of protection of the present invention defined in the claims of this patent application or of
the area of application.

[0046] In this description, reference numerals are used to refer to the attached figures, in
which

= Fig. 1 shows a side view of a bicycle mudguard fitted to a bicycle and provided with a rear
light device according to the invention;

» Figs 2 and 7 show a rear view and a side view, respectively, of the bicycle mudguard with the
rear light device which is fitted to the bicycle from Fig. 1;

= Fig. 3 shows a side view of the rear light device which is incorporated in the mudguard from
Fig. 2;

= Fig. 4 shows a top view of the rear light device from Fig. 3;
= Fig. 5 shows an exploded view of the rear light device which is illustrated in Fig. 4;

= Fig. 6 shows a cross section along the longitudinal axis of another embodiment of a bicycle
mudguard according to the invention, in which the circled portion next to the figure shows an
enlarged part; and

* Fig. 8 shows a diagrammatic view of a mudguard according to the invention which has been
placed in the installation position together with an indication of the tangent lines and angles
which are relevant with respect to the positioning and design of the integrated rear light device
according to the present invention.

[0047] Fig. 1 shows a portion of the rear wheel (10) of a bicycle. A mudguard (1) with a
curvature according to a circular arch is attached in a conventional manner at a small
intermediate distance opposite the wheel circumference. To this end, the mudguard (1) is
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connected to a mounting point near the hub of the rear wheel (10), inter alia by means of a
connecting bar (11).

[0048] The bicycle mudguard (1) illustrated in the figures comprises a rear light device with a
watertight housing (2) which is incorporated in the mudguard (1) and which comprises several
LED light sources (3). The housing (2) also contains the necessary electrical and/or electronic
components (not shown in the figures) to control the LED light sources (3). Furthermore, the
bicycle also comprises a power source, such as for example a hub dynamo or a battery, as
well as conduction means for the power supply to the abovementioned components and light
sources in the housing (2).

[0049] The housing (2) consists of a top shell (4) and a bottom shell (7) which are assembled
by their adjoining edges to form a unit which encloses an internal space in a watertight
manner. The bottom shell (7) consists of a non-translucent plastic. The top shell (4) consists of
a convex wall (5) made from a translucent red plastic and an adjoining portion (6) which
consists of the same translucent plastic. However, the adjoining portion (6) may also consist of
non-translucent plastic.

[0050] The mudguard (1) comprises an opening which crosses the mudguard (1). The housing
(2) is incorporated into the mudguard (1) in such a way that the abovementioned convex wall
(5) of translucent material is situated in the opening and projects above the surface of the
mudguard on the outer side of the mudguard (1). In other words, the housing (2) is essentially
situated on the inner side of the mudguard (1) which faces the wheel (10), while the convex
translucent wall (5) projects from the surface of the mudguard on the outer side of the
mudguard (1). The shape and the dimensions of the peripheral edge (5a) of the translucent
wall (5) correspond to the shape and the dimensions of the opening in the mudguard (1), so
that the peripheral edge (5a) of the translucent wall (5) closely adjoins the edges of the
opening.

[0051] In order to install the housing (2) in the opening, the peripheral edge (5a) of the convex
wall (5) thereof is provided with an elastically deformable edge or a pair of elastically
deformable lips which project laterally and which can be taken beyond the edge of the opening
in the mudguard (1) by deformation in order to detain the housing (2) in this opening.

[0052] The installation can be carried out very easily and quickly by inserting the convex wall
(5) of the housing (2) from the inner side of the mudguard (1) into the opening until the
abovementioned deformable edge or lips pass beyond the edge of the opening after
deformation and then assume their non-deformed position again, as a result of which the
housing (2) click-fits into the opening.

[0053] The housing (2) is detained in the opening due to the deformable edge or lips
preventing the housing from being displaced in the direction of the inner side of the mudguard.
The housing cannot be dispraced further in the direction of the outer side of the mudguard (1)
either, since the transverse dimensions of the housing (2), with the exception of the convex
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wall (5), are greater than those of the opening. For this purpose, lateral projecting ribs (12) are
provided on the shell-shaped bottom part (7).

