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BICYCLE LIGHT-PROJECTING DEVICES WITH LASER BEAM

This invention relates to light-projecting devices and a mount for a light-projecting
device. In one particular application, such light-projecting devices may be used with

bicycles.

Light-projecting devices, such as lamps, torches and the like are of course very well-
known for various applications. In the field of lamps for bicycles for example, it is
now common to use one or more light-emitting diodes (LEDs) to provide a visible

light output for both front and rear lamps.

Recently, it has been proposed (see GB-B-2490889) to provide an additional safety
device for bicycles, whereby an image, such as the symbol of a bicycle, is projected
onto the ground in front of the bicycle, which may be seen easily by other road users.

The image may be created by a laser.

It is an aim of the present invention to improve such a device, and so to provide an
integrated laser image projection component with an additional visible light source,
so as to provide both laser image generation and illumination within a unitary device.
While this has particular relevance to bicycles, and indeed will be described below
referring to bicycle use predominantly, it will be recognized that such a device may

have utility with other vehicles.

An additional aim of the present invention is to provide a safety and security
mechanism for an image generating device, to prevent actuation of a laser source
once the device is removed from a bicycle. In accordance with the invention, this

aim is achieved by incorporating a Hall-effect component within the device.

In accordance with a first aspect of the present invention there is provided a light-
projecting device for use on a vehicle, the device comprising a laser unit and a light
source, wherein the laser unit comprises a laser source and an image forming
means configured for acting on laser light produced by the laser source and

projecting a predetermined image onto a surface external to the vehicle in use, and
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wherein the light source produces a visible light beam in use.

In accordance with a second aspect of the present invention there is provided a
mount for attaching a light-projecting device to a bicycle, the light-projecting device
comprising a light-projecting unit comprising a light generating means, an electric
power source for the light generating means and a magnetic switch component
connected between the light generating means and the power source,

the mount comprising attachment means for attaching the mount to the bicycle and
receiving means for releasably receiving the light-projecting unit,

wherein the mount further comprises a magnetic member, such that when the light-
projecting unit is received by the mount, the magnetic switch component comes
under the magnetic influence of the magnetic member and enables current to flow

from the power source to the light generating means.

In accordance with a third aspect of the present invention there is provided a light-
projecting device for use on a bicycle, the device comprising:

a light-projecting unit comprising a light generating means and an electric power
source for the light generating means, and

a mount comprising attachment means for attaching the mount to the bicycle and
receiving means for releasably receiving the light-projecting unit,

wherein the mount further comprises a magnetic member and the light-projecting
unit comprises a magnetic switch component connected between the light
generating means and the power source, such the magnetic switch component
enables current to flow from the power source to the light generating means when
the light-projecting unit is received by the mount and the magnetic switch component
is under the magnetic influence of the magnetic member, but blocks said current flow

when the unit is removed from the mount.

In accordance with a fourth aspect of the present invention there is provided a light-
projecting device for use on a bicycle, the device comprising:

a light-projecting unit comprising a light generating means and an electric power
source for the light generating means, and

a mount comprising attachment means for attaching the mount to the bicycle and

receiving means for releasably receiving the light-projecting unit,
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wherein the receiving means is adapted to receive the light-projecting unit within a
range of angular positions relative to the receiving means, such that the direction of
light projected from the device may be selected relative to the bicycle, the receiving
means further comprising securing means for locking the light-projecting unit at the

selected angular position.

In one preferred embodiment of the present invention there is provided a light-
projecting device for use on a bicycle, motorcycle or other vehicle to project light
ahead of the vehicle, wherein the light projected includes an image that is projected

onto the path ahead of the vehicle.

In any case, the image projected may be representative of the vehicle to alert other
road users to the presence of the vehicle, to its direction and / or speed of
movement, and/or to an incipient or existing dangerous condition. The image may

for example be a symbol representative of a bicycle, motorcycle or other vehicle.

The light-projecting device of the invention may include a sub-assembly in which an
elongate laser-source of light is carried to extend lengthwise on an elongate chassis
that carries a printed circuit board as part of the electrical energisation circuitry of the
laser-source. An element to impose the image in the light emitted by the laser-
source, for example by diffraction through optical interference, may be carried with
the laser-source on the chassis. Furthermore, another light source, for example in
the form of a light-emitting diode, may be carried by the chassis to emit light in

addition to that emitted by the laser-source.

