DESCRIPTION Title of Invention LIGHTING DEVICE FOR VEHICLE, AND MOUNTING
STRUCTURE 5FOR THE DEVICE Technical Field 1 The present invention relates to a lighting
device for vehicles, which includes a light-emitting diode as a light 10source, as well as to a mounting
structure for such a lighting device. Background Art Heretofore, certain lighting devices for vehicles
have 15the light source thereof concealed from view in order to improve the external visually perceived
appearance (aesthetic appearance) of the Iiglgggg]gleyjlcféNParticularly in recent years, many lighting
devices have incorporated a clear lens in view of the established 20technology for achieving light
distribution with a shaped reflector rather than a cut lens. Since such a clear lens, which is included in
the lighting device, tends to make the Iigﬂﬁa%rcgfeﬁwss%g_n there are demands for a structure that

conceals the light source. 25For example; Japanese Lali |5LéjnnPatent Publication No.

LIGHTING DEVICE FOR VEHICLE, AND MOUNTING STRUCTURE

5 FOR THE DEVICE

Technical Field

The present invention relates to a lighting device for
vehicles, which includes a light-emitting diode as a light
10 source, as well as to a mounting structure for such a

lighting device.

Background Art

Heretofore, certain lighting devices for vehicles have
15 the light source thereof concealed from view in order to
improve the external visually perceived appearance
{aesthetic appearance) of the lighting devices.
Particularly in recent years, many lighting devices have
incorporated a clear lens in view of the established
20 technology for achieving light distribution with a shaped
reflector rather than a cut lens. Since such a clear lens,
which 1s included in the lighting device, tends to make the
light source easily seen, there are:demands for a structure
that conceals the light source.
25 For example, Japanese Laid-Open Patent Publication No.
2009-051404 discloses a position lamp including a& position
bulb disposed in a base member and a lens disposed in front
of the position bulb. The lens has an upper portion
{overlapped portion) covered with a main pipe side cover

30 {cover member). When the position lamp is viewed from the



2009-051404 discloses a position lamp including a position bulb disposed in a base member and a
lens disposed in front of the position bulb. The lens Bas an upper portion (overlapped portion) covered
with a main pipe side cover 30(cover member). When the position lamp is viewed from the front, the
cover member conceals the position bulb for improving the appearance of the position lamp. Light that
is emitted from the position bulb is partially blocked by the cover member, which covers the

overlapped portion of 5the lens. Howeyer, light is radjated outward]y through the visible portion of the
Ievns, which Qib%seﬁlrﬁelg\?/‘fﬁg crf\fég%r%’é%%ég§%?n%%fgﬁfeﬁﬁﬁﬁ 1?[uo%rlil %nl\fglé:[ to poslition

lamps, certaimyigbtinggevires apsdasaherdlights: havpaslatgabohtamitting. agea: Lighitng devices
such as headlights are viewed externally not only from a frontal direction, but may be viewed from

various angfe$. BB Ex& pfeE Wehighias 15deRcdiyie PeReddby Pt ttifewhE bend over

and look upghliquslydromdantower Pegitien. WHQU|@ﬁ§i%%?(ﬁéaleﬂd39%IYeB@leS have the
headlights thereof mounted higher than in four-wheeled motor vehicles, the cover member, which

®nceals thélﬂeh_tls'mﬁeg iHevpBeated P@ﬁhﬂheﬁ%oﬁﬁﬁééﬂéﬂ%@f&‘&éﬁ'@@ nﬁyfﬁ@ﬁ?bl*yf?eﬁlow an
observer to see light.emied; fram (be light syrce a‘mi\g@cggragg%;oaggﬁnggi%gpﬂﬁ%or, i.e., direct

light, when the observer views the lighting device obliquely from a Tower position. 25If a light-emitting
diode is usedcazx lightndeuree for a lighting device, then when the angle of orientation

Summary of Invention

10 In contrast to position lamps, certain lighting
devices, such as headlights, have a large light-emitting
area. Lighting devices such as headlights are viewed .
externally not only from a frontal direction, but may be
viewed from various angles. For example, such lighting

15 devices may be viewed by pedestrians who bend over and look
up obliquely from a lower position. In particular, since
two-wheeled motor vehicles have the headlights thereof
mounted higher than in four-wheeled motor vehicles, the
cover member, which conceals the light source incorporated

20 in the two-wheeled motor wvehicle, may pessibly allow an
cbserver to see light emitted from the light source and
which travels around the reflector, i.e., direct light,
when the observer views the lighting device obliguely from
a lower position.

25 If a light-emitting diode is used as a light source
for a lighting device, then when the angle of orientation
of the light-emitting diocde and an angle of wvisual
observation of an observer coincide with each other, the
observer sees highly bright light as direct light from the

30 light-emitting diode, which may possibly make the observer



of the light-emitting diode and an angle of visual observation of an observer coincide with each other,
the observer sees highly bright light as direct light from the 30light-emitting diode, which may possibly
make the observer 3 feel uncomfortable. One solution would be to extend the cover member to a
lower position on the lens in order to prevent the gbserver from seeing direct light from the light
source. However, inasmuch as the cover member, if extended in this manner, would reduce the
light-emitfig§ aresemeqightiRg Yevice, it would be difficult for headlights in particular to achieve a

desired light distgRution, in,camplianse with requlatigns. Anothgr member may-e-attached to the cover

member in order to block direct light. However, such an additional member leads to an increase in the
number of PHAE, ARFiakes tRE liGhthd-88¥icd RoRTHISEat® pBEFIcAHpeardn &P ST Effbodiments of

the presept.iyentien Raves been madeyinviewf the aforementioned-peoblemsywEmbediments of the
present invention provide a lighting device for vehicles, as well as a mounting structure for the lighting

device, whithSHeEimpRe iRREreRisaitF R apable 675081 Bn ORLENVEFTRR viewing a
light-emittjg, digdedikectly rad froghebservingdikpct light that isrpmitiegrromghe light-emitting diode
over a wide range. Accordinggto a first aspect of the invention, there is provided a lighting device

for a vehiCeY é&mprising“@hask Baridrnded Sbhg HrotERFBengher tiLredP by 5t member of a

vehicle bedy, adansmounted encetiontipgition Of thei basel and vhietvisExpased thrdtgh an opening
defined in the cover 3a member, and a light-emitting diode and aénre%ector hich are housed in a
|

space defifH 5 tHe*BSse afB U fen s FRRFSn TRY 11 GRt- ST addeqs \gﬁ%o‘%@g?ﬁ a
predetermiagdpsitionsarda Suppots hsaemblyy adnich isg Atsuppraded-wsarthe dask and extends into the

space, and t§e gu&;og asse bIIy 'Tclu es,a wall positioned forwarcgg/ of and in Pro>gmity to the
predeterriined poSIBh iR TICH the f5H-ermtty diBde T di8pdsed; the Wall being disposed higher
than the light-emittiagdiadasder lihiindilight that isiemitted divegilyfromrtide fight-eriiting diode.
Accordingato an embodiment, the support assembly includes a cavity that houses the light-emitting
diode theré?ﬁedi}]rqaﬁl%eWall comprises a portion of an inner wall, which surrounds a peripheral side
portion of the lighmdmitting dicelecifi theeapitsent invention have been made in

view of the aforementioned problems. Embodiments of the
present invention provide a lighting device fox vehicles,
as well as a mounting structure for the lighting device,
which are simple in structure and are capable of preventing
an observer from viewing a light-emitting diode directly,
and from observing direct light that is emitted from the
light-emitting diode over a wide range.

According to a first aspect of the invention, there is
provided a lighting device for a vehicle, comprising a base
surrocunded along an outer periphery thereof by a cover
member of a vehicle body, a lens mounted on a front portion
of the base and which is exposed through an opening defined

in the cover



According to an embodiment, the base supports the light-emitting diode together with the support
assembly in a downward facing manner, the reflector being disposed in a position confronting the
light-emitting diode, and the wall being disposed at a height, such that a hypothetical straight line,
which interconnects a center of the light-emitting gicgde and a tip end of the wall, passes through a
front lower portion of the lens. According to an embodiment, the reflector is curved from an upper
end toward a lower end thereof, the lower end crossing the hypothetical straight line. 4a According to
an embodiggpL e sppod assemlly cmyriens a pegLonwiich e dghkepiing diodg s mounted
and a board support that supports the board, and the board support is made of a thermally conductive
5 materiaP&fad RomeaAted on thedsessudle fhdrdse Baard-bsppbrstpsors thi&poak8®h one surface
thereof, angd hasanothep surfagewhickyis oppagite ta fagane swfaceexposed thraygh a;mounting
opening defined in the base. %\ccording to a Second aspect, there is provided a mounting structure
for the abBVedghTIFdesice PRRdelPheotoer SHERBEL caT S BIPofiioi Bt fHe lefis, so as to conceal
the light-emitting diode and the support assembly when the lighting device is viewed from the front.
According to an embodiment, the base is disposed within the cover member, such that a surface of the
support assembly on which the light-emitting diode is disposed faces obliquely rearward.

According to an embodiment, the opening is shaped so as to be inclined obliquely upward in an outer
transverse direction of the vehicle body, and the base supports the reflector and the support assembly,
S0 as to be inclined obliquely upward in the outer transverse direction of the vehicle body, and at an
angle of inclination of an upper end of the opening. 5a According to an embodiment,
heat-radiating fins, which are exposed out of the space, are disposed on the other surface of the board
support, and the cover member includes a duct defined therein for guiding ram air that flows toward
the heat radiating fins. According to the first aspect of the invention, since



B the support assembly has a wall positioned forwardly of and in proximity to the light-emitting diode,
and is positioned higher than the light-emitting diode, the wall limits direct light from the light-emitting
diode at a position closer to the light-emitting diode than the cover member. Thus, regardless of the
shape of the cover member, the wall makes it posgible to greatly increase a visual perception
prevention range, in which direct light is prevented from being visually perceived (i.e., seen), while the
wall also provides a sufficient light-emission area. Since the support assembly, which supports the
light-emitting diode, includes the wall, it is easy to add the wall to the support assembly without

requiring SHARFEESE PR inBESS RRE. SX ARG ditd dlenRdifenB i IgHR-emitting diode
is houseddnthe, eaviys ¥eigh 15 dslineddndhe sypRart gssamblyndguethgdishi-gmiing diode as well
as direct light from the light-emitting diode is prevented from being seen over a wide range along
lateral as WM asFréitarand bilidie FaticarGiRRTORSiNe A dRotding 8 akrerbddimernahe

hypothetica] sfraight line ; yhich jatercannegts g cepter of the light-gmitigg giade adsthe tip end of
the wall, has%Hheight tha:'t p%ssés through a fré?%owér por?ion of the %S.BCong%%)uently, above the
hypotheti¢al straightfine, itisspassiiile terddiateniighl i6aleefletted by thiereflector @ind to block direct

light emitted from the light-emitting diode. Consequently, the headlight is able to maintain a desired
amount o %%chatég Iiaﬁ%%vﬁ% acﬁt%ecgli% 2hell U%B?y %)?’e(%h : 'em%{gr‘té%f{1 ﬁ{g% ket

e same time rel enting Kt trom being 7 visually
perceived.  Aceotdind ie:ganembodimentdhedower emckobihegeflectas geagses the hypothetical

straight line. | thﬁﬁ" hting device is_seen from an angle that resides at least within a vertical angular

range, the- WAl ARGThE refiattoy are Glpdbid 6FSlotKing tiretFigReriitd fiohr i light-emitting

diode, thergly-aakingaih possibledgireliakiyprevrnt diregblightdroma being seafer wAteording to an
embodiment, since the other surface of the board support, which is made of a thermally conductive

material, [ErEXpBsERTHOUGHINE nREIMIRG Bpehiny-d&nimseih kRB bake theatigeferated when the

light-emitting diodg erpits-light s, radiated thrqugh the mounting opening. Consequently, thermally
induced variations in operational characteristics of the light-emitting diode are reduced. According
to the second aspPEEPETthBPréSe InGERHL BRI EoverifieMBER COUIBAPGHIBRSf the lens in order

ovice a6 Vighio Tam e For 6 Ve, o AL G 5 o B bstmene L S iHadsiof the support
assemblyriwhithaklé lighcemiting adivde. isdisposeffacesubliguely rebimarded in a

position confronting the light-emitting diode, and the wall

being disposed at a height, such that a hypothetical

straight line, which interconnects a center of the light-

emitting diode and a tip end of the wall, passesg through a

front lower portion of the lens.

According to an embodiment, the reflector is curved

from an upper end toward a lower end thereof, the lower end

crossing the hypothetical straight line.



