HU000031144T2
-x 9 HU (11) Lajstromszam: E 031 144 13 T2
e Nemaot Hivatal
EUROPAI SZABADALOM
SZOVEGENEK FORDITASA
(21) Magyar tigyszam: E 12 777541 (51)Int.Cl. B60Q 1/26 (2006.01)

(22) A bejelentés napja: 2012. 04. 27.
(86) A nemzetkdzi (PCT) bejelentési szam:

(96) Az eurdpai bejelentés bejelentési szama: PCT/US 12/035333
EP 20120777541 (87) A nemzetkdzi kdzzétételi szam:

(97) Az eurdpai bejelentés kdzzétételi adatai: WO 12149240
EP 2701948 A1 2012. 11. 01.

(97) Az eurdpai szabadalom megadasénak meghirdetési adatai:
EP 2701948 B1 2016. 09. 21.

(30) Elsébbségi adatok: (74) Képvisels:
201113096241 2011. 04. 28. us Sworks Nemzetkdzi Szabadalmi Ugyvivéi

Iroda Kft., Budapest
(72) (73) Feltalélo(k) és szabadalmas(ok):
Smith, Forrest, Santa Ana, CA 92704 (US)

(54) Lumineszcens kerékpar

Az eurdpai szabadalom ellen, megadasanak az Eurdpai Szabadalmi K6zlonyben valé meghirdetésétél szamitott kilenc hénapon bellil,
felszélalast lehet benyujtani az Eurépai Szabadalmi Hivatalnal. (Eurépai Szabadalmi Egyezmény 99. cikk(1))

A forditast a szabadalmas az 1995. évi XXXIII. térvény 84/H. §-a szerint nyujtotta be. A forditas tartalmi helyességét a Szellemi Tulajdon
Nemzeti Hivatala nem vizsgalta.




EP 2 701 948 B1

(19)

(12)

(45)

(21)

(22)

Eurcpiisches
Patentarni

Eurcpean
Patent Office

Office européen
des brevets

EP 2701948 B1

(1)

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
21.09.2016 Bulletin 2016/38
Application number; 12777541.9

Date of filing: 27.04.2012

(1)

(86)

(87)

Int Cl.
B60Q 1/26 (2006.07)

International application number:
PCT/US2012/035333

International publication number:
WO 2012/149240 (01.11.2012 Gazette 2012/44)

(54)

LUMINESCENT BICYCLE
LUMINESZIERENDES FAHRRAD
BICYCLETTE LUMINESCENTE

(84)

(30)

(43)

(73)

(72)

(74)

Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

Priority: 28.04.2011 US 201113096241

Date of publication of application:
05.03.2014 Bulletin 2014/10

Proprietor: Smith, Forrest
Santa Ana, CA 92704 (US)

Inventor: Smith, Forrest
Santa Ana, CA 92704 (US)

Representative: Talbot-Ponsonby, Daniel
Frederick

Marks & Clerk LLP

Fletcher House

Heatley Road

The Oxford Science Park

Oxford OX4 4GE (GB)

(56)

References cited:
EP-A1-1 278 989
EP-A1- 2 423 084
JP-A- 2005 112 317
TW-A- 201 018 618
US-A- 4 901 209
US-A- 5902 038
US-A1- 2009 080 207
US-A1- 2010 232 175
US-B2- 6 779 913

EP-A1- 2 101 202
DE-A1- 3 147 805
JP-A- 2008 189 286
US-A- 4819 135
US-A- 5 008 782
US-A1- 2004 095 776
US-A1- 2009 080 207
US-B1- 6 336 736

Core Jr: "Core77 / Pulse: a new urban bike
concept from Teague”, , 3 August 2009
(2009-08-03), XP055171331, Retrieved from the
Internet:
URL:http://www.core77.com/posts/14220/puls
e-a-new-urban-bike-concept-from-teague-142 20
[retrieved on 2015-02-23]

Dan Goldwater: "Tron bike: clear plastic bike with
LED edge lighting", , 23 February 2008
(2008-02-23), XP055171336, Retrieved from the
Internet:
URL:http://www.instructables.com/id/The-IC
ycle%3a-clear-plastic-bike-with-LED-edge-I
ight/?ALLSTEPS [retrieved on 2015-02-23]

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid.

(Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 701 948 B1 2

Description
Field of the Invention

[0001] This invention relates to frame-supported vehi-
cles with high visibility. Such frame-supported vehicles
include bi-cycles, tri-cycles, scooters and other like ve-
hicles.

Background of the Invention

[0002] When riding a bicycle or like vehicle in condi-
tions of low light or diminished visibility, it is desirable to
increase ability for other vehicles and pedestrians to de-
tect the bicycle and hence protect the rider from acciden-
tal impact. Currently there exist a variety of aftermarket
lighting systems designed to project light away from the
bike.

[0003] Current lighting systems on the market gener-
ate narrow light beams projected or reflected away from
the bicycle. These options are directional in nature and
have limited ability to increase the rider’s visibility. The
light is projected away from the bike, rather than illumi-
nating the bicycle itself.

[0004] U.S. patent nos. 5,823,653 and 6,779,913 dis-
close lights thatare affixed to the bicycle frame. US patent
application no. 2009/0080207 is considered the closest
prior art and discloses the use of lights that can be incor-
porated within a translucent frame, along with the follow-
ing features of claim 1, a frame-supported vehicle com-
prising at least one frame component made of a material
forming a leaky light pipe, and at least one light source
arranged to launch light into the leaky light pipe, whereby
the light from the light source propagates internally within
the leaky light pipe and is externally visible.

[0005] In these systems, however, the light sources
are visible through the translucent frame, and do not give
an even illumination.

Summary of the Invention

[0006] According to the present invention there is pro-
vided frame-supported vehicle comprising a unitary
molded unitary frame incorporating at least one frame
component made of a material forming a leaky light pipe,
and at least one light source arranged to launch light into
the leaky light pipe, whereby the light from the light source
propagates internally within the leaky light pipe and is
externally visible.

[0007] The term externally visible means that the light
is visible by an observer at a distance from the bicycle.
The light itself of course propagates internally within the
bicycle frame.

[0008] In one embodiment the frame-supported vehi-
cle is a bicycle, but it may also be a tricycle, scooter, and
other like vehicle that is based on a frame structure.
[0009] Light propagates within the light pipe, but unlike
an optical fiber, for example, the light pipe is deliberately
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designed to be "leaky" so that the light propagating within
it is externally visible. It will be understood that the light
pipe can be in the form of a tube or a rigid rod.

[0010] Thus, in accordance with an embodiment of the
present invention the bicycle frame, or part thereof, is
made of a transparent or translucent light diffusing ma-
terial illuminated by a source located at one or both ends
and arranged such that light propagates within the walls
of the frame and is diffused by the material over a wide
area.

[0011] Theinvention actually causes the bicycle, to be-
come illuminated, rather than simply projecting light away
from the bicycle and rider.

[0012] Embodimentsofthe presentinventiongenerally
take the form of a unitary molded bicycle unitary frame
manufactured from transparent or translucent polymers.
The frame is then fitted with a series of lighting elements,
which project lightinto the end of the frame structure such
that it propagates along the wall of the frame. Due to the
light transmission capability of the frame materials, all
the major frame sections can be illuminated in this meth-
od so that the major part of the bicycle becomes lumi-
nescent.

[0013] The frame structure propagates the light along
its length within the material of the structure, which can
be in the form of a rod or tube.

Brief Description of the Drawings

[0014] Theinvention will now be described in more de-
tail, by way of example only, with reference to the ac-
companying drawings, in which:

FIG. 1 is a side elevation in embodiment of the in-
vention; in accordance with one non-claimed

FIG. 2 is a diagrammatic side view of a frame com-
ponent with a solid light pipe;

FIG. 3 is an end view of the frame component;
FIG. 4 shows a detail of FIG. 2;

FIG. 5 shows a non-claimed embodiment where the
frame component is in the form of a hollow tube;
FIG. 6isaperspective view of a molded unitary frame
in accordance with an embodiment of the invention;
and

FIG. 7 is a sectional view of the molded frame; and
FIGS. 8ato 8d show respectively a side view, bottom
view top view and sectional view of the frame.