The invention will now be described, by way of example, with reference to the

accompanying drawings, in which:

Fig. 1 schematically shows a perspective view from above and the rear an
embodiment of the light-projecting device in accordance with an embodiment of the
present invention;

Fig. 2 schematically shows an exploded view of the light-projecting device of Fig. 1;
Fig. 3 schematically shows a longitudinal section of the light-projecting device of Fig.
1-

H
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Fig. 4 schematically shows an exploded view of a sub-assembly that forms part of
the light-projecting device of Fig. 1;

Fig. 5 is a schematic diagram of a switching circuit for use in an embodiment of the
present invention;

Fig. 6 is a schematic, exploded perspective view of internal components of a device
in accordance with a further embodiment of the present invention;

Fig. 7 is a schematic, sectional view of the components of Fig. 6;

Fig. 8 is a schematic, sectional view similar to Fig. 7, including a casing;

Fig. 9 schematically shows a mounting mechanism for the device of Fig. 6;

Fig. 10 schematically shows the mechanism of Fig. 9 when disassembled;

Fig. 11 schematically shows a sectional view of the device of Fig. 6 with mounting
mechanism attached; and

Figs. 12a-e schematically show the device of Fig. 6 attached in a variety of positions,

in both plan and perspective views.

The example of a light-projecting device to be described with reference to the
drawings is for use on a bicycle and will be described in this context, but it has wider
use than this and may be used similarly on a motorcycle or other vehicle to provide a
projection of a light image for safety purposes, for example in the forward direction
ahead of the vehicle, rear direction behind the vehicle or even laterally depending on

the particular requirement.

Referring to Figs. 1 to 3, the light-projecting device in a first embodiment comprises
and is housed within a cylindrical light-alloy casing 1. The front end of the casing 1
is sealed closed by a transparent, plastics disc 2, and a domed cap 3 is screwed

onto the rear end to complete closure and sealing of the casing 1.

A thin, metal panel 4 is located within an indented portion 5 of the upper surface of
the casing 1 and is etched with indicia to show regions of the panel 4 that may be
depressed by finger or thumb in the control of operation of two light sources within
the device. The two light sources are provided respectively, as shown in Figs. 2 to 4,
by a light-emitting diode (LED) 10 and a laser source module 11 that are mounted
together with a printed-circuit board (PCB) 12 on an elongate chassis 13 in a sub-

assembly 14.
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In the sub-assembly 14, which is shown in exploded form in Fig. 4, the LED 10 is
carried on the chassis 14 beneath an angled mirror 15 which serves to reflect light
from the LED 10 forward through the front, transparent disc 2, producing a visible
light beam. The laser module 11 is mounted on the chassis 14 beneath the PCB 12,
to direct the coherent beam of light emitted from its projection-aperture 16 forward
through the disc 2 via an image forming means comprising a diffraction optical
element (DOE) that is in the form of a disc 17 of polycarbonate secured over the
aperture 16. The disc 17 acts by optical interference to diffract the light from the

aperture 16 into an image that is projected forward through the disc 2.

The LED 10 and the laser module 11 are connected in individual circuits of the
printed-circuit board 12 to be energised 10 electrically from a common power source,
i.e. a battery 18 housed in the rear of the light-projecting device. The energisation
circuit for the LED 10 extends from one pole 19 of the battery 18 through an
individual contact switch 20 of the board 12 and the LED 10 in series, to ‘return’ to
the other pole 21 of the battery 18 via the casing 1 and cap 3. Similarly, the
energisation circuit for the laser module 11 extends from the pole 19 of the battery
18 via an individual contact switch 22 of the board 12 and the module 11 in series,
and ‘returns’ via the casing 1 and cap 3 to the other pole 21. Each switch 20 and 22
has a button 23 that when depressed sequentially steps the switch successively
through a repeating sequence of three distinct conditions: ‘ON’, ‘FLASHING’ and
‘OFF".

While the switch 20 is in the ‘ON’ condition the energisation circuit of the LED 10 is
closed directly through the switch 20 so that the LED 10 emits light continuously,
whereas while the switch 20 is in the ‘FLASHING’ condition the energisation circuit is
completed through the switch 20 via an individual flasher circuit (not shown) on the
PCB 12. The flasher circuit interrupts the circuit intermittently (for example at an on-
off frequency of around 3-4 Hz) so that only flashes of light are then emitted by the
LED 10. The energisation circuit of the LED 10 is open when the switch 20 is in the
‘OFF’ condition so that no light is then emitted by the LED 10.