7a so as to increase the visual perception prevention range, and thereby more easily prevent direct
light from the light-emitting diode from being seen. According to an embodiment, the reflector and
the support assembly are supported so as to be inclined obliquely upward in an outer transverse S
direction of the vehicle body, and at an angle of in¢lination of an upper end of the opening.
Accordingly, the reflector can be positioned efficiently with respect to the shape of the opening, while
at the same time the light-emitting diode and the support assembly are concealed above the opening
by the coderaneibey. Thereforectico@iwetot calt be reduredidh sizesenicgoriimptoiseembodiment,
ram air is guisied g orderp flow fara e dudt lowad he-heal sadiating s, Thegefaseq the support
assembly can be cooled positively by the ram air, thereby facilitating radiation of heat, which is
generated e the WighesiittitdgafodestipRoti§ht. Bt Dekedptibn ofDAwikgs ©PREA is a side
elevationg), yiew of a;saddlestypsdwo-wheeled motor yehicle, which incorporates a lighting device
according to an embodiment of the present invention; FIG. 2 is an enlarged front elevational view
showing an upper left side of the two-wheeled motor vehicle shown in FIG. 1; FIG.3isa
cross-sectional view, partially in side elevation, showing a lighting device according to a first
embodiment and a mounting structure for the lighting device; 8a FIG. 4 is a cross-sectional
view, partially in side elevation, showing a modification of a first board support member shown in FIG.
3;



FIG. 5 is a cross-sectional view, partially in side elevation, showing a lighting device according to a
second embodiment and a mounting structure for the lighting device; FIG. 6 is a cross-sectional
view, partially in side elevation, showing a lighting device according to a third 5embodiment and a
mounting structure for the lighting device; FIG. 7 is a fragmentary front elevational view of a
lighting device according to a fourth embodiment and a mounting structure for the lighting device;

10FIG. 8A is a cross-sectional view, partially in front Ievatlon ho a lighting deyice according to
a fifth emB‘oé"l?ne Sla‘ndaa %ou%tlna $r X e Ilg?fng devilclze\,\f:—l?% §£|s ag%rosgs sectional view,

partially irpiaso 1bsbawinerthe I@h@n@@l@mecaccoﬂﬂﬂngﬁﬁﬂﬁ:@thﬁ@m@dﬁnea&mm&w mounting
structure for the lighting device; FIG. 9 is a cross- sectlonal view, partlall% in plan, showing a

lighting d&V1E& BEEordiHg -4 st e fbotfinBRPS S U %g%cﬁﬂﬁ 8f-the lighting device;
FIG. 10 is.a sideelevational viey phaseddle-typetwadvhrated mptorvehislepwhich incorporates a

lighting device according to a reference example;

According to a second aspect, there is provided a
mounting structure for the above lighting device, wherein
the cover member covers a portion of the lensg, so as To
conceal the light-emitting diode and the support assembly
when the iighting device is viewed from the front.

According to an embodiment, the base is disposed
within the cover member, such that a surface of the support
assembly on which the light-emitting diode is disposed
faces obliquely rearward.

According to an embodiment, the opening is shaped so
as to be inclined obliquely upward in an outer transverse
direction of the vehicle body, and the base supports the
reflector and the support assembly, so as to be inclined
obligquely upward in the outer transverse direction of the
vehicle body, and at an angle of inclination cof an upper

end of the openin



FIG. 11 is a front elevational view of the two-wheeled 25motor vehicle shown in FIG. 10; FIG. 12
is an enlarged front elevational view of the lighting device shown in FIG. 10 and a mounting structure
for the lighting device; FIG. 13 is a cross-sectional view, partially in side 30elevation,
showing the lighting device shown in FIG. 10 and 10 the mounting structure for the lighting device;
FIG. 14 is a cross-sectional view, partially in plans&howing the lighting device shown in FIG. 10 and
the mounting strycture {Pr the lighting device;. 5FIG. 15 is_an enlarged.cross-sectional view, partially in
plan, showing a%ﬁﬁﬁ& %%ger%(glyagho%nr% n %ar%l a??g %agmrp%ﬁégﬁetcs%ﬁ?he% \l/félsrﬁtyw%f ﬁ%l support
assemblyare &Hpot6ds awcrossEsettionabuiew, partiallyin siteelevatiothshowtrg-the manner in
which the lighting device 10shown in FIG. 13 operates to_radiate a high beam; . I%. 17isa
Cross-secTURA B ey HFEHE AV shaMo e raras: RRRREH s o Gtevice shown

in FIG. 130operatestorragiate eHewdieaor quiding ram air that flows

toward the heat radiating fins.

According to the first aspect of the inventiocn, since



FIG. 18 is a cross-sectional view, partially in side 15elevation, showing a lighting device according to a
seventh embodiment and a mounting structure for the lighting device; and FIG.19is a
cross-sectional view, partially in side elevation, showing a modification of a first support base 20plate
shown in FIG. 18. Description of Embodiments Lighting devices according to preferred embodiments
(first through seventh embodiments) of the preserti 25invention will be described in detail below with
reference to the accompanying drawings. FIG. 1 is a side elevational view of a saddle-type
two-wheeled motor vehicle (hereinafter also referred to as a "two-wheeled motor vehicle") 12 which
incorporatass3Gihersit a lightisgloeyicesbeadigit) 1@ escarting:td @ rtdze@bodivtenriraf the present
invention. In the description that follows, to facilitate description of the invention, a saddle-type

two-wheefeld RBERBFEhde 12 wiltbelitEtiEd 6B e P8 fre AL inVBnBGS I richffited

higher than the light-emitting dicde, the wall limits
direct light from the light-emitting diode at a position
closer to the light-emitting diode than the cover member.
Thus, regardless of the shape of the cover member, the wall
makes 1t possible to greatly increase a visual perception
prevention range, in which direct light is prevented from
being visually perceived (i.e., seen), while the wall also
provides a sufficient light-emission area. S8Since the
support assembly, which supports the light-emitting diode,
includeg the wall, it is easy to add the wall to the
support assembly without regquiring an increase in the
number of parts.

According to an embodiment, the light-emitting diode
igs housed in the cavity, which is defined in the support
agsembly. Thus, the light-emitting diode as well ag direct
light from the light-emitting diode is prevented from being
seen over a wide range along lateral as well as frontal and

obligque vertical directions.

According to an embodiment, the hypothetical straight
iine, which interconnects the center of the light-emitting
diode and the tip end of the wall, hasg a height that passes
through a front lower portion of the lens. Conseguently,
above the hypothetical straight line, it is possible to
radiate light



5to a saddle-type two-wheeled motor vehicle, but may also be applied to other types of two-wheeled
motor vehicle such as engine-powered bicycles or the like. Mechanisms and components that are
laterally symmetrically mounted, one on the left side and one on the right side of the two-wheeled
10motor vehicle 12, will be denoted by reference suimerals together with the alphabetic characters "L"
for components on the left side and "R" for components on the right side. To facilitate understanding of
the present invention, forward, rearward, upward, and downward directions will be 15described below
on the basigofeled afrowsyshowrein FIEE s ehiess cthdrwiseindidaed. Latiweadtandidghtivard

drectionsdsee e a1k e, B1ulkbedescibeg balausn the bagle dhlpeions asseen from

the perspective of a driver seated on the vehicle body. 20As shown in FIG. 1, the tivo-wheeled motor
vehicle 1nprRAkESH frdft ek 14 thataeRliesids & s@embiedhasPaiandle 168k atasting the
front whegl;id, @ vepicle frane assembly18 thatmakesdyp thervehicle.bedy, anenging2Q as a drive
source, a rear wheel 22 that serves as a 25drive wheel, and a séat assembly 24 on which riders are
seated. Theé Foht {Fe8| P2 id:8upported rotatably on a lower end of a front fork 26 that extends
substantially vertically. A front wheel brake 14a is mounted on a lower 30portion of the front fork 26.
The handle 16 is coupled to



12 an upper end of the front fork 26. The front fork 26 has a substantially intermediate portion, which is
angularly movably supported on a head pipe 28 disposed on the vehicle frame assembly 18. 5The
handle 16 extends symmetrically in leftward and rightward directions transverse to the two-wheeled
motor vehicle 12 from a central portion that is coupled to the front fork 26. Grips to be gripped by the
driver are mounted on respective opposite ends of the handle 16. 10The vehicle frame assembly 18
comprises a so-called diamond frame assembly, for example, which is formed from a highly rigid
aluminum-cast tube frame assembly with a reduced number of frames. The vehicle frame assembly 18
includes a pair of left and right main frames 30, which 15branch in left and right directions from the
head pipe’28YéxtéHd BBFGFHY Townward and rearward, and then curve downward in a substantially

intermediate region-eftherehicle bady& pairei Rivot plates 39deingd desnectively to rear portions of
the main frames 30 and which extend 20downward together with the main frames 30 in the
substantiZIBLinet i 6§10R dFtRe YERRISBSHS RhdH pait BRfeftlame rightidedt #&ils 34 joined

respectiveﬂxgta{%@%U@H@Si%o ULte subsiantially intermeqigte regionsaldhgvenicle pody and

which extend obliquely 25upward and rearwardly of the Vehicle body. An engine hanger 36, which
is of a triangulaishapeesiviewdd dmsidesalevatiope extendswionvwardlytfrem:thé heaindrames 30, and

supports }_ihe erg\ingggein géil@d% sfure. Qgeengi eizglgognﬂ'égﬁog %/Iinge%glgck 38 and a
crankcasé 3040°RA upper portion o a flont end of t egcrankcase is 13
light-emitting dicde, thereby making it possible to
reliably prevent direct light from being seen.

According to an embodiment, since the other surface of
the board support, which is made of a thermally conductive
material, is exposed through the mounting opening defined
in the base, heat generated when the light-emitting dicde
emitg light is radiated through the mounting opening.
Consegquently, thermally induced variations in operational
characteristics of the light-emitting diode are reduced.

According to the second aspect of the present
invention, the cover member covers a portion of the lens in
order to conceal the light-emitting diode and the support
assembly. Thus, the appearance of the lighting device as
viewed from the front ig improved.

According to an embodiment, a surface of the support
assembly on which the light-emitting diode is disposed

faces obliquely rearward



supported by the engine hanger 36, and a lower portion of a rear end of the crankcase 40 is supported
by the pivot plates 32. With the crankcase 40 supported in this manner, the cylinder block 38 is fixed in
place with its axis 5raised forwardly. The engine 20 may comprise an in-line four-cylinder engine,
which is installed on the vehicle frame assembly 18. The cylinder block 38 houses ignition plugs for
burning fuel, and pistons for compressing an air-fieel 10mixture. The crankcase 40 houses a
crankshaft, which is coupled to the pistons by connecting rods, and an engine output shaft. A clutch
mechanism and a transmission, which serve as a power transmitting mechanism, are disposed
between the erankshafhane e-engiaewikpisilshadr FbRotatlonaldrieentorees framdthe engine 20 are
transmitted from the engine output shaft in the crankcase 40 tq an endless drive chain 42, which

transmits¥BEAbRGFERE FBPEss e TéaPRREENS2. R Fafibor 2945 fiRting Feat from the engine

20 is 20 disgasedifrentef the sxlindardhiotie38.gTha.engine 20 is disposed below a fuel tank 46 and
an intake device 48. The intake device 48 has an intake port 50 connected to a rear portion of the

cylinder block 38,anshan ai Cleanern cepmreied i an upsiieanend &fF the-intakeipokikd. The 25air
cleaner 52, which is covered by the fuel tank 46, attracts and removes dust or the like from air that is

introduced HRIMR &h inBRE BRI thot BhEwnFHRREE RS véificle Hddy tBverss. ATEART device 54
is connecied toyasedr pgtiaraf the eylinget block:38ndneaxdaust device



3054 includes plural exhaust pipes 56, which are connected 14 respectively to the cylinders and
extend downward from the cylinder block 38, and an exhaust muffler 58, which is joined to the exhaust
pipes 56 and is disposed on the right side of the rear wheel 22. 5A swing arm 60 has a front end,
which is vertically swingably supported on the pivot plates 32 of the vehicle frame assembly 18. The
swing arm 60 has a rear end on which the rear wigeel 22 is rotatably supported. A rear wheel brake
22a is mounted on the rear end of the swing arm 60. 10Step holders 32a, on which the feet of the
driver are placed, are mounted respectively on the pivot plates 32. The seat assembly 24 on which
riders (a drives @ndam pdlion:passesper) aselseaied isrdispases-orathelsead fails 34. The seat assembly
24 comprises _a so-called tandem seat 15assembly, including a front seat 24a for the driver and a rear

seat 24b fdr e PifcPBasderyer WS thershr SEaF 2% BRI Pisitiore 5aHind e front seat 24a.

The seat assempblyi24-islispasedabavesa stosade bex £240 aviigh variews ebiestscgan-be stored.
Pillion steps 64, on which 20the feet of the pillion passenger who is seated on the rear seat 24b are

placed, aid'§ispBSRE oR intEhRe SRk poTions o Hfe dtattafis 3ame timevékiglelodH cover 66 is
mounted gp {he yaRicle: fame assembly 18.a5e wewhigsied mptorushicls 12423thsreby providing

a design surface (appearance) for the
the opening by the cover member. Therefore, the reflector

can be reduced in size.

According to an embodiment, ram air is guided in order
ro flow from the duct toward the heat radiating fins.
Therefore, the gupport assembly can be cooled positively by
the ram air, thereby facilitating radiation of heat, which

is generated when the light-emitting diode emits light.