Detailed Description of the Invention

[0015] Figure 1 shows a prototype that has been con-
structed using fabricated sections of rod, which are joined
by steel intersection points taken from a commercial bike
frame. Major frame components 1 and 2 have been re-
placed by polycarbonate rods. Each polycarbonate rod
forms a light pipe with LED lighting elements (not shown
in Figure 1) mounted at each end for launching light into
the light pipe.
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[0016] Thelighting elements are designated 3inFigure
2, which shows a frame component 1 made of a solid rod
as employed in Figure 1, with the lighting elements
mounted at each end. The lighting elements 3 are set in
recesses 3a in the ends of the solid rod.

[0017] The lighting elements 3 are powered either via
battery 5 or bicycle tire generator (not shown). A switch
4 can be provided for turning the lighting elements on
and off. This can be mounted on the handlebars if de-
sired. In the non-claimed embodiment shown in Figure
1, there are four

lighting elements and four switches, one at each end of
each rod, but of course it will be appreciated that the
lighting elements can be connected to acommon switch.
[0018] The light elements can conveniently be re-
cessed into cavities at the end of the frame components.
[0019] As shown in Figure 2, light rays 6 propagate
within the solid light pipe partly by total internal reflection,
in much the same manner as an optical fiber, except un-
like an optical fiber the light pipe is designed to be leaky
so that light rays 8 leak out of the rod in part due to the
diffusive properties of the material. Also, because of the
large diameter of the rod as compared to an optical fiber,
not all the rays will strike the walls at an angle above the
critical angle, and these rays, such as ray 13, will also
leak out due to refraction at the frame air interface. This
gives the frame component illuminated at one end a lu-
minescent appearance similar to a toy lightsaber. Such
a structure can be generally considered as a leaky light
pipe.

[0020] Thediffusion properties canbe enhanced if nec-
essary by including small beads of glass or other polymer
of different refractive index, for example nanoparticles,
in the frame members to increase the light diffusing prop-
erties of the material.

[0021] The frame components 1, 2 can be manufac-
tured with various textures and etchings 9, shown in more
detail in Figure 4. These etchings have facets 10 which
will refract the light out and illuminate the bicycle in var-
ious decorative designs. As the light strikes the facets,
light that would otherwise be above the critical angle will
be at an angle of incidence less than the critical angle
for total internal reflection and thus emerge through the
facet. This effect will give the facet, and hence the asso-
ciated etching or engraving, the appearance of being il-
luminated against the background of the luminescent
frame. The rays that would have struck the walls below
the critical angle will also of course still be refracted out.
[0022] Theframe components 1,2, can be made from
similar polymeric or other materials to polycarbonate that
have light diffusing properties. They can be in the form
of hollow tubes or solid rods.

[0023] Figure 5 shows an example where the frame
component is in the form of a hollow tube. In this case,
the light will propagate within the walls of the tube, and
as more rays will strike the boundary at an angle above
the critical angle, less light will leak than in the case of
the rigid rod shown in Figure 2. While the light sources
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are typically LEDs, other sources could be used if de-
sired.

[0024] Also, while the light sources are preferably in-
stalled at the ends of the structures, they could also be
installed at other locations where the light will be
launched directly into the frame components for propa-
gation along their length. However, the light sources will
not normally be externally visible along the entire length
of the frame component.

[0025] Thus, in accordance with non-claimed embod-
iments of the invention, light from these sources is direct-
ed into the tubes, diffusing along its path to light the entire
frame section.

[0026] Itis also possible toinclude fluorescent material
within the molded frame to enhance the luminescent ef-
fect. One possibility would be to use UV LEDs with fluo-
rescent material mixed embedded or mixed with the poly-
carbonate frame.

[0027] The embodiment shown in Figures 6, 7 and 8a
- 8d comprises a molded polycarbonate frame member
having the major sections 20, 23, and 24 made in one
piece. The sections 20 and 23 can be solid, whereas the
section 24 can have a hollow end to receive a supporting
post of a saddle. The forward section of the frame mem-
ber has a vertical bore receiving a steel bushing 25 for
the front frame member supporting the front wheel. The
rear junction of the sections 23, 24 has a bore receiving
a steel bushing 26 for the receiving the bicycle cranks.
[0028] LED lighting elements 27, 28, 29, 30 are re-
cessed into the ends of the frame members 20, 23, caus-
ing these members to become luminescent as explained
with reference to Figure 2. The LED lighting elements
can be in the form of an array of LEDs, or a single high
intensity LED.