Similar operation of the laser module 11 occurs in dependence on the condition of
the switch 22, in that when the switch 22 is in the ‘ON’ condition the module 11 is
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energised continuously to emit light in the form of the image imposed by the disc 17,
whereas when the switch 22 is in the ‘FLASHING' condition, an individual flasher
circuit (not shown) on the PCB 12 is included in the energisation circuit by the switch
22 to cause the light emitted by the module 11 to flash intermittently (for example
with an on-off frequency of around 3-4 Hz). The energisation circuit of the module
11 is broken at the switch 22 so that no image is projected when the switch 22 is in
the ‘OFF’ condition.

During assembly of the light-projecting device, the sub-assembly 14 is entered into
the casing 1 from the front-end and then closed by the disc 2 with the switches 20
and 22 located in register with apertures 24 and 25 respectively through the casing 1
within the indented portion 5 (see Fig. 2). Pusher-buttons 26 and 27 of plastics
material are located in the apertures 24 and 25 to abut the buttons 23 of the switches
20 and 22 respectively, and a rubber-seal plate 28 is secured over them within the
indented portion 5. The thin, metal panel 4 is bonded to the plate 28 with the etched
indicia located where depression by finger or thumb will cause the underlying

pusher-button 26 or 27 to actuate the button 23 of the relevant switch 20 or 22.

The battery 18, which is preferably a lithium battery, is inserted into the casing 1 with
its pole 19 making contact with the energisation circuits of the PCB 12. The cap 3 is
then screwed onto the casing 1 with an ‘O’ring 29 for waterproof sealing, and
completes the ‘return’ paths via the casing 1 to the pole 21 of the battery 18. In
circumstances where the battery 18 is re-chargeable, provision for charging may be

made by contact connections (not shown) through the casing 1 and / or cap 3.

A threaded hole 30 in the underside of the casing 1 facilitates mounting of the light-
projecting device on a suitable mount on the bicycle (or other vehicle), as will be
described in more detail below. For safety, provision is desirably made to ensure
that the laser-module 11 cannot be energised unless and until the light-projecting
device is fully established on its mount. In this regard for example, the mount may
incorporate a magnetic member, such as a rare-earth magnet or the like, and the
light-projection device may then include a magnetic switch component, such as a
Hall-effect device or reed switch connected with the energisation circuit of the laser-

module 11. The purpose of the magnetic switch component is to communicate with
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the PCB 12 to complete that circuit under the influence of the magnet when the
switch 22 is in the ‘ON’ or ‘FLASHING’ condition, only when the device is fully
established on the mount, but otherwise to hold that circuit open irrespective of the

condition of the switch 22.

When the light-projecting device is fully established on its mount on the bicycle (or
other vehicle), finger- or thumb-operation of the control panel 4 to actuate the switch
20 to its ‘ON’ or ‘FLASHING’ condition, will result in light from the LED 10 illuminating
the path ahead of the vehicle. Corresponding actuation of the switch 22 will energise
the laser module 11 to project an image determined by the interference pattern of the
disc 17, into that path. The light emitted in each case will be continuous or flashing

depending on whether the switch-selection is of the ‘ON’ or ‘FLASHING’ condition.

A cord or chain may be attached to the light-projecting device by threading it through
holes 31 in the cap 3.

A diagram of an exemplary switching circuit for the device of the present invention is
shown schematically in Fig. 5. Here it can be seen that the magnetic switching
component is operable to switch the output signal “Out” between a lighting voltage
Vce and ground “GND”.

A further embodiment of the present invention is shown in Figs. 6, 7 and 8, with Fig.
6 schematically showing an exploded perspective view of internal components of a
the device, Fig. 7 being a schematic sectional view of the components of Fig. 6, and

Fig. 8 being similar to Fig. 7 but additional showing a casing.