Brief Description of Drawings

FIG. 1 is a side elevational view of a saddle-type
two-wheeled motor vehicle, which incorporates a lighting
device according to an embodiment of the present invention;

FIG. 2 is an enlarged front elevaticnal view showing
an upper left side of the two-wheeled motor vehicle shown
in FIG. 1; |

FIG. 3 is a cross-sectional view, partially in side
elevaticon, showing a lighting device according to a first
embodiment and a mounting structure for the lighting

device;



vehicle body in the longitudinal direction of the vehicle body. The vehicle body cover 66 is made of a
polymeric material such as acrylonitrile butadiene styrene (ABS), fiber-reinforced plastics (FRP), or
polypropylene (PP). 30The vehicle body cover 66 includes a front cowl 15 (hereinafter referred to as a
"cover member") 68 that covers a front portion of the head pipe 28, a pair of side cowls 70 covering
both sides of the radiator 44 and the exhaust pip&s.56 of the exhaust device 54, a rear cowl 72
5disposed behind the rear end of the fuel tank 46 and below the cover member 68 and the seat
assembly 24, and a rear fender 74, which is mounted on the seat rails 34 in covering relation to an
upper portion of the rearmheel 22sFIG cZ-issan eslargeshfontelevationratview showing 10an upper left
side of the two-wheeled motor vehicle 12 shown_in FIG. 1. The cover member (front cowl) 68 has a

streamlin€d 98sigh SR at8PwhithEprBgd & gttty F8&haid Fondt a ididtsFc&itPdi Portion above the

front wheel 14,and oubyydly imptransverse girestion of the 15motor vehicle, in order to reduce air
resistance applied when the motor vehicle is running. A pair of left and right rearview mirrors 76L, 76R
are mounted on upper pgtionssof the cqvet raapber68 jaha pajk efjeft and fight headlights (lighting
devices) 10L, IOR are mounted on lower 20portions of the cover member 68. The rearview mirrors
76L, side elevation, showing a lighting device according to a

second



76R have respective mirror units (not shown) on surfaces thereof that face toward the driver. Each of
the rearview mirrors 76L, 76R has a position lamp 80a and a winker lamp 80b on a reverse surface
thereof. 25The headlights 10L, IOR are disposed in the cover member 68 with lenses thereof exposed
through respective openings 69L, 69R defined in the cover member 68 below the rearview mirrors
76L, 76R. Features of the headlights 10L, 10R according to first through six embodiments will be

30descr|begm)gggué}gé0\gn@ tgergg%@%?h&)fu;zﬁcg@gogg‘ger{tﬁethflsﬁéiqggheadhght 10L as

viewed from the perspective of the driver will be described in detail below, and the right side headlight

10R, whichds¥ywmeretrically identical in structure to the headlight 10L, will not be 5described below (in

the description be 3%th character "L", which {smdl tive the left S|ge cgg&ponents és omitted). [First
IS

Embodiment] FIG. a Cross- sec?rﬁgISV|g\?vcp§ﬁlllﬁy in side "10&Tevatio howmg a ﬁeadllght 10

according te hdfiratrambodiahentiang anioLghindgstyudarrsd der thhedighting gleviceaThatweadlight 10
according to the f rst embodiment includes a base 82 and a lens 84. Thi eh'F g)ht 10 with the base 82
68 M

and the len§BA% Jslgﬁ’%e(? Boetndid E%ngrb%eﬁﬁﬁ?ﬁ:émég\?e grlﬁi%e ﬁeadllght 10 includes
a light-emittirgrdiese

FIG. 7 is a fragmentary front elevational view of a
lighting device according to a fourth embodiment and a
mounting structure for the lighting device:

i0 FIG. 8A is a cross-sectional view, partially in front
elevation, showing a lighting device according to a fifth
embodiment and a mounting structure for the lighting
device;

FIG. 8B is a cross-sectional view, partially in plan,

15 showing the lighting device according to the fifth
embodiment and the mounting structure for the lighting
dévice;

FIG. 9 is a cross-sectional view, partially in plan,
showing a lighting device according to a sixth embodiment

20 and a mounting structure for the lighting device;

FIG. 10 is a side elevational view of a saddle-type
two-wheeled motor vehicle, which incorporates a lighting
device according to a reference example:;

FIG. 11 is a front elevational view of the two-wheeled

25 motor vehicle shown in FIG. 10;

FIG. 12 is an enlarged front elevational view of the
lighting device shown in FIG. 10 and a mounting structure
for the lighting device;

FIG. 13 is a cross-sectional view, partially in side

30 elevation, showing the lighting device shown in FIG. 10 and



(hereinafter referred to as an "LED") 86 as a light squrce. The base 82 is made of a synthetic resin,
which is capable withstanding a rise in temperaturel(%used by light emitted from the LED 86. The
synthetic resin preferably is 20a BMC (Bulk Molding Compound) or the like, for example. The base
82 is in the form of a box having a concave cross-sectional shape with an open front end. The base 82
has a rear side wall 82a that faces toward the open front end. A support assembly 88 (second board

t N t [ id II82a. The b
22 forher MO AR S ol S8 S bUnaInG (58 ot S bl 4020 S5 crive Uit (crve cieul)

82 further includes a side wa b surrounding the rear si
90, which controls Bh@rgiiatidrsoftherwaslligkict, os alounted on pamdvited. 3yrface pfitme side wall

82b. 30The gpen front end af the base 82 has a flange 92, whj 51 17 projec twardly from the box
of e base SESHHERRALE G4 o VA oS IS TR HAnEd o1 Ao i reof, and which
receives anfi@gaemmodaies dieren avopenscdrientahiiedens 84.;5The lens 84 is made of a highly

transparent synthetic resin and has a concave cross-sectional Sha#% oriented opposite to_the base 82.

The lens 84 is ass&mBred'dn e BRsEB2 I nFHL FTRGE SPHRYIKE With tREDhERTLEr end fitted

in the mounting g1eeve Shawhes the iensnéA-10ard b hgsesB3wte agsempleditpgather, the
headlight 10 has an outer profile, which serves as a casing, with the lens 84 projecting a certain
distance in fFOREEIRE bAsé Bt HReVdd B4 hasAf spdte s4BRAREd BHEFEMA Which the support

assembly 88, the Li(2. 86; gnd & 1eflgeloE 96 M@ tional view, partially in side
elevation, showing the manner in which the lighting device
10 shown in FIG. 13 operates to radiate a high beam;

FIG. 17 is a cross-sectional view, partially in side
elevation, showing the manner in which the lighting device
shown in FIG. 13 operates to radiate a low beam;

FIG. 18 is a cross-sectional view, partially in side

15 elevation, showing a lighting device according to a seventh
embodiment and & mounting structure for the lighting
device; and

FIG. 19 is a cross-sectional view, partially in side
elevation, showing a modification ¢f a first support base

20 plate shown in FIG. 18.

Description of Embodiments

Lighting devices according to preferred embodiments
{(first through seventh embodiments) of the present

25 invention will be described in detail below with reference

to the accompanying drawings.

FIG. 1 is a side elevational view of a saddle-type
two-wheeled motor vehicle (hereinafter also referred to as
a "two-wheeled motor vehicle”) 12 which incorporates

30 therein a lighting device (headlight) 10 according to an



15accommodated. The headlight 10 is constructed such that the lens 84 has an outer surface,
which is greater than the opening 69 in the cover mehber 68. When the headlight 10 is disposed in
the cover member 68 and hence is covered by the cover 20member 68, an upper portion of the lens
84 is covered by the cover member 68, which extends above the opening 69. Light radiating
components, i.e., the LED 86, the reflector 96, etc., which are housed in the headlight 10, are attached

to the base 82 by the support assembly 88. The 25LED, 86 comprises an_LED capable of emitting an
amount of I%%ngl al%gf%)}?té) perfuRrSiitible fFRBHOMe light sbifc SAfE HEEERGNt 10. In FIGS.

2 and 3, forqnuposrsiafdtigsirations aslylaneateDdissis:shevioas the light sodkesnafitbe headlight 10.
Typically, however, the 30headlight 10 includes an arra%_of LEDs 86 for emitting a 18 desired amount
of light at a 4BEfeF coBPfehperattiee LedTRe tappdr LSS Abh 88 tiudR® a board 100 on which

the LEDs 86 aie:gworitech 2 bpaidsernort 482 pradesup of afisstbasmd suppert member404 and a
second board support 5Smember 106, which are mounted on the base 82 for supporting the board 100.
5 to a saddle-type two-wheeled motor vehicle, but may also be

applied to other types of two-wheeled motor vehicle such as
engine-powered bicycles or the like. Mechanisms and
components that are laterally symmetrically mounted, one on
the left side and one on the right side of the two-wheeled

10 motor vehicle 12, will be denoted by reference numerals
together with the alphabetic characters "L" for components
on the left side and "R" for components on the right side.
To facilitate understanding of the present invention,
forward, rearward, upward, and downward directions will be

15 described below on the basis of the arrows shown in ¥FIG. 1,
unless otherwise indicated. Leftward and rightward
directions {(see the arrows in FIG. 2} will be described
below on the basis of directions as seen from the
perspective of a driver seated on the vehicle body.

20 As shown in FIG. 1., the two-wheeled motor vehicle 12
includes a front wheel 14 that serves as a steerable wheel,
a handle 16 for steering the front wheel 14, a vehicle
frame assembly 18 that makes up the vehicle body, an engine
20 as a drive source, a rear wheel 22 that serves as a

25 drive wheel, and a seat assembly 24 on which riders are
seated.

The front wheel 14 is supported rotatably on a lower

end of a front fork 26 that extends substantially
vertically. A front wheel brake 1l4a is mounted on a lower

30 portion of the front fork 26. The handle 16 is coupled to



Insofar as the LEDs 86 are mounted on the board 100, the board 100 also supports thereon an electric
circuit, which connects the LEDs 86 electrically to € &h other. The 10board 100 preferably is made of
a highly thermally conductive material for transferring heat that is generated when the LEDs 86 emit
light from the board 100 to the board support 102. The electric circuit on the board 100 includes input
and output terminals, which are connected 15electrically to the drive unit 90 by a cable 108. When the

driver turns g theNeadlight 13 the drive it 9Q,sypplies eleglticAoyar tedhe LEPS 89,sq as to

enable the LEDs 86 to emit a desired amount of light. In the same manner as the board 100, the board
support 20¥0is thadd. ofLd highhyt eraraiillg tondactiveomaterial.dh adslittorgtolissiagy highly thermally

conductive, sing ho ?s rt 102 is.perceived visyglly.from the exteriqr, the board.support 102
may be maﬁé%?eg atselrl?é glﬁ:%gaas a urﬁnﬁ?né,ag}el gmp%g iqé{'\ﬁﬁé) saecdoelc?r]Ll thoé{ll% o gglel%li%e 25color
of the surfafeahthereslentor 618. The first board support member 104 is coupled to the second

oard support memper 106, and extends in @ substantially horjzontal direction on_an upper portion of
the space 98 inside ﬁe%‘%ﬁgﬁ t?%)el"ﬁ% ﬁgfgbc?éfr%%u:bﬁg erﬁBerrLT FY3E% y 110 defined

in a lower 19 gufaca-desaafethedoard 100 witribe HoD:R6 MawieHdbare@nms tstalled on a
bottom portion 110a of the cavity 110. The LEDs 86 are disposed in the cavity 110 and face
downwardly EHHe Gvitg 155t GERiFRIMRAL FibPBufiatofis coupled to the

front fork 26. Grips to be gripped by the driver are
mounted on respective opposite ends of the handle 16.

10 The wvehicle frame assembly 18 comprises a so-called
diamond frame assembly, for example, which is formed from a
highly rigid aluminum-cast tube frame assembly with a
reduced number of frames. The vehicle frame assembly 18
includes a pair of left and right main frames 30, which

15 branch in left and right directiocons from the head pipe 28,
extend obliquely downward and rearward, and then curve
downward in a substantially intermediate region of the
vehicle bedy, a pair of pivot plates 32 joined respectively
to rear portions of the main frames 30 and which extend

20 downward together with the main frames 30 in the
substantially intermediate region of the vehicle body, and
a palr of left and right seat rails 34 joined respectively
to the main frames 30 in the substantially intermediate
region of the vehicle body and which extend obliquely

25 upward and rearwardly of the vehicle body.

An engine hanger 36, which is of a triangular shape as
viewed in side elevation, extends downwardly from the main
frames 30, and supports the engine 20 in a tilted posture.
The engine 20 comprises a cylinder block 38 and a crankcase

30 40. An upper portion of a front end of the crankcase 40 is



the first board support member 104, such that the LEDs 86 on the board 100 mounted in the cavity
110 are accommodated in the cavity 110 as viewed in side elevation. More specifically, the height H of
a side 110b of the cavity 110, 10which surrounds the LEDs 86, is greater than the height of the LEDs
86 that project from the board 100. From among all of the sides of the cavity 110, the side 110b, which
is positioned in front of the LEDs 86, functions as a wall 112 for limiting direct light emitted from the

LEDs 86. 13Qpgations and advaniages-of the yall Ligwillpgdaseried lajes, . ; JHhe,gecond board

support member 106 is fastened by sCrews to the rear side wall 82a of the base 82. The first board
support meFeY¥ 164ds eduplbg t¢nardinasefate (dse 20pmdade)dftye Sbeomrivodrd support

member 1081£Q%§e%9nd : ﬂ%sl&%qré%erm%%rs 064510%%% ??]%ﬁé é?rdiatir%%fins 114 on a surface

. 1 S manner, .
thereof (other surface), which is opposite to the surface to st board supporr% méember 104 is
coupled. Wheére tleyddeuheirbdelrdskippdrtimefibeed06ns Whainstaliédionithe bases82, the heat

rgdiating fins Elée%;]eﬁ]gseré%dﬁwto aggl)untin% ogeni;g 116, which is_defined in tf_]_ rear side wall 82a
of the baseji-ﬁ, 20ch it The hedtra |at°|a“nge fifs 154 profggybéj)%%%ﬁ Suft? stiffatéBf the base 82.
Thus, the seeans-beardrsippodngember dRb@anike 30pasiianat easilyran theniases82, so that the

headlight 10
frame assembly 18.

The cylinder block 38 houses ignition plugs for
burning fuel, and pistons for compressing an air-fuel

10 mixture. The crankcase 40 houses a crankshaft, which is
coupled to the pistons by connecting rods, and an engine
output shaft. A clutch mechanism and a transmission, which
serve as a power transmitting mechanism, are disposed
between the crankshaft and the engine output shaft.

15 Rotational drive forces from the engine 20 are transmitted
Erom the engine output shaft in the crankcase 40 to an
endless drive chain 42, which transmits rotational drive
forces to the rear wheel 22.