[0054] The connection between the mudguard (1) and the housing (2) may additionally be
secured by means of a bolt (13) and a nut (14). In certain aesthetic embodiments, such a
connection is not desired and will thus not be provided or will be provided in another, non-
visible location. In the embodiment illustrated in the figures, this bolt (13) and nut (14) also
ensure the power supply to the housing (2), as will be explained further.

[0055] When the light sources (3) are switched on, the light is emitted via the convex
translucent wall (5). The projecting convex upper surface of the translucent wall (5) in this case
forms a luminous surface (8) which is referred to by the term 'illumination surface'. The
electrical and/or electronic components and the LED light sources (3) are accommodated in
that portion of the housing (2) which is situated on the underside of the mudguard (1). Due to
the fact that the housing (2) is largely situated on the underside of the mudguard (1), it is
protected against damage by the mudguard (1).

[0056] The illumination surface (8) is a convex curved surface which, in the directions of its
peripheral edges (5a), runs towards the surface of the mudguard. Thus, viewed in the
installation position of the mudguard (1), the convex illumination surface (8) thus has a zone
(A), on the side which faces the top end of the mudguard (1), where the illumination surface (8)
runs towards the surface of the mudguard in the direction of its top edge (9). Via the
illumination surface (8) in this zone (A) which runs towards the surface of the mudguard, light is
emitted in an upward direction which, viewed in the vertical plane of symmetry which extends
along the longitudinal direction of the mudguard (1), runs obliquely upwards from the
abovementioned zone (A) and in this case approaches the vertical transverse plane which runs
through the top end of the mudguard (1). In other words, this light is emitted obliquely upwards
from zone (A) in the direction of the cyclist.

[0057] When looking at a tangent plane (R) to the surface of the mudguard which makes an
angle (a) of approximately 40° with respect to a vertical plane (see Figs 1 and 7), then the
illumination surface (8) projects above this tangent plane. On a bicycle provided with such a
rear mudguard, a cyclist who is of relatively small stature can see the illumination surface by
turning around during cycling. Thus, the cyclist can easily check if the rear light is switched on
and works properly.

[0058] The convex illumination surface (8) thus forms respective zones where the illumination
surface (8) runs in the direction of the border towards the surface of the mudguard on the
sides which face the respective borders of the mudguard (1) as well. Via the illumination
surface (8) which runs towards the surface of the mudguard in these zones, the light is thus
also emitted in the respective lateral directions, to the left and to the right of the bicycle, as a
result of which a beam of light with a very wide horizontal beam angle of approximately 220° is
formed.
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[0059] In addition, light will also be emitted in a direction which is directed downwards, away
from the cyclist. Thus, sufficient light is emitted in all directions, so that a cyclist on a bicycle
according to the invention is highly visible to other road users and, in addition, can check with
certainty whether his rear light is switched on and works properly, even during cycling.

[0060] In this case, a luminosity distribution is achieved which satisfies the following minimum
requirements for luminosity, with respect to the abovementioned reference planes and with
respect to the maximum luminosity (100 %) according to the main axis of the beam of light.

To the left of the To the right of the vertical
reference plane vertical reference plane

20° 10° 5° 0° 5° 10° 20°
_ 10° 20% 20%
Abr‘;‘]ﬁgrtehnecgogl':ggta' 5° 1 10% | 20% 70% 20% | 10%
0° 35% § 90% { 100% { 90% { 35 %
Below the horizontal 5° 1 10% § 20% 70% 20% {1 10%
reference plane 10° 20% 20%