Here, and as shown in Fig. 7, a casing 56 generally similar to casing 1 of the first
embodiment is used to house the internal components shown in Figs. 6 and 7. Here,
a modified form of chassis 40 is used, which may for example be die-cast, the shape
of which substantially conforms to that of the internal surface of the casing 56. The
chassis 40 carries a PCB 41 on which the respective energisation circuits for a laser
unit 42 and LED light source 43 are at least partially provided. As in the first

embodiment PCB 41 carries respective contact switches (not shown) for the laser
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and LED, which are operable by pressing corresponding regions of the casing 56,

e.g. via a thin, metal plate as in the first embodiment.

It can be seen that a laser unit 42 is mounted within an aperture provided at the rear
of the chassis 40, while an LED source 43 and associated reflector 46, for example a
parabolic reflector, are received at the front end of the chassis 40. A channel 44
extends through the length of the chassis, offset from the radial centre, from front to
rear and connecting the laser unit’s mounting aperture, allowing laser light from the
unit to pass through the chassis to the front. A DOE 45 is retained in the front
portion of the channel 44 to create an image as in the first embodiment. The
reflector 46 and LED source 43 are held in place within the chassis 40 by an end cap
47. End cap 47 comprises a transparent disc 48 at its end, allowing both light from

LED source 43 and laser light from unit 42 to pass therethrough.

The underside of the chassis 40 carries a battery module comprising a battery 49,
e.g. a lithium-ion cell, with associated insulating liners 50 and 51 respectively
provided above and below the battery 49. The battery is retained in chassis 40 by a
retainer plate 52 which is fixedly attached to the chassis 40 in use, retaining the

battery and insulating liners therebetween.

The rear end of chassis 40 is provided with an O-ring 53, which end cap 47 also
carries axially displaced O-rings 54 and 55, to ensure a water-tight fitting within the

casing 56.

Figs. 9 to 12 schematically show a mounting mechanism for the device of this
second embodiment. It should immediately be noted however that while, for the
sake of example, the mounting is described with reference to this second
embodiment, a very similar mounting mechanism could be used with the device of

the first embodiment, with minimal changes being required.

Fig. 9 schematically shows the light-projecting unit in its casing 56 attached to a
mount 60. Mount 60 includes attachment means for attaching the mount to a
bicycle, the attachment means including a projecting bracket 61 which arcs along a

generally circular path, with bracket 61 being pivotably connected, via a pivot 63, at
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its distal end to an arm 62, which is substantially formed as an arc of the same
radius of curvature as bracket 61, the arrangement being such that when in a closed
configuration, the interior surfaces of bracket 61 and arm 62 substantially define a
closed circle for receiving a bicycle's handlebar 79. The interior surface of bracket
61 and arm 62 is covered by a flexible rubber spacer 73 to provide an enhanced grip
on the handlebar. Spacer 73 is biased into an extended position to help arm 62
open when required. The distal end of arm 62 includes substantially “C"-shaped
jaws 64 for receiving the shaft of a bolt 65 which is received, by screw-fitting, within
the body of mount 60 and in use extends downwardly therefrom. To attach the
mount 60 to a handlebar (not shown), the arm 62 is pivoted open, the bracket 61 and
arm 62 are closed around the handlebar so that the jaws 64 receive the shaft of bolt
65, and the bolt 65 is tightened, by screwing into the mount 60, to clamp the
handlebar as required, with the head of the bolt 65 pressing against the underside of
jaws 64. In order to accommodate handlebars of a range of diameters, one or more
additional flexible rubber spacers (not shown) may be inserted between the arm /
bracket and the handlebar before clamping. In order to remove the mount, the
process is reversed. It should be noted that bolt 65 need never be fully removed

from the mount 60, just retracted sufficiently to enable jaws 64 to pass its head.

Mount 60 is modular, and includes a separate receptacle, i.e. a bracket cup 70
having a vertical-axis aperture to receive in use a stem 66 (see Fig. 10) of a device
adaptor 67, which is semi-permanently attached to the underside of light-projecting
unit casing 56. Adaptor 67 includes a projecting leaf-spring lever 68 which carries a
tab 80. When connected to the mount body, the tab 80 engages with a projecting lip
69 which extends around the perimeter of the bracket cup 70 to prevent relative
vertical movement therebetween. This engagement can be released by manually
lifting the lever 68 to move it toward the casing 56 and the tab 80 away from lip 69,
so that the stem 66 can be slid up and out of the cup 70. Cup 70 is lockable with

respect to the mount body by means of a bolt 71, shown in more detail in Fig. 11.