A radiator 44 for radiating heat from the engine 20 is

20 disposed in front of the cylinder block 38. The engine 20
is disposed below a fuel tank 46 and an intake device 48.
The intake device 48 has an intake port 50 connected to a
rear portion of the cylinder block 38, and an air cleaner
52 connected to an upstream end of the intake port 50. The

25 air cleaner 52, which is covered by the fuel tank 46,
attracts and removes dust or the like from air that is
introduced from an intake hole (not shown) defined in a
vehicle body cover 66. An exhaust device 54 is connected to
a rear portion of the cylinder block 38. The exhaust device

30 54 includes plural exhaust pipes 56, which are connected



20 can be assembled in an efficient manner. The reflector 96 has an upper end fastened by
screws to a proximal end of the first board support hémber 104, and a lower end that extends into the
space 98. The 5reflector 96 has a curved surface near a lower end thereof, which is disposed in a
position facing toward the LEDs 86. The LEDs 86 are supported, in a downwardly facing orientation,
on the first board support member 104. The reflector 96 is shaped as a curved surface, e.g., a quadric

10surface. wRighexanrn formdhebrer end saardie layee et ehigARlg it g fqidefiecting

forwardly light emitted from the LEDs 86, which are disposed in the upper portion of the space 98. The
surface of tley fdiffedesr I6loely bEScoated with @#tiadfift chafufiaumbiBy, welyiofi Sésaporation. The

headlight 10.is,assembled.into a unit by installin %gLE s 86, the support assembly 88 (the board
100 and e S o B0 R0 A e BHREDr 88 G thetacid Rl ABSHEEG lene 84
onto the frostiZesusfacetnf tire assemblyl A2mounting structure for the headlight 10, which is

sembled as a unjt together with the cover member 68, will be described below. The headlight 10 is
fixedly disposed in"a Egﬁéliﬂ p%%ﬁio%owciiﬂﬂﬁ the é%\?&tm%%%m%%}ﬁ}ﬂhltﬁe Yaks BN

swingably supported on the pivot plates 32 of the vehicle
frame assembly 18. The swing arm 60 has a rear end on which
the rear wheel 22 is rotatably supported. A rear wheel
brake 22a is mounted on the rear end of the swing arm 60.

10 Step holders 32a, on which the feet of the driver are

placed, are mounted respectively on the pivot plates 32.
The seat assembly 24 on which riders (a driver and a

pillion passenger) are seated is disposed on the seat rails

34. The seat assembly 24 comprises a so-called tandem seat

15 assembly, including a front seat 24a for the driver and a
rear seat 24b for the piliion passenger, with the rear seat
24b being positioned behind the front seat 24a. The seat
assembly 24 is disposed above a storage box 62 in which
various objects can be stored. Pillion steps 64, on which

20 the feet of the pilliion passenger who is seated on the rear
seat 24b are placed, are disposed on intermediate portions
of the seat rails 34.

The vehicle body cover 66 1s mounted on the vehicle
frame assembly 18 of the two-wheeled motor vehicle 12,

25 thereby providing a design surface (appearance) for the
vehicle body in the longitudinal direction of the wvehicle
body. The vehicle body cover 66 is made of a polymeric
material such as acryloniirile butadiene styrene (ABS),
fiber-reinforced plastics (FRP), or polypropylene (PP).

30 The vehicle body cover 66 includes a front cowl



25mounted on the vehicle frame assembly 18 or thfscover member 68. Since the light radiating

components, i.e., the LEDs 86, the reflector 96, etc.,"are mounted on the base 82 by the support
assembly 88, the optical axis of the headlight 10 can be set stably in position by securing the 30base
82 at a given angle. 21 With the headlight 10 disposed in the cover member 68, the lens 84 of the
headlight 10 has a portion that is concealed by the cover member 68, and a remaining portion that is

exposed ouyaicly More.spedlically e showa in STGSe2 Apdih dje prg4 higg 2 lower end, which

engages with an edge of the cover member 68 defining the lower end of the opening 69. The portion
(appearancepwtion 848y ohthedems 84pwhithtdeehdaffomithe I@8er endapro efregicteof the lens

84 that is aligned with an edge.of the 10cover. member 68 defining the upper end of the opening 69, is
exposed ou%g%y.q#ecgt‘ﬁeeqfﬁ%ﬂio%no(g\ﬁ/eﬁalgﬁesd Bgt%%l\%%?%gﬁ%eoféngzgf Rl/v(%i%ﬁlgxtends upwardly
from the uppehend of thigpepersiag &d, isheyeasltpped antklvence IS £overeackly-thmoedveT ember 68.

ghe.refore, \gi,th the hea Ii%hj'f 1 l%eir;%dispogﬁg ir%thegco;%ar embeEéGS, onl / the appearance
portion 84a ot TRe fers SF 15 PSicaved s%%ll?. Ehe ﬁag Y%an rﬁguﬁﬁ'ﬁg S d&ire for the
headlight 1@ meceiskirg-tantherfi st gBbadiineiiare cgastiveieabagically asessrigedabove.
Operations and ) ]

fender 74, which is mounted on the seat rails 34 in

covering relation to an upper portion of the rear wheel 22.

FIG. 2 is an enlarged front elevational view showing

10 an upper left side of the two-wheeled motor wvehicle 12
shown in FIG. 1. The cover member {(front cowl) 68 has a
streamlined design surface, which spreads gradually
rearward from a distal central portion above the front
wheel 14 and outwardly in a transverse direction of the
15 motor vehicle, in order to reduce air resistance applied
when the motor vehicle is running. A pair of left and right
rearview mirrors 76L, 76R are mounted on upper portions of
the cover member &8, and a pair of left and right
headlights (lighting devices} 10L, 10R are mounted on lower
20 portions of the cover member 68. The rearview mirrors 76L,
76R have respective mirror units (not shown) on surfaces
thereof that face toward the driver. Each of the rearview
mirrors 76L, 76R has a position lamp 80a and a winker lamp
80b on a reverse surface thereof.
25 The headlights 10L, 10R are disposed in the cover
member 68 with lenses thereof exposed through respective
openings 69L, 69R defined in the cover member 68 below the
rearview mirrors 76L, 76R. Features of the headlights 10L,
10R according to first through six embodiments will be

30 described in detail below. In the first through six



20advantages of the headlight 10 will be described below. The headlight 10 includes the LEDs 86
and the board 100, which is supported by the first Hdard support member 104 in an upper portion of
the space 98, i.e., in a region aligned with the overlapped portion 84b of the lens 84 as 25viewed in
front elevation. When the headlight 10 is viewed from the front while the headlight 10 is not energized,
only the appearance portion 84a of the lens 84 is perceived visually through the opening 69 of the

cover member 68..At this time, the.LEDs 86 .the hoard.100, and.the first board, 30s rt member 104
of the headﬁ&'}%togol Ig?een(]:cosrice%lfgd Ei?’%?“e Szﬁdgosté?ar;d’egrﬁg.grt 6£ g%o%é'g tﬁel§3§%n§ %%%P;En the second
board supppetzmermbet 186 if caneeatedilne thewelléctoe 9Gesathibbad obsedet gdh visebdly perceive

only the reflector 96, which extends downwardly from the first hoard support 5membher 104.
Accordinglf'\‘/\%ﬁe %e%'t%%?v&lvg W ﬁ?eg\r@ég %rﬁﬁ%‘frown{wufﬁ fr%ﬁt,?ﬁg%ﬁgé:r%/(é? 0&s not see the

LEDs 86 anchthetieard 109, anehibusithe headligbt hedhas ssnimproved appaarsacebéhen the
headlight 10 is energized, almost all of the 10rays of light emitted from the LEDs 86 travel straight to
the reflectoP88 AR ehER e HightRBRVIRMAFGEIRELRBLIR SLRte. W B ARATRINET

forward-trave|ing {aysf lipght emitiedroethed £0% 86 ase blockedvrbavall 112, which is

disposed in front of the LEDs 86. Therefore, when 15the observer views the headlight 10 from the
front, the ols8&ky&e€an visually perceive only rays of emitted light that are reflected by the reflector 96.
Therefore, while- the bgadlightdQyadiates light reflected by the reflector 96, the headlight 10 also

blocks light emitted directly
FIG. 3 is a cross-sectional view, partially in side

10 elevation, showing a headlight 10 according to a first
embodiment and a mounting structure for the lighting device.
The headlight 10 according to the first embodiment includes
a base 82 and a lens 84. The headlight 10 with the base 82
and the lens 84 assembled together is disposed in the cover

15 member 68. The headlight 10 includes a light-emitting diode
{hereinafter referred to as an "LED") 86 as a light source.

The base 82 is made of a synthetic resin, which is
capable withstanding a rise in temperature caused by light
emitted from the LED 86. The synthetic resin preferably is

20 a BMC (Bulk Molding Compound) or the like, for example.

The base 82 is in the form of a box having a concave
cross-sectional shape with an open front end. The base 82
has a rear side wall 82a that faces toward the open front
end. A support assembly 88 (second board support member

25 106) is fasitened by screws to an inner surface of the rear
side wall 82a. The base 82 further includes a side wall 82b
surrounding the rear side wall 82a, and a drive unit (drive
circuit) 90, which controls energization of the headlight
10, is mounted on an outer surface of the side wall 82Db.

30 The open front end of the base 82 has a flange 92, which



20from the LEDs 86. Therefore, the headlight 10 is_capable of maintaining a desired amount of
radiated light, while at the same time preventing dirkét light from being perceived visually. If the
observer observes the headlight 10 from an 250bliquely lower position, then the observer is prevented
from seeing the LEDs 86 by the wall 112. The range in which the observer is prevented from seeing
the LEDs 86 is determined depending on the positional relationship between the LEDs 86 and the wall

112. More specifically, if the 30obser sees.the dlight,10.i [ bo % thetical
straight lin Ifcwﬁal8#%ntg%§%%5%h§%%ﬁte€ho t#é? %E‘é)s 8 grﬁ? tszél?g%;ld \g‘f%t%e%v?a ?{ip’%z then
since the LERsB&zare conoedléddydheovad] 192, thefdalnsaivemis prefsmdd ffanesadieg dreELEDS 86.
5If the observ%{ SP}ES e headlight 10 in_.a é%rl%emt?l%l gvtthe Wﬁ%@e;{ﬁag%tra'%ht line L, then the

observer sé&8%hé s 86 Goweler e range in'w icf the 06&Siver e fe LEDS 86 is sufficiently

smaller tharifdhe £ EDs86 wiese gancealed by only the cover member 68. Since the front 10wheel 14
also exists in the range in which the observer can see the L EDs 86, the observer actually has a much

Saller chance of SB&INGRAE LED 86 MBERs & uehtll  #R3hpEarITfRAGHRE HOEUESRTHESis improved.
When the hgadlightdisignerdizednenly éays-efdightectional shape oriented

opposite to the base 82. The lens 84 is assembled on the
base 82 by hot melt, welding, or the like, with the open
rear end fitted in the mounting groove 94. When the lens 84
10 and the base 82 are assembled together, the headlight 10
has an outer profile, which serves as a casing, with the
lens 84 projecting a certain distance in front of the base
82. The lens 84 has a space 98 defined therein in which the
support assembly 88, the LED 86, and a reflector 96 are
15 accommodated.
The headlight 10 is constructed such that the lens 84
has an outer surface, which is greater than the opening 69
in the cover member 68. When the headlight 10 is disposed
in the cover member 68 and hence is covered by the cover
20 member 68, an upper portion of the lens 84 is covered by
the cover member 68, which extends above the opening 69.
Light radiating components, i.e., the LED 86, the
reflector 96, etc., which are housed in the headlight 10,
are attached to the base 82 by the support assembly 88. The
25 LED 86 comprises an LED capable of emitting an amount of
light at a color temperature suitable for use as the light
source of the headlight 10. In FIGS. 2 and 3, for purposes
of illustration, only one LED 86 1is shown as the light
source of the headiight 10. Typically, however, the

30 headlight 10 includes an array of LEDs 86 for emitting a



15that are emitted from the LEDs 86 and directed toward the range in which the observer can observe
the LEDs 86 are emitted directly outward from the 1tRs 84. In other words, rays of light that are
directed toward the range (visual perception prevention range) above the hypothetical 20straight line L
are blocked by the wall 112, whereas rays of light directed toward the range (visual perception range)
below the hypothetical straight line L are allowed to leak outside of the lens 84. Consequently, the wall
112 s effecéjv% tqE éignificantl re(%uc&%lﬁ tch(_,‘]a} cgs that .tQ% 350gi%rver to will oq:serve light emitted

t
directly from 5 sB6. " TRE Hea ight'l accoerallhg o the fire e?negg(ﬁr%aen?ﬁl%fudes the heat

radiating fins 114, Wikchs aygpdisposad enthiie réd slntatedd shexseeendibdar suppertiraember 106.
30The heat radiating fing 114 radiate heat that is generated 24 e.LEDs 86 when_ the LEDs 86
emit light. St ifé%$ (S gi&@ﬁeﬂ?}bﬁ e ngggﬁférg&@?&%b%g;% End*Bre rsfhoard support
member 104 i@ ke seeadl bogsbstppnsmbembes 406ndhe heattathatigfies t1ppea-disposed in
5§Jproximity to the position where the first board support member 104 is coupled to the second board
pport mefEP 4561 88ns¥idétity2 heal UM R dritgePEd frof £thE M s EHERA RSt member

104 through the srepRrE baasd support member 106 to the heat radiating fins 114. Since 10the heat

radiating fins 114 project outwardly from the base
Insofar as the LEDs 86 are mounted on the board 100,

the board 100 also supports thereon an electric circuit,
which connects the LEDs 86 electrically to each other. The
10 board 100 preferably is made of a highly thermally
conductive material for transferring heat that is generated
when the LEDs 86 emit light from the board 100 to the board
support 102. The electric circuit on the board 100 includes
input and cutput terminals, which are connected
15 electrically to the drive unit 90 by a cable 108. When the
driver turns on the headlight 10, the drive unit 90
supplies electric power to the LEDs 86 so as to enable the
LEDs 86 to emit a desired amount of light.
In the same manner as the board 100, the board support
20 102 is made of a highly thermaily conductive material. 1In
addition to being highly thermally conductive, since the
board suppeort 102 is perceived visually from the exterior,
the board support 102 may be made of a material such as
aluminum, for example, having a color that is close to the
25 color of the surface of the reflector 96.
The first board support member 104 is coupled to the
second board support member 106, and extends in a
substantially horizontal direction on an upper portion of
the space 98 inside the headlight 10. The first board