[0061] The LED light sources (3) not only comprise the luminous semiconductor, but also, inter
alia, a reflector, contact points and a lens. The housing comprises several of these LED light
sources (3) which are fitted in a row on a common carrier (15) of circuit board material (see
Figs 5 and 6). This carrier (15) consists of an elongate strip (15a) where the circuit board
material is flexible and a wider portion (15b) which adjoins the former and where the circuit
board material is less flexible or not flexible at all. The strip (15a) of flexible material is situated
on the bottom surface of the bottom shell (7), where this bottom surface is provided with a
relief which is formed by a row of successive teeth (16) which are separated by intermediate
spaces and in which each tooth (16) has a steep flank on one side and an inclined flank which
is less steep on the other side. The strip (15a) has an undulating shape which follows the relief
formed by the teeth. The flexible circuit board material in this case forms a series of successive
tops with, in each case, a V-shaped inclined trough between two tops, with the flank on one
side in each case being less steep than the one on the other side. In each trough, a respective
LED light source (3) is fitted to the strip (15a). The LED light sources (3) are in this case fitted
to the least steep flank in each case, so that all LEDs have the same oblique orientation. The
slope of the abovementioned least steep flanks is in this case such that these flanks end up in
a virtually vertical position when the mudguard (1) is fitted to the bicycle. The LEDs arranged
on these flanks are consequently directed to the rear with respect to the bicycle.

[0062] In an alternative embodiment (not illustrated in the drawings), the bottom shell (7) has a
bottom surface without the abovementioned teeth (16). The strip (15a) is then attached to the
bottom surface and is in this case curved to form a surface having virtually the same curvature
as the mudguard. The LEDs consequently emit light in a direction which is at right angles to the
surface of the mudguard. By means of the lenses arranged opposite the LEDs, the direction of
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the emitted light can be influenced. Preferably, the light is then emitted substantially in a
virtually horizontal direction towards the rear.

[0063] In another possible embodiment (which is not illustrated in the drawings either), light is
emitted in two or more different direction as a result of the arrangement of the LEDs and/or by
influencing the direction of the emitted light. Thus, the light of certain LEDs may be emitted
mainly towards the rear, while the light of other LEDs is mainly emitted in a lateral direction or
in an upward direction.

[0064] In order to produce uniform light, the translucent wall (5) is made from mat plastic.

[0065] The mudguard (1) has a sandwich structure, in which two electrically conductive layers
(1a), (1b) are separated from each other by an electrically insulating intermediate layer (1c).
The screw connection between the mudguard (1) and the housing (2) of the rear light device is
achieved by means of an electrically conductive bolt (13) and a nut (14), and in which an
insulating sleeve (17) and an electrically conductive bush (18) are fitted to the bolt shank (13b),
so that this connection not only ensures a mechanical attachment, but also produces the
electrical contact with the power source. This is achieved as follows with reference to Fig. 6.

[0066] With its positive and negative pole, the power source electrically contacts the one (1a)
and the other conductive layer (1b) of the mudguard (1), respectively. As a result thereof, the
conductive layers (1a), (1b) of the mudguard (1) can provide the power supply to the housing

(2).

[0067] An insulating sleeve (17) is provided around the shank (13a) of the screw (13) and a
bush (18) made of electrically conductive material is provided around this sleeve (17). On the
one hand, the LED light sources (3) are in electrical contact with the top side of the circuit
board (15). The conductive bush (18) is in electrical contact with the top side of the circuit
board (15) and with the bottom conductive layer (1b) of the mudguard (1), so that the one pole
of the power source, for example the positive pole, establishes an electrical connection with the
top side of the circuit board (15) via the bottom conductive layer (1b) of the mudguard (1) and
the conductive bush (18).

[0068] On the other hand, the LED light sources (3) are also in electrical contact with the
bottom side of the circuit board (15). The nut (14) which is screwed onto the bolt shank (13a)
comes into electrical contact with the underside of the circuit board (15), while the bolt head
(13b) is in contact with the top conductive layer (1a) of the mudguard (1). The other pole of the
power source, for example the negative pole, thus establishes an electrical connection with the
bottom side of the circuit board (15) via the top conductive layer (1a) of the mudguard (1), the
bolt head (13a), the bolt shank (13b) and the nut (14).

[0069] The sleeve (17) made of insulating material is provided to prevent the bolt shank (13a)
from electrically contacting the bottom electrically conductive layer (1b) or the top side of the
circuit board (15). By means of the bolt (13) and the nut (14), an electrical circuit is thus formed
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here of which the light sources (3) form part.

[0070] As a result thereof, power can be supplied without using thread-like electrical
conductors. The electrical connections and the mechanical attachment of the housing (2) to
the mudguard (1) can thus be achieved easily and quickly during installation of the mudguard
(1) by an identical operation and using the same components, i.e. the bolt (13), the nut (14),
the insulating sleeve (17) and the conductive bush (18).