Fig. 10 schematically shows the mounting mechanism of Fig. 9 but in a partially
disassembled state, with lever 68 raised and the adaptor 67 removed from cup 70.
Here it can be seen that stem 66 is not of circular but of asymmetric polygonal cross-

section, with the aperture of cup 70 being correspondingly formed. This means
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firstly that stem 66 can only be received within the aperture in one orientation, and

secondly that once received, it cannot rotate relative thereto.

Fig. 11 schematically shows a sectional view of the mounting mechanism of Fig. 9,
where incidentally the mount has been tightened to cater for a relatively small-
diameter handlebar. Firstly, it can be seen that the mount body includes a socket
74 to receive and retain a corresponding plug of the rubber spacer 73. Cup 70
includes, proximate its upper extent, a magnetic member such as a rare earth
magnet 72. Cup 70 receives bolt 71 at its lower end. Between the head of bolt 71
and cup 70 is a flange 75 of the mount body, such that tightening of the bolt 71 into
the cup causes the cup to be securely locked to the body. Adaptor 67 is affixed to
casing 56 by means of two bolts 76, 77, which prevent relative rotation of the adaptor
67 and casing 56. The bolts 76, 77, if made of metal, also help to direct the
magnetic flux from magnet 72 to the casing 56. A small printed circuit board 78,
which includes a magnetic switch component such as a Hall-effect sensor or reed
switch (not shown) forming part of the energisation circuit for the laser unit 42, is
located proximate the lower side of casing 56, adjacent the bolt 76 in use, so that it is
under the influence of the magnetic flux from magnet 72 only when the adaptor is

correctly received within cup 70.

Cup 70 is relatively rotatable with respect to the mount body, enabling the left-right
direction of the light-projecting device to be infinitely adjusted within a range
delimited by abutment of the lever 68 with the mount body or handlebar. In this way,
some angular positions, in particular those with a rear-facing light-projecting unit, are
prevented to avoid clearly unwanted or dangerous positions (such as with the unit
pointing backwards and shining LED or laser light towards the cyclist) from being
used. This is schematically shown in Figs. 12a-e, which show the device at five
different possible angular positions relative to the handlebar 79. It should be noted
that whichever angular position is used, the bolt 76 will remain proximate the

magnetic switch component, due to the cup and casing being moved in concert.

In use, firstly the mount is clamped to the handlebar as outlined above. Bracket cup
70 is placed in the mount body with the stem 66 received and engaged therein. The

left-right positioning of the light-projecting unit is adjusted until it is as required, and
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then the unit is held in that position by tightening bolt 71, to hold the cup 70 fixed

relative to the mount body.

The above-described embodiments are exemplary only, and other possibilities and
alternatives within the scope of the invention will be apparent to those skilled in the
art. For example, separate power sources may be provided for each of the LED and

the laser unit.

While a bolt 76 has been shown as focussing the magnetic flux to the Hall-effect
sensor, other techniques may be used, for example other flux guidance components,
or the sensor could simply be kept at a position closer to the magnet in use, and the

strength of the magnet selected accordingly.
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Claims

1. A light-projecting device for use on a vehicle, the device comprising a laser
unit and a light source,

wherein the laser unit comprises a laser source and an image forming means
configured for acting on laser light produced by the laser source and projecting a
predetermined image onto a surface external to the vehicle in use, and

wherein the light source produces a visible light beam in use.

2. A device according to claim 1, comprising a common power source for

powering the light source and the laser source.

3. A device according to claim 1, comprising first and second power sources for

respectively powering the light source and the laser source.

4, A device according to either of claims 2 and 3, wherein the laser unit and the
light source comprise respective energisation circuits for supplying power from a

power source to the laser source or light source.

5. A device according to claim 4, wherein the respective energisation circuits for
the laser unit and light source are at least partially provided on a common printed

circuit board located within the device.

6. A device according to claim 5, wherein the respective energisation circuits

comprise respective switches mounted on the printed circuit board.

7. A device according to claim 6, comprising a magnetic switch component for

selectively opening and closing the energisation circuits.

8. A device according to claim 7, wherein the magnetic switch component

comprises a Hall-effect switch component.

9. A device according to any of claims 5 to 8, comprising a chassis which carries

the printed circuit board and the laser source.
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10. A device according to claim 9, wherein the chassis carries the light source.

11. A device according to any preceding claim, wherein the laser source produces

green laser light in use.