30 support member 104 has a cavity 110 defined in a lower



82, the heat radiating fins 114 radiate heat outside of the headlight 10. Consequently, the heat
radiating fins 114 have an increased heat radiating Jc?ipability. Since heat is radiated in this manner
from the LEDs 86 and the support 15assembly 88, thermally induced variations in light emission
characteristics of the LEDs 86 are reduced. The heat radiating fins 114 on the second board support
member 106 may be dispensed with, and the surface of the second board support member 106 may

be exposed 2Qthroygh.t tin eni inth e fqrther ficiently.radiating heat
that is geneﬁeggb%hgﬁLgE%(s% ng% W%glg tr?eggégg%éer%#ﬁ%hﬁﬁ?o%ﬁ?%gggfééﬁﬁg éygening 116. A
duct, not sholer ¢moudls winch: eelnd edr isanteouretomaydsst domnelct€ck tethettoyecavariper 68 for

oG U OB i uns eSSl e S A eapeiace ol e base
88, therebydaeititating 1gdiation of heat that is generated by the LEDs 86 when the 30LEDs 86 emit
gsqht. 25FIG. 4 is ar%osésagﬁ%tji?nflll\éier\gvégaétie}{lg/g@gidfer((a)lquctlil%n,fs{lé)%vins%%frg%gfi%aftion of the first
oard
the first board support member 104, such that the LEDs 86
on the board 100 mounted in the cavity 110 are accommodated
in the cavity 110 as viewed in side elevation. More
specifically, the height H of a side 110b of the cavity 110,
i0 which surrounds the LEDs 86, 1is greater than the height of
the LEDs 86 that project from the board 100. From among all
of the sides of the cavity 110, the side 110b, which is
positioned in front of the LEDs 86, functions as a wall 112
for 1imiting direct light emitted from the LEDs 86.
15 Operations and advantages of the wall 112 will be described
later.
The second board support member 106 is fastened by
screws to the rear side wall 82a of the base 82. The first
board support member 104 is coupled to a front surface {one
20 surface) of the second board support member 106. The second
board support member 106 includes heat radiating fins 114
on a surface thereof {(other surface), which is opposite to
the surface to which the first board support member 104 is
coupled. When the second board support member 106 is
25 installed on the base 82, the heat radiating fins 114 are
inserted into a mounting opening 116, which is defined in
the rear side wall 82a of the base 82, such that the heat
radiating fins 114 project beyond an outer surface of the

base 82. Thus, the second board support member 106 can be

30 positioned easily on the base 82, so that the headlight 10



support member 104 shown in FIG. 3. The headlight 10 may be constructed such that the first board
support member 104 is 5devoid of the cavity 110 afincludes a wall 120 that projects in front of the
LEDs 86. The projecting wall 120 also is effective to prevent an observer from visually perceiving the
LEDs 86 and direct light from the LEDs 86 when the observer views the headlight 10 obliquely from a
10lower position. As described above, the headlight 10 according to the first embodiment has the

support assemply.88, ggl&qmetgej%al%léfjt@%ggﬂ? EEHI%%P”M higher than the LEDs 86 and is
' 15T

disposed in front of and in proximity to the LEDs e wall'112, 120 limits direct light from the
LEDs 86 at a positbmeclosei tothiot EDs & thamthepmyer areinlfersdl: ket arglessodédire shape of

the cover member 68, the wall 112, 1 akes jt pgssible tqg significantly increase the visual
perception p%gvgnfornbé%lmg%,iinevr\l/ |c32fgireg}é?Iigg‘ﬁt%%fssﬁ?ea\'/%%te%lgg%réeiH‘S’B%?Eei\t}é)d;\’/isualIy, as well
as to providamdsuffidientlighteinistian aseachidereioreowhae thgpabseryer berds over and observes

the headlight 10, the likelihood that the observer will feel uncomfortable due to direct light from the

LEDs 86 is ﬁl%%%l?%&fcegd’? B8R R BHortHRnb 88 TwhichWUphofRdh& R eH0d8, includes

the wall 112y426ntheswali 53640 e gagihshe agdded 4 thegsurRpi-assareblyBi8s Which heretofore
has been used to support the light source, without increasing the number of parts. 30With the LEDs 86

accommodat®§ it fiesc Ry an® wypperted, in a downwardly facing
orientation, on the first board support member 104. The

reflector 96 is shaped as a curved surface, e.g., a guadric
10 surface, which extends from the upper end toward the lower
end of the reflector 96, for reflecting forwardly light
emitted from the LEDs 86, which are disposed in the upper
portion of the space 98. The surface of the reflector 96
may be coated with a thin film of aluminum by way of
15 evapeoration.
The headlight 10 is assembled into a unit by
installing the LEDs 86, the support assembly 88 (the board
100 and the board support 102), and the reflector 96 on the
base 82, and then attaching the lens 84 ontoc the front
20 surface of the assembly. A mounting structure for the
headlight 10, which is assembled as a unit together with
the cover member 68, will be described below.
The headlight 10 is fixedly disposed in a certain
position within the cover member 68, with the base 82 being
25 mounted on the vehlicle frame assembly 18 or the cover
member 68. Since the light radiating components, i.e., the
LEDs 86, the reflector 96, etc., are mounted on the base 82
by the support assembly 88, the optical axis of the
headlight 10 can be set stably in position by securing the

30 base 82 at a given angle.



is defined in the support assembly 88, the observer is prevented from seeing the LEDs 86 as well as
direct light from the LEDs 86 within a wide range aI%f'\g lateral directions, as well as frontal and
obliguely vertical 5directions. [Second Embodiment] FIG. 5 is a cross-sectional view, partially in
side elevation, showing a headlight 10A according to a second embodiment and a mounting structure
for the lighting device. 10In subsequent descriptions of the second through sixth embodiments,

constituent parts, whi identical in structure and function in the same manner.as thpse of the
headlight 10 acco;Nm%Htc?{t%é %gtaﬁr%%gg%ngrﬁ, wi e°8§r$oté8 b%}}gferﬁ?c‘é??efrg?&%%rch%grécters, and
such 15feattines Widlhizotéhe déscribedhie aldidigiheeatightal @datdanmdingtthéssecond

embodiment differs 1ro %1e h%adlight 10 acco dir;g#o the fir%t embodiment in relation to the shape of
Sreficidy 13257178 BotoMeItH o the Aty 230 HAN B20R8FN®Th the first

a cavity 130°8A§ &5

board suppetiatenbeexdéssdespetnteatpe flatctufacsdbar thesgavity L0 asenrdingrio the first
embodiment. The LEDs 86 and the board 100 are mounted on the bottom 130a of the cavity 130, such

that a wall T34 vhiéh RSosttionddfin ot of thd' PEDR SePRaE LHLatdF IR GRS erefore, with
the headlighti3A ascding todhesecend embndiment. sae Auzathetical siaighidae Leyvich

interconnects the center of the LEDs 86 and the tip end of the wall 134 positioned in front of the LEDs
86, is inclin@d nidié PREHY AarPthe hyHSthRAEA iR BRE AT oPdIRG 10 théfdst effbodiment.

the lens 84, which extends from the lower end up to a
region of the lens 84 that is aligned with an edge of the
10 cover member 68 defining the upper end of the opening 69,
is exposed outwardly. The other portion (overlapped portion
84b) of the lens 84, which extends upwardly from the upper
end of the opening 69, is overlapped and hence is covered
by the cover member 68. Therefore, with the headlight 10
15 being disposed in the cover member 68, only the appearance
portion 84a of the lens 84 is perceived visually.

The headlight 10 and the mounting structure for the
headlight 10 according to the first embodiment are
constructed basically as described above. Operations and

20 advantages of the headlight 10 will be described below.

The headlight 10 includes the LEDs 86 and the board
100, which is supported by the first board support member
104 in an upper peortion of the space 98, l.e., in a region
aligned with the overlapped portion 84b of the lens 84 as

25 viewed in front elevation. When the headlight 10 is viewed
from the front while the headlight 10 is not energized,
only the appearance portion B84a of the lens 84 is perceived
visually through the opening 69 of the cover member 68. At
this time, the LEDs 86, the board 100, and the first board

30 support member 104 of the headlight 10 are concealed by the



27 The reflector 132 according to the second eg&bodiment has a greater curved surface than the
reflector 96 according to the first embodiment. The'réflector 132, an upper end of which is fastened to
the first board support 5Smember 104, has a lower end that extends in a forward direction across the
hypothetical straight line L. Therefore, the appearance portion 84a of the headlight 10A is exposed
through the opening 69 entirely within the visual perception prevention range. More specifically, if
Lothe obsegyer obseryasthedieadliahiL M o ahaveythesyailietical stiaighing bathie observer is
prevented from seeing the LEDs 86 by the cavity 130 in the first board support member 104. On the
other hand sittieogtisarembeiisekUés e Iseadlighl e6AHON belove theetBiampodstica straight line L,
the observer,also is preyented from seeing th ther % or.132. T pe of the
cavity 130 iltrkl1 %r fhe r%%%%t%ﬁgch%%u%%g%é%%%%ggﬁgﬁ?éaﬁt %%Ly[ﬁ%t ezfi%g s%%:lg tline L and
the lower end of tiet rdfleetor erB@sinthrsactaad h? Odtioer. theAcdordingtiodind seuppd eimbodiment,

irrespective of %ge vertical direction in which the obseryer sees the headlight 10A, the wall 134 and the
reflector 133 cﬁgdiieé)c%igh%cfr%?nrfﬁen Bs S%bﬁg[ﬁnred ébﬁ%%ﬁ?ﬁernt]’l%ws éie

headlight 10 from the front, the observer does not see the
LEDs 86 and the board 100, and thus the headlight 10 has an
improved appearance.
When the headlight 10 is energized, almost all of the

10 rays of light emitted from the LEDs 86 travel straight to
the reflector 96, which reflects the light forwardly of the
motor vehicle. A portion of the forward-travelling rays of
light emitted from the LEDs 86 are blocked by the wall 112,
which is disposed in front of the LEDs 86. Therefore, when

15 the observer views the headlight 10 from the front, the
observer can visually perceive only rays of emitted light
that are reflected by the refliector 96. Therefore, while
the headlight 10 radiates light reflected by the reflector
96, the headlight 10 also blocks light emitted directly

20 from the LEDs 86. Therefore, the headlight 10 is capable of
maintaining a desired amount of radiated light, while at
the same time preventing direct light from being perceived
visually.

If the observer observes the headlight 10 from an

25 obliquely lower position, then the observer is prevented
from seeing the LEDs 86 by the wall 112. The range in which
the observer is prevented from seeing the LEDs 86 is
determined depending on the positional relationship between
the LEDs 86 and the wall 112. More specifically, if the

30 observer sees the headlight 10 in a range above a



FIG. 6 is a cross-sectional view, partially in side elevation, showing a headlight 10B according to a
third embodiment and a mounting structure for the ﬁg3hting device. The headlight 10B according to the
third embodiment differs 30from the headlights 10, 10A according to the other 28 embodiments, in
that the headlight 108 is inclined obliquely downward with respect to the cover member 68. The
headlight 103 includes a base 142 having a rear side wall 142a and an upper side wall 142b that are

inclined 5oRQligysly;dawnyagrd with g C re 5(_1 wgl Q rd_sypport member 144 is
mounted on tﬂ% upper side ngl 142D, Wh%ﬁ?ﬁﬁ:ﬁﬁgg o%ﬁqué%%%vﬁva%g. R Ig%gel% is assembled
on a front pogiohesf thé bbke 14RDFh8 dermsn@d 6 has Rigrossr§ectiondtshapd, whiith js teimed in view

100f the inclination ¢f the %i%éjli Tgt 10B connected tq the cqover member, 68. The board support
member 144 Hag%a gé\ﬁtyl’ deg ned in & g&r?gc?egﬁgwgys%’fce cqttg]efreséi,gahdtf%’leeat radiating fins 150

disposed orobis @ppesita. sugaesy fippsd sarane sefelibibe brard.sopp@tmember 144. The board 100
with the LEDs 86 m%lunted thereon is placed in the cavity 148. Since the board support member 144 is

Mounted on the indinet\T Rt E5de’ thll 5998 of e BEES129P%s §8sdrbedl ZERAS theh84rd 100,
which is dispasethifpibertaity 4485 isr20sypponted $oras tafage ehliqualyseaiavard swd downwardly.

the LEDs 86. However, the range in which the observer sees
the LEDs 86 is sufficiently smaller than if the LEDs 86
were concealed by only the cover member 68. Since the front
10 wheel 14 also exists in the range in which the observer can
see the LEDs 86, the observer actually has a much smaller
chance of seeing the LEDs 86. Consequently, the appearance
of the headlight 10 is improved.
When the headlight 10 is energized, only rays of light
15 that are emitted from the LEDs 86 and directed toward the
range in which the observer can observe the LEDs 86 are
emitted directly outward from the lens 84. 1In other words,
rays of light that are directed toward the range (visual
perception prevention range) above the hypothetical
20 straight line L are blocked by the wall 112, whereas rays
of light directed toward the range (visual perception
range} below the hypothetical straight line 1. are allowed
to leak outside of the lens 84. Consequently, the wall 112
is effective to significantly reduce the chances that the
25 observer to will observe light emitted directly from the
LEDs 86.
The headlight 1¢ according to the first embodiment
includes the heat radiating fins 114, which are disposed on
the rear surface of the second board support member 106.