[0029] A battery is inserted in recess 31 with a snap fit
cover. A switch can be provided (not shown). This battery
can power the rear end lights 27, 30. Likewise a battery
can be fitted into recess 40 in the rear end of the frame
also fitted with a snap cover to power the front end LEDs
28, 29. The recesses can be closed by covers once the
components have been installed. The wiring can be ex-
ternal or incorporated into channels in the frame mem-
bers during the molding process. As the current is very
small, only very fine wires are required, although in one
example V4" channels were provided to accommodate
the wires.

[0030] For marketing purposes, patterns can be en-
graved into the frame sections including sports team log-
os, corporate logos, cartoon characters, skulls, and the
like for marketing purposes.

[0031] These willthen appear bright, being illuminated
by refracting the internal light that is transmitted along
the frame members.

[0032] Unlike the prior art systems, the light sources
need not be visible, yet the illuminated frame has a lumi-
nescent quality that makes it highly visible.
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Claims

1.

10.

11.

A frame-supported vehicle comprising a unitary
molded unitary frame (20, 23, 24) incorporating at
least one frame component (1, 2, 20, 25, 23) made
of a material forming a leaky light pipe, and at least
one light source (3, 27, 28, 29) arranged to launch
light into the leaky light pipe, whereby the light from
the light source propagates internally within the leaky
light pipe and is externally visible.

A frame-supported vehicle as claimed in claim 1,
wherein the at least one light source (3, 27, 28, 29)
comprises an LED.

A frame-supported vehicle as claimed in claim 1 or
2, wherein the at least one light source (3, 27, 28,
29) is mounted at the end of the leaky light pipe.

A frame-supported vehicle as claimed in claim 1 or
2, wherein the at least one light source (3, 27, 28,
29)is mounted at both ends of the frame component.

A frame-supported vehicle as claimed in any one of
claims 1 to 3, wherein the frame component (1, 2,
20, 25, 23) is made of a polymeric light diffusing ma-
terial.

A frame-supported vehicle as claimed in claim 5,
wherein the polymeric material contains beads or
particles to enhance the light diffusing properties.

A frame-supported vehicle as claimed in claim 5,
wherein the polymeric material has fluorescent prop-
erties.

A frame-supported vehicle as claimed in any one of
claims 1to 7, wherein the frame componentis etched
or engraved to form indicia that become illuminated
by light refracted from within the frame component.

A frame-supported vehicle as claimed in any one of
claims 1 to 8, wherein the at least one light source
(3, 27, 28, 29) is recessed into the ends of the frame
component (1, 2, 20, 25, 23).

A frame-supported vehicle as claimed in any one of
claims 1 to 9, wherein the unitary molded frame (20,
23, 24) is made of polycarbonate.

A frame-supported vehicle as claimed in any one of
claims 1 to 10, which is a bicycle.

Patentanspriiche

1.

Rahmengestitztes Fahrzeug, umfassend einen ein-
heitlich geformten einheitlichen Rahmen (20, 23,
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10.

1.

24), der mindestens eine Rahmenkomponente (1,
2,20,25,23),die aus einem Material hergestellt wird,
das eine durchlassige Lichtrohre bildet und mindes-
tens eine Lichtquelle (3, 27, 28, 29) aufnimmt, die
angeordnet ist, um Licht in die durchlassige Licht-
rohre zu schicken, wobei sich das Lichtvon der Licht-
quelleinneninderdurchlassigen Lichtrohre ausbrei-
tet und auen sichtbar ist.

Rahmengestitztes Fahrzeug nach Anspruch 1, wo-
bei die mindestens eine Lichtquelle (3, 27, 28, 29)
eine LED umfasst.

Rahmengestiitztes Fahrzeug nach Anspruch 1 oder
2, wobei die mindestens eine Lichtquelle (3, 27, 28,
29) an dem Ende der durchlassigen Lichtréhre be-
festigt ist.