12. A device according to any preceding claim, wherein the light source

comprises an LED.

13. A device according to any preceding claim, for acting as a front light of a

bicycle and the external surface comprises the path ahead of the bicycle.

14. A device according to any of claim 1 to 12, for acting as a rear light of a

bicycle, and the external surface comprises the path behind the bicycle.

15. A device according to either of claims 13 and 14, wherein the predetermined

image comprises an image of a bicycle.

16. A mount for attaching a light-projecting device to a bicycle, the light-projecting
device comprising a light-projecting unit comprising a light generating means, an
electric power source for the light generating means and a magnetic switch
component connected between the light generating means and the power source,
the mount comprising attachment means for attaching the mount to the bicycle and
receiving means for releasably receiving the light-projecting unit,

wherein the mount further comprises a magnetic member, such that when the light-
projecting unit is received by the mount, the magnetic switch component comes
under the magnetic influence of the magnetic member and enables current to flow

from the power source to the light generating means.

17.  Alight-projecting device for use on a bicycle, the device comprising:

a light-projecting unit comprising a light generating means and an electric power
source for the light generating means, and

a mount comprising attachment means for attaching the mount to the bicycle and

receiving means for releasably receiving the light-projecting unit,
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wherein the mount further comprises a magnetic member and the light-projecting
unit comprises a magnetic switch component connected between the light
generating means and the power source, such the magnetic switch component
enables current to flow from the power source to the light generating means when
the light-projecting unit is received by the mount and the magnetic switch component
is under the magnetic influence of the magnetic member, but blocks said current flow

when the unit is removed from the mount.

18. A device according to either of claims 16 and 17, wherein the magnetic switch

component comprises a Hall-effect switch component.

19. A device according to any of claims 16 to 18, wherein the light-generating

means comprises a laser source.

20. A device according to any of claims 16 to 18, wherein the light-generating

means comprises an LED.

21. A device according to any of claims 16 to 18, wherein the light-generating

means comprises both a laser source and an LED.

22. A device according to claim 21, wherein the magnetic switch component is
connected between the laser source and the power source so that when the unit is
removed from the mount, current flow to the laser source is blocked, but the current
flow to the LED is unblocked.

23.  Alight-projecting device for use on a bicycle, the device comprising:

a light-projecting unit comprising a light generating means and an electric power
source for the light generating means, and

a mount comprising attachment means for attaching the mount to the bicycle and
receiving means for releasably receiving the light-projecting unit,

wherein the receiving means is adapted to receive the light-projecting unit within a
range of angular positions relative to the receiving means, such that the direction of

light projected from the device may be selected relative to the bicycle, the receiving
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means further comprising securing means for locking the light-projecting unit at the

selected angular position.

24. A device according to claim 23, wherein the mount further comprises a
magnetic member and the light-projecting unit comprises a magnetic switch
component connected between the light generating means and the power source,
such the magnetic switch component enables current to flow from the power source
to the light generating means when the light-projecting unit is received by the mount
and the magnetic switch component is under the magnetic influence of the magnetic

member, but blocks said current flow when the unit is removed from the mount.

25. A device according to claim 24, wherein the magnetic switch component

comprises a Hall-effect switch component.

26. A device according to any of claims 23 to 25, wherein the receiving means
comprises a receptacle for receiving the light-projecting unit, the receptacle being

rotatable with respect to the attachment means.

27. A device according to claim 26 when dependent on claim 24, wherein the

magnetic member is located within the receptacle.

28. A light-projecting device substantially as herein described with reference to

the accompanying figures.

29. A mount substantially as herein described with reference to the accompanying

figures.



WO 2014/080168 PCT/GB2013/052394

1710

3




PCT/GB2013/052394

WO 2014/080168

2110




PCT/GB2013/052394

WO 2014/080168

3/10




000000000000000000000000000000

4 /10




WO 2014/080168 PCT/GB2013/052394

5/10

6 ] .
):l.___ | _\"'"\
5\ |ls
/ o |3
© wn
- f > 0
Q : ' [
] . c
’ ’ o |
. (] O
ODeaae (X N N ] 2

GND
1
!