30 The heat radiating fins 114 radiate heat that is generated



The LEDs 86 mounted on the board 100 also are disposed in the cavity 148 so as to face obliquely
rearward and downwardly. The heat radiating fins 158 are inserted in a mounting opening 152 defined
in the upper side wall 142b of 25the base 142, such that the heat radiating fins 150 project upwardly of
the base 142. The reflector 96, the upper end of which is connected to the board support member
144, is curved with a curved surface, which reflects in a forward direction the rays of 30light that are

emitted obligy,el)_zﬁga%g fggn&%%hE%ESQJE%% BGTQﬁfgvgri @_bersql%witﬂég% hfgdlight 10B

disposed therfein has a duct 156 defined above the opening 69. While the motor vehicle is traveling,
the duct 158 iruwrosifices edmfaioimothth eIffdig sitfe dithewolvethentlyer88, 506h #aslt Sthe ram air is
made to fI0\¥ in tq:e %%ver({nergbecr)gg e I{)grrm o{;&grvter SELS the Qg%(gl ht 105 asccordlgg to the third

embodimeni from an o%ﬁqué:'ly%)wer posnﬁlon, using a s?mp e‘rasﬁﬁ‘cture, the obServer afso is prevented

from seeingrdingeg irghtoféam thied Fles 86 Mbie spacificdltys 10wihdhe headigiiddBimounted on the
cover member 68, the LEDs 86 face in an oblique rearward direction, so that the hypaothetical straight

Ihe L, whicP Tri&rEBAREctE I benRY ot i€ PE %’%earjfal%efﬂﬁ Eﬁd%?ﬁﬁdwﬁﬁlﬁﬁlﬁbsitioned in front
of the LEDsrmiie inclioad {wthesdibtoanwardnEherefereathsodsdal gseeptiondeieyertion range

provided by the wall 112, which prevents the observer from seeing the LEDs 86, is increased, thus

rnamngitpdggﬁﬂe Consequently, heat is smoothly transferred from the
first board support member 104 through the second board
support member 106 to the heat radiating fins 114. Since

10 the heat radiating fins 114 project outwardly from the base
82, the heat radiating fins 114 radiate heat outside cof the
headlight 10. Consequently., the heat radiating fins 114
have an increased heat radiating capability. 8ince heat is
radiated in this manner from the LEDs 86 and the support

15 assembly 88, thermally induced variations in light emission
chiarvacteristics of the LEDs 86 are reduced.

The heat radiating fins 114 on the second board
support member 106 may be dispensed with, and the surface
of the second board support member 106 may be exposed

20 through the mounting opening 116 in the base 82, for
thereby efficiently radiating heat that is generated by the
LEPs 86 when the LEDs 86 emit light through the mounting
opening 116. A duct, not shown, through which ram air is
introduced, may be connected to the cover member 68 for

25 guiding the introduced ram air toward the heat radiating
fins 114 along the rear surface of the base 82. The ram air,
which is guided in this manner, is capable of positively
cooling the support assembly 88, thereby facilitating
radiation of heat that is generated by the LEDs 86 when the

30 LEDs 86 emit 1light.



to prevent the observer from seeing direct light from the LEDs 86 more reliably. 20With the board
support member 144 mounted on the base 142, théReat radiating fins 150, which are provided on the
reverse side of the cavity 148, are disposed in an upper region of the headlight 10B. Accordingly, heat
generated by the LEDs 86 is easily transferred upwardly (through the 25board 100 and the board
support member 144) to the heat radiating fins 150, for thereby increasing heat radiating efficiency.
Since the heat radj lﬂgg fips;150 are disposed i .Orglggper.rggion of t&%}%eéedlight 108, it is easier for

ram air to be guided from the duct 156 I the cover member 3068 fo at raaiasﬁﬁg?lns 150 than if

the heat 3Gdashatingoiins E5dwiney disposdd Hixthe teversé sidezoftthediaseddd-(as in the case of the

headlights 10, 10A), thus ngaking(’g possible tq eagjly coq| the rﬁat adiatjng fins 150 with ram air. As a
ré&' | eé"r??n%

result, the KPR PSR T50 B4rE ROYR A Birebtifely Jresultty | it difdeR& at which

heat is radiatefitonn #ie:BEDSHES, the boark 160, and theanrd spppert member1444Fogrth
Embodiment] FIG. 7 is a fragmentary front elevational view of a 10headlight 10C according to a fourth

émbodimeri@hRErIEnthG sFavt rdr'fe g 0eVEeSTRe FRddigr 4ot adcording to the
fourth embqgigneatdiffeisfremuthe haadiights k9 d 0dy 10Braecqidingionhs othgremhadiments, in

that an opening 162, which is defined in a cover member
also is effective to prevent an observer from visually

perceiving the LEDs 86 and direct light from the LEDs 86
when the observer views the headlight 10 obliquely from a

10 lower position.

As described above, the headlight 10 according to the
first embodiment has the support assembly 88, including the
wall 112, 120, which is positioned higher than the LEDs 86
and is disposed in front of and in proximity to the LEDs 86.

15 The wall 112, 120 limits direct light from the LEDs 86 at a
position closer to the LEDs 86 than the cover member 68.
Regardless of the shape of the cover member 68, the wall
112, 120 makes it possible to significantly increase the
visual perception prevention range, in which direct light

20 is prevented f£rom being perceived visually, as well as to
provide a sufficient light-emission area. Therefore, when
the observer bends over and observes the headlight 10, the
likelihood that the observer will feel uncomfortable due to
direct light from the LEDs 86 is greatly reduced.

25 Since the support assembly 88, which supports the LEDs
86, includes the wall 112, 120, the wall 112, 120 can
easily be added to the support assembly 88, which
heretofore has been used to support the light source,
without increasing the number of parts.

30 With the LEDs 86 accommodated in the cavity 110 that



15160, is inclined obliquely upward and outwardly in a transverse direction of the motor vehicle. The
headlight 10C has a base 164 and a lens 166, which®re molded so with to engage in the opening 162
and be disposed within the cover member 160. More specifically, the lens 166 of the 20headlight 10C
has an appearance portion 166a, which is inclined obliquely upward to the left along the opening 162,
and an overlapped portion 166b, which extends into the cover member 160 along an upper end of the

opening 162, The.base. 164 has gl QRES) end that £09a96S With a tear 2sopen end.of the lens 166.
The base 164S supports the reflector 96 and the support a?gssembly %ga (t(ﬁé%oa{fgrlobsand the board
support 102pxeesntbdst ihckhmedelliqe\:hpwbRPand 6utwardlylih casadsvesss diregion of the motor

vehicle, alo le of inclipation of the upper end of 30the ppening 162. The reflector 96 and the

first board g% gﬁg@% m]gémggser9§04wér%grﬁ%uﬁrt)e%lé% tHe base fbgﬁ Ia}‘?a%#eenrg gle of inclination, which
is equal to the magleiomaclination«t the speming 6P, abaubtheicanaryofstif e8d 0f the vehicle body
vghen the hed'jflrlighgcli(())c Is viewed 5 from the front. Therefore, the board 100, which is mounted on the

first board suppor(f member 104, also is inclined as viewed from the front. Insofar as the base 164
supports the Sest baardsitepormeaember 104 obliquely, the cover member 160 above

FIG. 5 is a cross-sectional view, partially in side
elevation, showing a headlight 10A according to a second
embodiment and a mounting structure for the lighting device.

10 In subsequent descriptions of the second through sixth
embodiments, constituent parts, which are identical in
structure and function in the same manner as those of the
headlight 10 according to the first embodiment, will be
denoted by identical reference characters, and such

15 features will not be described in detail.

The headlight 10A according to the second embodiment
differs from the headlight 10 according to the first
embodiment in relation to the shape of a cavity 130 and a
reflector 132. The bottom 130a of the cavity 130, which is

20 defined in the first board support member 104, is deeper
from the flat surface than the cavity 110 according to the
first embodiment. The LEDs 86 and the board 100 are mounted
on the bottom 130a of the cavity 130, such that a wall 134,
which is positioned in front of the LEDs 86, has a greater

25 height H. Therefore, with the headlight 10A according to
the second embodiment, the hypothetical straight line 1L,
which interconnects the center of the LEDs 86 and the tip
end of the wall 134 positioned in front of the LEDs 86, is
inclined more sharply than the hypothetical straight line L

30 according to the first embodiment.



10the opening 162 covers the LEDs 86 and the support assembly 88, and the reflector 96 is disposed
efficiently in relation to the shape of the opening 162. More specifically, since the base 164 has the
LEDs 86 and the reflector 96 inclined in a similar manner, light emitted from the LEDs 1586 and which
is applied to the reflector 96 is reflected reliably in a forward direction. With the opening 162 inclined in
this manner, therefore, the reflector 96, which also is inclined, may be smaller in size than if the

reflector 96 were dﬁ&osggf'amwirg?llggggg%% ZQBri%rﬂgti%con&f @ﬁbq;@ﬁ%q{e/iews the

headlight 10 from an oblique lower position, the observer is prevented from seeing the LEDs 86 as
well as direttdighe fronetieclE Dy Bécat svadidicsf thhaavithe 10€Wakate), vitdich is defined in 25the

e e HRRRASEC 08 U raRtiet e RGO A Y

device accougipgrto eniifttoF0embbotlinient Baehta moiinting stracie far thedigitisgppuice. 32

5 member 104, has a lower end that extends in a forward
direction across the hypothetical straight line L.

Therefore, the appearance portion 84a of the headiight
10A is exposed through the opening 69 entirely within the
visual perception prevention range. More specifically, if

10 the observer observes the headlight 10A from above the
hypothetical siraight line L, the observer is prevented
from seeing the LEDs 86 by the cavity 130 in the first
board support member 104. On the other hand, if the
observer observes the headlight 10A from below the

15 hypothetical straight line L, the observer also is
prevented from seeing the LEDs 86 by the reflector 132.

The shape of the cavity 130 and/or the reflector 132
should be designed such that the hypothetical straight line
L and the lower end of the reflector 132 intersect each

20 other.

According to the second embodiment, irrespective of
the vertical direction in which the observer sees the
headlight 10A, the wall 134 and the reflector 132 block
direct light from the LEDs 86.

25 [Third Embodiment]

FIG. 6 is a cross-sectional view, partially in side
elevation, showing a headlight 10B according to a third
embodiment and a mounting structure for the lighting device.
The headlight 10B according to the third embodiment differs

30 from the headlights 10, 10A according to the other



FIG. 8B is a cross-sectional view, partially in plan, showing the lighting device according to the fifth
embodiment and the mounting structure for the Iighﬁﬁg device. The lighting device, i.e., a headlight
10D, 5according to the fifth embodiment differs from the headlights 10, 10A, 108, 10C according to the
other embodiments, in that the light source (LEDs 86) of the headlight 10D is disposed on a side
surface of a base 172, with respect to the opening 162 according to the fourth 10embodiment. The

base 172 a 3" lens 174 are shaped.in the form of a.parallelogram as viewed in front elevation (see
FIG. 8A), ar% ﬁg\% rgésrﬁ%gthnﬁglI)%%grﬂa%geecr%ggégé %ﬁali%%rpé“ BsViewed fingplan (see FIG. 8B).
The base 1t hagaetar ioerbbwall Widahwitk spleedrdtsuppbe mewber hétiadtackhéd theteto. The

board support ber 176 has an e‘.?ﬁ ortion, which js bent into an extension 1,78 that extends
obliquely fo?é\?aar als%/lé:wéggm HIAE gpsooaar§ iko)o) V\g'lié}?thléafl‘:lﬁg 8B rﬁgﬁrﬁeﬁltégre%%a% mounted on
an inner surfaceaofdha extengipe178.1 20 Thea exteagiontiyStnalbdes wainwaally projecting wall 180
on a front end thereof. The wall 180 is positioned higher than the LEDs 86 in the forward direction of

the wall 180°P11 EUBAZBPTBYIE thofrhidl 57 ¥RE BbalPspifortmamuet 49 6hdlist4&fally curved

in facing relatign:to-neddppe 35 RBmkkish prq dispassarpraliesixtansdon 3 s8rRayaef light emitted
from the LEDs 86 are reflected by the reflector 182 and are radiated forwardly of the headlight 10D.
Heat radiatiff§-fihs 184tareREGRaIl TidpusbtGititHrddriEielor tHEWeHEAT Suppdrt Hiémbér €76, which

is opposite JQothg shffaca oM whichdhe exiension 148 Pralecisakeai42. The 1lens
146 has a cross-sectional shape, which is defined in view

10 of the inclination of the headlight 10B connected to the
cover member 68.

The board support member 144 has a cavity 148 defined
in a surface (lower surface} thereof, and heat radiating
fins 150 disposed on an opposite surface (upper surface)} of

15 the board support member 144. The board 100 with the LEDs
86 mounted thereon is placed in the cavity 148. Since the
board support member 144 is mounted on the inclined upper
side wall 142b of the base 142, as described above, the
board 100, which is disposed in the cavity 148, is

20 supported so as to face obliquely rearward and downwardly.
The LEDs 86 mounted on the board 100 also are disposed in
the cavity 148 so as to face obliquely rearward and
downwardly. The heat radiating fins 150 are inserted in a
mounting opening 152 defined in the upper side wall 142Zb of

25 the base 142, such that the heat radiating fins 150 project
upwardly of the base 142,

The reflector 96, the upper end of which is connected
to the board support member 144, is curved with a curved
surface, which reflects in a forward direction the rays of

30 light that are emitted obliquely rearward from the LEDs B6.



33 generated when the LEDs 86 emit light is transferred through the extension 178 and the board
support member 176 to the heat radiating fins 184,%/\?‘1ich radiate the heat. With the headlight 10D
disposed in the cover member 5160, the side portion (extension 178) where the LEDs 86 are disposed
is concealed. Therefore, if an observer sees the headlight 10D from the front, the observer is
prevented from seeing the LEDs 86 and the extension 178. Further, if an observer sees the headlight

10D from an obliqugly 1 | direction, then since rays of light directed.in a.range (visual perception
prevention range) %@r}gthg Ji)z}fg gd@%%%%%nhégot‘ﬁzﬁal%%éi&?ﬁgigﬁtge?gr?nzd&% tﬁ%%enter of the
LEDs 86 antithedijnendief a willdiBOlae kledkat:dy deowall 488, theeohisegvershas Wmaeh smaller

15chance oﬁ aterally obserying direct light emitied from the LEDs 86 _on gccount of the wall 180. [Sixth
Embodimen fw "F—Jl}éf]é i‘ée;alfl %%)’gg-s%%t%ﬁﬁ‘(ﬁgﬁnﬁar% yeinla%g%, iSOWiﬁSErﬁé%a%‘fiaﬁt 16 according

to a sixth emhedifieni afide? GArwtnindesetrogturaéordbedightiegbeyice sThehendlighi LOE according
to the sixth embodiment differs from the headlights 10, 10A, 10B, 10C, 10D according to the other
embodiment&§n 7St £bGartSsdPitt h8nibkP¥ obls sy oh &HBSValPPr2b of the base 172.