Rahmengestiitztes Fahrzeug nach Anspruch 1 oder
2, wobei die mindestens eine Lichtquelle (3, 27, 28,
29) an beiden Enden der Rahmenkomponente be-
festigt ist.

Rahmengestitztes Fahrzeug nach einem der An-
spriche 1 bis 3, wobei die Rahmenkomponente (1,
2, 20, 25, 23) aus einem polymeren lichtstreuenden
Material hergestellt wird.

Rahmengestitztes Fahrzeug nach Anspruch 5, wo-
bei das polymere Material Kiigelchen oder Partikel
enthalt, um die lichtstreuenden Eigenschaften zu
verbessern.

Rahmengestitztes Fahrzeug nach Anspruch 5, wo-
bei das polymere Material fluoreszierende Eigen-
schaften aufweist.

Rahmengestitztes Fahrzeug nach einem der An-
spriche 1 bis 7, wobei die Rahmenkomponente ge-
atzt oder graviert wird, um Zeichen zu bilden, die von
Licht angestrahlt werden, das aus dem Inneren der
Rahmenkomponente gebrochen wird.

Rahmengestitztes Fahrzeug nach einem der An-
spriche 1 bis 8, wobei die mindestens eine Licht-
quelle (3, 27, 28, 29) in die Enden der Rahmenkom-
ponente (1, 2, 20, 25, 23) eingebaut ist.

Rahmengestitztes Fahrzeug nach einem der An-
spriiche 1 bis 9, wobei der einheitlich geformte Rah-
men (20, 23, 24) aus Polycarbonat hergestellt wird.

Rahmengestitztes Fahrzeug nach einem der An-
spriche 1 bis 10, das ein Fahrrad ist.
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Revendications

10.

11.

Véhicule sur cadre comprenant un cadre unitaire
moulé de maniére unitaire (20, 23, 24) composéd’au
moins un composant de cadre (1, 2, 20, 25, 23) réa-
lisé dans un matériau formant un tube perméable a
la lumiére, et d’au moins une source de lumiére (3,
27,28, 29) agencée pour émettre de la lumiére dans
le tube perméable a la lumiére, moyennant quoi la
lumiére issue de la source de lumiére se propage a
I'intérieur du tube perméable a la lumiére et est visi-
ble depuis I'extérieur.

Véhicule sur cadre selon la revendication 1, dans
lequel 'au moins une source de lumiere (3, 27, 28,
29) comprend une LED.

Véhicule sur cadre selon la revendication 1 ou 2,
dans lequel 'au moins une source de lumiére (3, 27,
28, 29) est montée a I'extrémité du tube perméable
a la lumiere.

Véhicule sur cadre selon la revendication 1 ou 2,
dans lequel 'au moins une source de lumiére (3, 27,
28, 29) est montée aux deux extrémités du compo-
sant de cadre.

Véhicule sur cadre selon 'une quelconque des re-
vendications 1 a 3, dans lequel le composant de ca-
dre (1, 2, 20, 25, 23) est réalisé dans un matériau
polymére a diffusion lumineuse.

Véhicule sur cadre selon la revendication 5, dans
lequel le matériau polymere contient des billes ou
particules visant a accroitre les propriétés de diffu-
sion lumineuse.

Véhicule sur cadre selon la revendication 5, dans
lequel le matériau polymeére présente des propriétés
de fluorescence.

Véhicule sur cadre selon 'une quelconque des re-
vendications 1 a 7, dans lequel le composant de ca-
dre est gravé par voie chimigue ou mécanique pour
constituer des marques qui s’illumineront sous I'effet
de la lumiére réfractée depuis I'intérieur du compo-
sant de cadre.

Véhicule sur cadre selon 'une quelconque des re-
vendications 1a 8, dans lequel I'au moins une source
de lumiére (3, 27, 28, 29) est renfoncée dans les
extrémités du composant de cadre (1, 2, 20, 25, 23).

Véhicule sur cadre selon 'une quelconque des re-
vendications 129, danslequel le cadre unitaire mou-

|& (20, 23, 24) est réalisé en polycarbonate.

Véhicule sur cadre selon 'une quelconque des re-
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vendications 1 a 10, consistant en une bicyclette.
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