[0071] Fig. 8 diagrammatically shows a mudguard with a shape which follows a substantially
circular arch and has a centre (C). The rear side of the mudguard is situated on the left-hand
side in the figure.

[0072] The mudguard (1) is in an installation position, in which the installation angle (B)
between, on the one hand, a horizontal line through the centre (C) and, on the other hand, a
line which connects the rear end edge (20) of the mudguard (1) to the centre (C) is relatively
small, in the order of magnitude of 10°, but this angle may also be greater, such as
approximately 25° or more, or for example may be at least approximately 30° or approximately
45°. In a particular embodiment, this is for example at least 50°, such as for example at least
55°, 56°, 57°, 58° of 59°.

[0073] Two tangent planes (R1), (R2) to the surface of the mudguard are proposed, as well as
the angles (a1), (a2) between these tangent planes and a respective vertical plane (V1), (V2)
through the points of contact.

[0074] The angle (a1) of the first tangent plane (R1) is approximately 60° and the angle (a2) of
the second tangent plane (R2) is approximately 20°. In a more preferred embodiment, the
angle (a2) of the second tangent plane (R2) is preferably approximately 40°.

[0075] A respective normal line (N1), (N2) runs through the centre (C) and through each of the
two points of contact where the tangent planes (R1), (R2) touch the mudguard, and forms a
respective angle (90-a1), (90-a2) with a vertical line through the centre (C).

[0076] According to the present invention, the illumination surface (8) of the translucent wall

(5) projects above a tangent plane (R1), (R2) which forms an angle (a) of between 20° and 60°
with respect to a vertical surface (V1), (V2).
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Patentkrav

1. Cykel, der omfatter en cykelskerm (1), som er forsynet med en baglygteindretning, hvor
baglygteindretningen omfatter et hus (2), der er inkorporeret i skeermen, hvor huset (2)
omfatter en gvre skal (4) og en nedre skal (7), som samles ved de tilstgdende kanter til
dannelse af en enhed, der omslutter et indre rum, i hvilket der er anbragt mindst én lyskilde (3),
hvor huset (2) er anbragt i en tvergaende abning i skeermen (1), og den gvre skal (4) omfatter
en gennemsigtig veg (5), som er en konveks vaeg (5), der 1 anvendelse danner en
belysningsoverflade (8), og en tilstgdende del (6), og hvor formen og dimensionerne af den
gennemsigtige vegs (5) perifere kant (5a) svarer til formen og dimensionerne af abningen i
skermen (1), saledes at den gennemsigtige vegs (5) perifere kant (5a) stgder tzet op til
abningens kanter, hvor den gennemsigtige vag (5) danner en belysningsoverflade (8), der rager
ud fra skermens overflade, ved at belysningsoverfladen (8) i det vasentlige fglger skermens
(1) krumning, og ved at belysningsoverfladen, set i skeermens monteringsposition, rager ud
over et tangentplan (R) til skeermens overflade, der udger en vinkel (o) 1 forhold til et
vertikalplan, som er mindst 20° og hgjst 60°, og hvor
* den gennemsigtige vag (5) er fremstillet ud fra et gennemsigtigt plastmateriale, og
den tilstgdende del (6) er fremstillet af det samme gennemsigtige plastmateriale eller et
andet ikke-gennemsigtigt plastmateriale;
» abningen skarer skeermen (1), og huset (2) er inkorporeret i skeermen (1) pa en sadan
made, at den konvekse vag (5) er placeret i abningen og rager ud over skermens
overflade pa skeermens (1) yderside, saledes at huset i det vaesentlige er placeret pa
skermens (1) inderside, der vender mod cyklens baghjul (10), mens den konvekse veg

(5) rager ud fra skeermens (1) overflade pa skeermens (1) yderside.

2. Cykel ifglge krav 1, kendetegnet ved, at belysningsoverfladen, set i skaermens
monteringsposition, rager ud over et tangentplan (R) til skeermens overflade, der udggr en

vinkel (a) 1 forhold til et vertikalplan, som er mindst 40°.