The board support;25ragmbes d 80 dacludessheald adiating finst1 92%e ase6P88ng to the

third embodiment from an obliguely lower position, using a
simpler structure, the c¢bserver also is prevented from
seeing direct light from the LEDs 86. More specifically,

10 with the headlight 10B mounted on the cover member 68, the
LEDs 86 face in an oblique rearward direction, so that the
hypothetical straight line L, which interconnects the
center of the LEDs 86 and the tip end of the wall 112
positioned in front of the LEDs 86, is inclined further

i5 downward. Therefore, the visual perception prevention range
provided by the wall 112, which prevents the observer from
seeing the LEDs 86, is increased, thus making it possible
to prevent the observer from seeing direct light from the
LEDs 86 more reliably.

20 With the board support member 144 mounted on the base
142, the heat radiating fins 150, which are provided on the
reverse side of the cavity 148, are disposed in an upper
region of the headlight 10B. Accordingly, heat generated by
the LEDs 86 is easily transferred upwardly {(through the

25 board 100 and the board support member 144) to the heat
radiating fins 150, for thereby increasing heat radiating
efficiency. Since the heat radiating fins 150 are disposed
in an upper region of the headlight 10B, it is easier for
ram air to be guided from the duct 156 in the cover member

30 68 to the heat radiating fins 150 than if the heat



thereof opposite to the surface on which the board 1%0 is disposed. With the board support member
190 mounted on the base 172, the heat radiating find)192 project sidewise from the base 172. The
cover member 160 has a duct 194 defined 30therein at a position confronting the heat radiating fins
34 192, i.e., laterally of the opening 162. The duct 194 introduces ram air into the cover member 160
while the motor vehicle is running. With the headlight 10D constructed in this manner, ram air is

ntroduced tpyayd B3t 20AIp el S DDA dyet 184 1betaby ngigasing g eficency

at which heat is radiated from the board support member 190. [Reference Example) Headlights
(lighting delees) fé2twidwherlcth ottt skve Rictdsemag déldrgirigedid. provile twiHight distribution

patterns, in%{g\i I for irradiating a relatively wide zone positi ne(itobliq ]y downward of
the vehicle c% Egafdg gév h%%aéi?éagr% #oar]‘giur)ra %’Eiﬁ%ya re é%ive 31 ﬁa??g\ii\llgzo%%aplo%l %orﬁ%dfﬁﬁrsont of the low
beam. The héadlight$15preferably akescanstetdc:in vibw didbermal@ftectisnig atithton toothe light

@stribution gatterns igcladingflheéqw bfam and ti]gthi{i;g beam. A headlight for motor vehicles, which
i2 of a simple StriEidre andis &pabls o apgising a b dn Hh o2 FilghAshnt As well as easily

radiating efficiency at which heat is radiated from the LEDs 86, the
board 100, and the board support member 144,
[Fourth Embodiment]
FIG. 7 is a fragmentary front elevational view of a
10 headlight 10C accerding to a fourth embodiment and a
mounting structure for the lighting device. The headlight
10C according to the fourth embodiment differs from the
headlights 10, 10A, 10B according to the other embodiments,
in that an opening 162, which is defined in a cover member
15 160, is inclined obligquely upward and outwardly in a
transverse direction of the motor vehicle. The headlight
10C has a base 164 and a lens 166, which are molded so with
to engage in the opening 162 and be disposed within the
cover member 160. More specifically, the lens 166 of the
20 headlight 10C has an appearance portion 166a, which is
inclined obliquely upward to the left along the opening 162,
and an overlapped portion 166b, which extends into the
cover member 160 along an upper end of the opening 162.
The base 164 has an open end that engages with a rear
25 open end of the lens 166. The base 164 supports the
reflector 96 and the support assembly 88 (the board 100 and
the board support 102) so as to be inclined obliquely
upward and outwardly in a transverse direction of the motoxr
vehicle, along the angle of inclination of the upper end of

30 the opening 162. The reflector 96 and the first board



20generated heat when light-emitting diodes emit Iir%lht, for thereby stably applying the low beam and
the high beam, will be described below together wi mounting structure for mounting the headlight.
FIG. 10 is a side elevational view of a saddle-type 25two-wheeled motor vehicle 212, which
incorporates a headlight 210 according to the reference example. Similar to the headlight 10 according
to the first embodiment, mechanisms or components, which are laterally symmetrically mounted, one

on the left s'q%ﬁn n t% right side, o two-wheeled.motor icle_ 212, will be denoted by
35 referencé IE"(%rglsﬁ!tzé)%(“{:j‘llte)t ger h\%V?’é‘l t eechrté%glé?greﬁg"otg d%%s%né%es %orir/l%%ngﬁtsaor?t]h‘éelgﬂ side, and
with the chaagtee "RE taldedignateicomperients onghegighi sitle. Ebewardgieareéird, upward, and

downward directions will be 5described belpw o e basis o tﬁé arrows shown in FIG, 10, unless
s £ LA el I 1

otherwise indicated A éiardtand fighGard dtettisis & HoWSREE. 14) Rilf8& described

below on theransisFofrdieeciions @bsaptidyomiibe permpactva oi grdtiveoseatedwaietiieda/ehicle body.
10As shown in FIG. 10, the two-wheeled motor vehicle 212 includes a front wheel 214 that serves as a

Steerable whE8 atfihdfd 916 for SRETRGINE frohPGhReAFH, P JehitiRifind BsB8HBRPM 8 that

makes up the vehiglesiadys aBoard support member 104, also is inclined as
viewed from the front.
Insofar as the base 164 supports the first board
support member 104 cobliguely, the cover member 160 above
10 the opening 162 covers the LEDs 86 and the support assembly
88, and the reflector 96 1s disposed efficiently in
relation to the shape of the opening 162. More specifically,
since the base 164 has the LEDs 86 and the reflector 96
inclined in a similar manner, light emitted f£rom the LEDs
15 86 and which is applied to the reflector 96 is reflected
reliably in a forward direction. With the opening 162
inclined in this manner, therefore, the reflector 96, which
also is inclined, may be smaller in size than if the
reflector 56 were disposed in a substantially horizontal
20 orientation.
If the observer views the headlight 10 from an oblique
lower position, the observer is prevented from seeing the
LEDs 86 as well as direct light from the LEDs 86 as a
result of the cavity 110 (wall 112), which is defined in
25 the first board support member 104, in the same manner as
the headiights 10, 10A, 10B.
[Fifth Embodiment]
FIG. BA is a cross-sectional view, partially in front
elevation, showing a lighting device according to a f£ifth

30 embodiment and a mounting structure for the lighting device.



engine 220 as a drive source, a rear wheel 222 that serves 15as a drive wheel, and a seat assembly
224 on which riders are seated. The front wheeP314 is rotatably supported on the lower end of a
front fork 226, which extends substantially vertically. A front wheel brake disk 214a is mounted on a
20side portion of the front wheel 214, and an arcuate front fender 228 is disposed over an upper
portion of the front wheel 214. The handle 216 is coupled to the upper end of the front fork 226. The

front fork 2 as g.substantiall intqrmec{gate partion, which is angylarly movabply supported 25 on a
head pipe 22 Edisgéfse%:lsor‘fL a?rc%?senaeo Ae ve ic?élﬁgmepa%gg%n%jf; 218", Aﬁg%)éﬁght 210 and a
meter unit 280chadusingnetdrsghérony ademoustecbon adippet pottion dfitherront fork 226. The

handle 216 e>r<TE)en S S anetriéal Ieftwardtand 30r htW%l’d in %ansvg\g;e cigsg tiops of the
two-wheele§ Motor 56 vefitie 2125 fioRT 4 cjé?i?raﬁé%ﬁig B the Rlo-Wite et MotdiYehicle 212 that is

coupled to hevrars forkrp26.1Gdps; witickaeva gappad by the driverd aieyawounged on the respective
ﬁposite ends of the handle 216. 5The vehicle frame assembly 218 comprises a so-called

uble-cradt€ ARSIy AR EREL h PRI higRE RS afdrRfubfBast tube frame
assembly, faeaxampgie: dheyehicia framgsassaably 2d&-nglHdes 8 pateofdefi@nd right main frames

232, which branch to the left and right 10from the head pipe 229 and extend gradually obliquely
embodiments, in that the light source (LEDs 86) of the
headlight 10D is disposed on a side surface of a base 172,
with respect to the opening 162 acccerding to the fourth

10 embodiment.

The base 172 and a lens 174 are shaped in the form of
a parallelogram as viewad in front elevation (see FIG. 8A),
and have a substantially concave cross-sectional shape as
viewed in plan (see FIG. 8B}. The base 172 has a rear side

15 wall 172a with a board support member 176 attached thereto.
The board support member 176 has an end porition, which is
bent into an extension 178 that exitends obliguely forward
as viewed in plan. The board 100 with the LEDs 86 mounted
thereon is mounted on an inner surface ©f the extension 178.

20 The extension 178 includes an inwardly proijecting wall 180
on a front end thereof. The wall 180 is positioned higher
than the LEDs 86 in the forward direction of the wall 180.

A reflector 182 is mounted on the board support member
176 and is laterally curved in facing relation to the LEDs

25 86, which are disposed on the extension 178. Rays of light
emitted from the LEDs B6 are reflected by the reflector 182
and are radiated forwardly of the headlight 10D.

Heat radiating fins 184 are integrally disposed on the
surface of the board support member 176, which is opposite

30 to the surface from which the extension 178 projects. Heat



downward and rearwardly, and then are curved downward at a substantially intermediate region of the
vehicle body, a pair of down pipes 234, which branéf to the left and right from front ends of the main
frames 232 and extend obliquely 15downward below the main frames 232, and then rearwardly and
substantially horizontally through curved portions 234a, a pair of left and right seat rails 236, which are
joined respectively to the main frames 232 in a substantially intermediate region of the vehicle body,

and which extend 20ohligyely u ardE d regrwardly, ir of pivat plates 238 disposed respectively
on lower po?t%lr?srg t%% r%%ﬁ#\‘r;grggs %gs ang aepgré%r%/ofié?%ﬁd%ghiflrpeaiﬁf’o%rgiﬁﬁes(éays 240, which
extend obligiaty wgwatthand teamnaidly fioma the it elatea 238 anpare icanaebted ththe seat rails

236. 25An engine 220 is disposed behind the front wheel 214 and between the main frames 232 and

the down pip8s 9%, A8 ergftt 236 iy ddtfipAds an TRARE AR Bet BSgiRE > he engine 220

has a crankcase 242t whitheisrixad 1@ ipwenpotianspbiwanain fravesAd2r andmpadinder block
244, 30which is coupled to a front upper portion of the crankcase 242. The cylinder block 244

Rouses therkf? igrifitsh SEE @BURRRY fLeK LRSS NS T8 corhfre’ siieat BRFudtmkEse. The
crankcase 24zhguers thereiBAcdanknaltpubicl ds-gounled 4o theRisiansLseNagiiag rods, an

engine output shaft, and a clutch mechanism and a transmission that serve as a power transmitting

mechanismiteadlight 10D from the front, the observer is prevented
from seeing the LEDs 86 and the extension 178. Further, if
an observer sees the headlight 10D from an obliguely

10 lateral direction, then since rays of light directed in a
range {(visual perception prevention range) on the left side
of the hypothetical straight line L interconnecting the
center of the LEDs 86 and the tip end of a wall 180 are
blocked by the wall 180, the observer has a much smaller

15 chance of laterally observing direct light emitted from the
LEDs 86 on account of the wall 180.
[Sixth Embodiment]

FIG. 9 is a cross-sectional view, partially in plan,

showing a headlight 10E according to a sixth embodiment and

20 a mounting structure for the lighting device. The headlight
10E according to the sixth embodiment differs from the
headlights 10, 10A, 108, 10C, 10D according to the other
embodiments, 1in that a board support member 190 is mounted
on a side wall 172b ¢of the base 172. The board support

25 member 190 includes heat radiating fins 192 on a surface
thereof opposite to the surface on which the board 100 is
disposed. With the board support member 190 mounted on the
base 172, the heat radiating fins 192 project sidewise from
the base 172. The cover member 160 has a duct 194 defined

30 therein at a position confronting the heat radiating fins



and which are disposed between the crankshaft an% he engine output shaft. Rotational drive forces
from the 10engine 20 are transmitted from the engin€ output shaft in the crankcase 242 to an endless
drive chain 246, which transmits the rotational drive forces to the rear wheel 222. A radiator 248 for
radiating heat from the engine 220 is disposed in front of the cylinder block 244. An intake 15device
(air cleaner 250) is disposed behind the cylinder block 244. An exhaust device 252 is connected to the

cylinder blogly244.,The exhayst device 232 has a glurality pfgxhaustpipeg gad Gyynected

respectively to the cylinders, and which extend downwardly from a front portion 200f the engine 220,
and an exhaust nagftiee256 fgined.to thetexhaust pipes25dcahd WHIGH extehdls réaevardly from a
lower portion of the veﬁicl frame assembly 218 on the, right side,of .t ve? e body. A swing arm 258
s 2 Hont B VA LEl A6 25 i e ot e SREH DAL 2300t the vehicle frame
assembly 28/ tearcaushiam?2 G issinteiposaed betweenian iippaénpadidnosdhectearasihd of the swing
arm 258 and the§eat rail 236. The re%r,whe | 222 is rotatably supported on the rear end of the swing

i

asrm 258, an%hg r ef’ragt)\ﬁﬁ'e %F&I{égd k%2 ga%sgﬁoﬁ%oﬁ ddo"ht elr%ér Eﬂa o?hfgeby

increasing the efficiency at which heat is radiated from
the board support member 190.
[Reference Example]
Headlights (lighting devices) for two-wheeled motor

10 vehicles may be arranged to provide two light distribution
patterns, including a low beam for irradiating a relatively
wide zone positioned obliquely downward of the vehlcle body,
and a high beam for irradiating a relatively narrow zone
positioned in front of the low beam. The headlights

15 preferably are constructed in view of thermal effects in
addition to the light distribution patterns including the
low beam and the high beam. A headlight for motor wvehicles,
which is of a simple structure and is capable of applying a
low beam and a high beam as well as easily radiating

20 generated heat when light-emitting diodes emit light, for
thereby stably applying the low beam and the high beam,
will be described below together with a mounting structiure
for mounting the headlight.