- Lo
31t —/ <
LL

Vce

SUBSTITUTE SHEET (RULE 26)



‘ . WO 2014/080168 PCT/GB2013/052394

6/10

SUBSTITUTE SHEET (RULE 26)



PCT/GB2013/052394

., WO 2014/080168

7110

53

a4
\‘ 4
4 :
: :

v
’
v
7
7
7
7
7

49 52 40

41

IR ATALLLIRAA L TA LA LA AL LA T LA L LI AR A AT IR A A T AR R LN LI L AR S A LA LU AL AN N AR A S AN Y
L2 ST IOV IITITITS

54 55 47

56

SUBSTITUTE SHEET (RULE 26)



WO 2014/080168 PCT/GB2013/052394

8/10

SUBSTITUTE SHEET (RULE 26)



WO 2014/080168 PCT/GB2013/052394

9/10

N l
N
NN
: ™~
N| N ™~
N
N [N N W -
il R
N
N
AN
AN
\ o
( N N~
N
00 . ' N i
™~ ( N
( N
( N
4 \
| \BA
|
N
™~
<<
N~

SUBSTITUTE SHEET (RULE 26)



PCT/GB2013/052394

WO 2014/080168

10/10

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No

PCT/GB2013/052394
A. CLASSIFICATION OF SUBJECT MATTER
INV. B62J6/02 B62J6/04 B62J11/00 B62J27/00 B62J99/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B62J

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2012/285026 Al (MIN BYUNG DAN [KR]) 1-7,
15 November 2012 (2012-11-15) 9-15,28,
29
A the whole document 8,17-27
X GB 2 474 486 A (SALAMANDER 3D LTD [GB]) 1-7,9-15
20 April 2011 (2011-04-20)
A the whole document 8
X US 2010/283590 Al (TEE ALEXANDER KIRBY 1-7,9-15
[US] ET AL) 11 November 2010 (2010-11-11)
A the whole document 8
X US 2012/112635 Al (CHO KIL HWAN [KR] ET 1-7,9-15
AL) 10 May 2012 (2012-05-10)
A the whole document 8
_/ -

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

13 February 2014

Date of mailing of the international search report

19/02/2014

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Gaillard, Alain

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




International application No.
INTERNATIONAL SEARCH REPORT PCT/GB2013/052394
BoxNo.ll  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

m No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




International Application No. PCT/ GB2013/ 052394

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-15, 28, 29

Combination of a light beam with as laser beam together in a
lighting device of a bicycle.

2. claims: 16-22

Mount for attaching a lighting device on a bicycle wherein
the power source is the mount and will purchase the lighting
device with current when said device is fastened on said
mount.

3. claims: 23-27

Lighting assmbly with light projecting unit and mount
wherein said unit can be securing at a selected angular
position.




INTERNATIONAL SEARCH REPORT

International application No

PCT/GB2013/052394

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

> >xX » X

EP 2 284 069 Al (REMY VINCENT [FR])
16 February 2011 (2011-02-16)
the whole document

EP 1 765 038 A2 (HUNG PAO-CHUANG [TW])
21 March 2007 (2007-03-21)
the whole document

US 2003/227773 Al (YANG CHANG YAO [TW])
11 December 2003 (2003-12-11)
the whole document

1-7,9-15
8

17

1-16,
18-22,
28,29

23

1-15,
24-29

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/GB2013/052394
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2012285026 Al 15-11-2012 JP 2013515647 A 09-05-2013
KR 100959262 Bl 26-05-2010
US 2012285026 Al 15-11-2012
WO 2011081263 Al 07-07-2011
GB 2474486 A 20-04-2011 NONE
US 2010283590 Al 11-11-2010  NONE
US 2012112635 Al 10-05-2012 KR 20120047425 A 14-05-2012
US 2012112635 Al 10-05-2012
EP 2284069 Al 16-02-2011 EP 2284069 Al 16-02-2011
FR 2949104 Al 18-02-2011
EP 1765038 A2 21-03-2007 CN 1932371 A 21-03-2007
EP 1765038 A2 21-03-2007
US 2003227773 Al 11-12-2003  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




LS

AGRHBR—FERANEMEGEREESR  AELE R O
FORE LA IR 0 o AT B T S MO IR A B AR A R
B ATHLE AR A R B A IS AR A B AT IO IR A A 8K
o i HEFAE G EAZIETEMER Fay sk dm L LA

Eb o R R R A AT R R -



	Biblio page:1
	Description page:2
	Claims page:13
	Drawings page:17
	ISR page:27