3. Cykel ifglge krav 1 eller 2, kendetegnet ved, at hgjden, med hvilken belysningsoverfladen

rager ud fra skermens overflade, ikke er mere end 10 mm.

4. Cykel ifglge et af de foregaende krav, kendetegnet ved, at den fremspringende

belysningsoverflade (8), set i skaermens (1) monteringsposition, pa begge sider omfatter en
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zone, der forlgber i retning af randen hen imod skarmens overflade, saledes at der via disse

zoner kan udstrales lys i begge laterale retninger.

5. Cykel ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at den
fremspringende belysningsoverflade (8), set 1 skermens (1) monteringsposition, er konfigureret

til at udsende en lysstrale med en horisontal stralevinkel pa mindst 180°.

6. Cykel ifglge et hvilket som helst af de foregaende krav, kendetegnet ved,
at belysningsoverfladen, pa den side, der er rettet mod den gvre ende af skeermen (1), og set i
skermens (1) monteringsposition, omfatter en zone (A), hvor belysningsoverfladen (8)

forlgber i retningen fra overkanten (9) til skaermens overflade.

7. Cykel ifglge krav 6, kendetegnet ved, at zonen (A), set i skermens (1) monteringsposition,
er konfigureret til at udsende lys i en opadgéaende retning, som, i det vertikale symmetriplan
ifglge skaermens (1) laengderetning, forlgber fra zonen (A) skrat opad og narmer sig det

vertikale tvergaende plan, der forlgber gennem den gvre ende af skeermen (1).

8. Cykel ifglge krav 6 eller 7, kendetegnet ved, at det opad udsendte lys har en lysstyrke pa
mindst 0,025 cd.

9. Cykel ifglge et hvilket som helst af de foregaende krav, kendetegnet ved,

at belysningsoverfladen (8) er konfigureret til, i skeermens (1) monteringsposition, at udsende
en lysstrale med en lysstyrkefordeling i forhold til et vertikalt referenceplan og et horisontalt
referenceplan med en fzelles skeringslinje, der sammenfalder med lysstralens hovedakse, ifglge
hvilket lysstyrken af det lys, der udsendes i de retninger, som danner en horisontal vinkel pa
20° i forhold til det vertikale referenceplan og danner en vertikal vinkel pa 5° i forhold til det
horisontale referenceplan, er mindst 10 % af lysstyrken af det lys, der udsendes langs

hovedaksen.

10. Cykel ifglge et hvilket som helst af de foregaende krav, kendetegnet ved,

at belysningsoverfladen (8) er konfigureret til, i skeermens (1) monteringsposition, at udsende
en lysstrale med en lysstyrkefordeling i forhold til et vertikalt referenceplan og et horisontalt
referenceplan med en fzelles skeringslinje, der sammenfalder med lysstralens hovedakse, ifglge

hvilket lysstyrken af det lys, der udsendes i de retninger, som danner en horisontal vinkel pa 5°
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i forhold til det vertikale referenceplan og danner en vertikal vinkel pa 10° i forhold til det
horisontale referenceplan, er mindst 20 % af lysstyrken af det lys, der udsendes langs

hovedaksen.

11. Cykel ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at lyskilden (3)
omfatter mindst én LED.

12. Cykel ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at lyskildens (3)

orientering kan indstilles.

13. Cykel ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at huset (2)
omfatter midler til modificering af retningen af det lys, der udsendes af lyskilden (3), og/eller

til spredning af lyset.

14. Cykel ifglge et hvilket som helst af de foregaende krav, kendetegnet ved, at skaermen (1)
har en sandwichstruktur, hvor to elektrisk ledende lag (1a), (1b) er adskilt fra hinanden af et
elektrisk isolerende mellemlag (1c), hvor huset (2) er forbundet med skermen (1) ved hjzlp af
et elektrisk ledende forbindelsesmiddel (13), (14), som skerer skeermen (1), og ved at
forbindelsesmidlet (13), (14) i sa fald danner en elektrisk forbindelse mellem et elektrisk
ledende lag (1a), (1b) af skaermen (1) og et kontaktpunkt til strgmtilfgrsel til én eller flere

elektriske eller elektroniske komponenter af baglygteindretningen.
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