FIG. 106 is a side elevational view of a saddle-tfype

25 two-wheeled motor vehicle 212, which incorporates a
headlight 210 according to the reference example. Similar
to the headlight 10 according to the first embodiment,
mechanisms or components, which are laterally symmetrically
mounted, one on the left side and one on the right side, of

30 the two-wheeled motor vehicle 212, will be denoted by



the swing arm 258. Rearwardly extending pillion steps 262 are fixed to the pivot plates 238, and step
holders 262a, on which the feet of the driver and apillion passenger are placed, are mounted
respectively on the pillion steps 262. 5A fuel tank 264 is disposed over and across upper portions of
the main frames 232. A seat assembly 224 on which riders (a driver and a pillion passenger) are
seated is disposed on upper portions of the seat rails 236 behind the fuel tank 264. The seat assembly

224 comprises.a so- 10called tari:]e seat.assembly, in¢luding a fron t.224a.0n which the driver is
seated andraer%e%zfeslég?zﬁxgl Bnwhich ﬂ?eep%h%n E')qa:thsenger IS see\té:ol('fi:,ttv%%ﬁ1 tﬁ% re%(r) seat 224b being
positioned Befihditlas frondmpatZidos Rear thekdrs 26 6sdrdenoamtédwintizatpertions of the 15seat

rails 236, an%ea rea%fenclse ,2686W ich.has %substantiaI%y rcuate ggl%pe as viteweddin side elevation,
also is mouRtsT 85 FE&r pditions of e siit F5iIC98E R A En T 268 afd DhiceRdSPrate 268b are

attached reppesiedy, torberrear endepwa8d? 0 bine headlighi 24 0 tee tiendaelad mesor vehicle
212 according to the reference example and a mountinﬁtructure for the headlight 210 will be

described iHEFEEHR HRtAPINEW ORIGE R iB28Hcht BleVdiBnaAaW D TR Kl o- WM eERA-mbfbr vehicle

212 shown i Iria 1@ - Gia el 2 is2baarerdarged Fenkelavaticnal vign abtRg headlight 210 shown
in FIG. 10 together with a mountinpi;tructure for the headli%ht 210. As shown in FIG. 11, the headlight

210 is providitBeastd anwyld Resd tdifp arRieH s Abuntéd of e FbhifoPR 286 R&1&Ends vertically
over the fropt Wwhgeh3021k Afifs ke feagight 210as heen;asserebisd asa single 39

perspective of a driver seated on the vehicle body.

10 As shown in FIG. 10, the two-wheeled motor vehicle 212
includes a front wheel 214 that serves as a steerable wheel,
a handle 216 for steering the front wheel 214, a vehicle
frame assembly 218 that makes up the vehicle body, an

engine 220 as a drive source, a rear wheel 222 that serves

15 as a drive wheel, and a seat assembly 224 on which riders
are seated.

The front wheel 214 is rotatably supported on the
lower end of a front fork 226, which extends substantially
vertically. A front wheel brake disk 214a is mounted on a
20 side portion of the front wheel 214, and an arcuate front
fender 228 is disposed over an upper portion of the front
wheel 214. The handle 216 is coupled to the upper end of
the front fork 226. The front fork 226 has a substantially
intermediate portion, which is angularly movably supported
25 on a head pipe 229 disposed on a front end of the wvehicle
frame assembly 218. A headlight 210 and a meter unit 230
housing meters therein are mounted on an upper portion of
the front fork 226.

The handle 216 extends symmetrically leftward and

30 rightward in transverse directions of the two-wheeled motor



unit, the headlight 210 is installed on the front fork 226 by attachments 270 (see FIG. 10), so as to be
sandwiched between the fork members of the front¥8rk 226. As shown in FIGS. 10 and 11, the
headlight 210 is fixed to an upper 5portion of the front fork 226 in engagement with the meter unit 230.
However, the meter unit 230 and the headlight 210 need not necessarily be held in engagement with
each other, insofar as the meter unit 230 and the headlight 210 are in a partially overlapping positional

relationshin ufign fhe Jqmotaryshicle jsyiewed ip sideielgvaionne Te MEEL pajj 230 according to

the reference example includes a speedometer 272 and a tachometer 274 on an upper surface thereof
facing toware therdriedri The spiadameterizy 2camp ftwdtathotiete rf2thdrefarrdy stlélong a
transverse 15direction. of the motor vehicle, and are disposed in laterally symmejrical pgsitions with
respecttot & J(:Bﬁt’raﬁgfig of %reevé;nrlé%po%%?/gﬁzhé%\?/o%é‘é% 27?,1:?72%A grxe {gﬁseo mpcgl Cover
member 276esatisBdhatenly phe mnistieinem sndicatonsuHacekl thepaaf are exposed. 20The cover
member 276 of the meter unit 230 has a thickness,_ which is sufficientlélargr(]a to house the two meters

372, 274, which argoVERMERL R pETALfrs SATRRIvermEmBerBya 138, 6n 396%Rr sG4ace thereof,

two bulgingginmes 248 #a Wdiahhrespesdemelsr, 2 (zh ao thes tachomaterdaay bareadisposed, and a
bridge 280 that is sandwiched between the two domes 278. The domes 278 and the bridge 280 are
joined to edthBhdr dL9 iGN wFRhtpdriRR hERMESs AR SHERIE reddds 2BRRESIG. 12).

;;lg fmeter Z‘%i%z%%ﬁ@ﬂén%%t%@%g@{}( 236 30sWah g adoyss suidace aftheLayer member
aces
right main frames 232, which branch to the left and right

10 from the head pipe 229 and extend gradually obliquely
downward and rearwardly, and then are curved downward at a
substantially intermediate region of the wvehicle body, a
pair of down pipes 234, which branch to the left and right
from front ends of the main frames 232 and extend obliquely

15 downward below the main frames 232, and then rearwardly and
substantially horizZontally through curved portions 234a, a
pair of left and right seat rails 236, which are joined
respectively to the main frames 232 in a substantially
intermediate region of the wvehicle body, and which extend

20 obligquely upward and rearwardly, a pair of pivot plates 238
disposed respectively on lower portions of the main frames
232, and a pair of left and right reinforcing stays 240,
which extend obliquely upward and rearwardly from the pivot
plates 238 and are connected to the seat rails 236.

25 An engine 220 is disposed behind the front wheel 214
and between the main frames 232 and the down pipes 234. The
engine 220 may comprise an in-line four-cylinder engine.
The engine 220 has a crankcase 242, which is fixed to lower
portions of the main frames 232, and a cylinder block 244,

30 which is coupled to a front upper portion of the crankcase



obliquely forward (see FIG. 10). The headlight 210 is mounted on the front fork 226 so as to face in a
forward direction. With the meter unit 230 and the H%?adlight 210, which are mounted on the front fork
226 in this manner, the 5headlight 210 has a casing 210a, the upper portion (principally the base 290)
of which enters the recess 282 and abuts against the lower surface of the cover member 276. Thus,
the headlight 210 and the meter unit 230 are combined together to provide an integral appearance on
a front upp? ]zgportion of the two-wheeled motor vehicle 212. The bridge 280 of the cover member
276 hasas (ﬁ '84 defined therein, which extends perpendicularly to a direction along which the two
meters 272, 274 attharrayad.nfile tha derdigit 2iOerektheaeter nunitgdleinstalled s &5position,

one portion of the casin Z%ga of the h%adli t 210 e#ﬂers the slot 284, whereas the othir portion of
the casing 210 SMFE HRint &lperfik rﬁl%o 885 of fiie SSFPEL LRGPP ofitle & Bassage (flow

channel 28@)iwitighds sumeaanded bydheslat £8dmantthe casiie2h0a (seeahiksr2048). Operations
and advantages of the flow channel 286 will be described later. FIG. 13 is a cross-sectional view,

Fartially in Sigé ElbvifiofoRbGRg He hB&dRHE B2BSHIWSRATIES Y 8hFPRSmo8Rting structure for

the lighting dgyisgeF G tiduie Znagrosssratianal MavkrPariataininian ..shovdng the headlight 210
shown in FIG. 10 and the mounting structure for the lighting device. FIG. 15 is an enlarged cross-

sectional viéwapamam? #PPlahlRowiRg s @fpctt RESEHEDIY DUBSTHEWHLHAF S AledcFBomponents in

the and which are disposed between the crankshaft and the

engine output shaft. Rotational drive forces from the

10 engine 20 are transmitted from the engine output shaft in
the crankcase 242 to an endless drive chain 246, which
transmits the rotational drive forces t¢ the rear wheel 222.

A radiator 248 for radiating heat from the engine 220

is disposed in front of the cylinder block 244. An intake

15 device (air cleaner 250} is disposed behind the cylinder
block 244. An exhaust device 252 is connected to the
cylinder block 244. The exhaust device 252 has a plurality
of exhaust pipes 254 connected respectively to the
cyvlinders, and which extend downwardly from a front portion

20 of the engine 220, and an exhaust muffler 256 joined to the
exhaust pipes 254, and which extends rearwardly from a
lower portion of the wvehicle frame assembly 218 on the
right side of the vehicle body.

A swing arm 258 has a front end vertically and

25 swingably supported on the pivot plates 238 of the vehicle
frame assembly 218. A rear cushion 260 is interposed
between an upper portion of the rear end of the swing arm
258 and the seat rail 236. The rear wheel 222 is rotatably
supported on the rear end of the swing arm 258, and a rear

30 wheel brake disk 222a also is mounted on the rear end of



30vicinity of the support assembly 296. The headlight 210 41 according to the reference example
includes the base 290 and a lens 292, which collec \ti)’ely make up the casing 210a. The base 290 and
the lens 292 jointly define a space 294 therebetween, in which the support assembly 296, the light-
5emitting diodes (hereinafter referred to as "LEDs") 298, and a reflector 300 are housed. The base
290 is shaped with an outer profile, which engages the cover member 276 of the meter unit 230. More

specifically, g Pege 250 feulg! In 20ape 2pdiuad Qo iMABR(SEELLG. 39) As viewed

in sectional side elevation, the base 290 is substaritially concave in"cross section, wherein a side wall
290b of the age 20Pespréad S hrea pdprreddsttien fraf8a readsidd eyalGGEetoswvaté 2&ftont open end
(see FIG. 13). 1%@&?@& 290 iS ma Qgr%sagtjpeéic rgsﬁia, \é\(hiChff’m vr\{ithstand a rise in_ temperature
caused by light emitted by?he EEBS e sanhéic resin pr%%era%fi/ |s%a§|§l%f1{?3eu]fk R/Foefding
Compound)drathedike afioe examptedA sappet asserhplya2d6t¢second suppoi base phate 310) 20is
fastened by screws tq an jnner urfage of th%rear side wall 290a of the base 290. A drive unit (drive

cglrcuit) 302 for corftrolihg endtdizafi8it of the HERATRT 228 T midthttF &R A HRBESUrface of the rear
side wall 299ar Thewpessramendafithe base 29931ws aflange B04s wdim1 F5prRiEecEHoutwardly from

the base 290. The flange 304
which riders (a driver and a pillion passenger) are seated
is disposed on upper portions of the seat rails 236 behind
the fuel tank 264. The seat assembly 224 comprises a so-

10 called tandem seat assembly, including a front seat 224a on
which the driver is seated and a rear seat 224b on which
the pillion passenger is seated, with the rear seat 224D
being positioned behind the front seat 224a.

Rear winkers 266 are mounted on rear portions of the

15 seat rails 236, and a rear fender 268, which has a
substantially arcuate shape as viewed in side elevation,
also is mounted on rear portions of the seat rails 236. A
tail lamp 268a and a license plate 268b are attached
respectively to the rear fender 268.

20 The headlight 210 of the two-wheeled motor vehicle 212
according to the reference example and a mounting structure
for the headlight 210 will be described in specific detail
below. FIG. 11 is a front elevational view of the two-
wheeled motor vehicle 212 shown in FIG. 10, and FIG. 12 is

25 an enlarged front elevational view of the headlight 210
shown in FIG. 10 together with a mounting structure for the
headlight 210. As shown in FIG. 11, the headlight 210 is
provided as a single head lamp, which is mounted on the
front fork 226 that extends vertically over the front wheel

30 214. After the headlight 210 has been assembled as a single



includes a mounting groove 306 defined in a front face thereof, and which receives an open rear end
of the lens 292. The lens 292, which is made of a highly transparent 30synthetic resin, has
a circular shape and engages with the 42 base 290 as viewed in front elevation (see FIG. 12). The
lens 292 also is substantially arcuate in shape as viewed in cross-sectional side elevation (see FIG.
13). The lens 292 is assembled on the base 290 with the rear open end of 5the lens 292 fitted in the

mounting groave 3 own inEIGS. 13, the light radiat) m nts, L.e., the LEDs
298, the re#&%gﬁ%g?eetgé%ﬁ%h% ﬁ&u%?ﬁn%ﬁ%dﬁé%%%%t%qoﬁ%e tg%%gﬁedg t%gt%e'%%lsse 290 by the
support assemialy 296hiMbs seppda assembi €0296 incluske sasfirst shppadbdse phatd 308 (first board
support me@bterginnthgggrr%ofgf!% at%, Whi]g:h xtends in th%sggcggg?f in}\fgesl rg)itudlnal direction

e r ers ront O .
of the motor Vehig €, a second Support base ﬁate second board support'member Twhith is

fastened torigbase @90y 19screws and=mxiards-inza veriigalrdisgaiionoaanppppaiwunting board
312, which is disposed an an upper surface of the first support base plate 308, and a lower mounting

Board 314, BHidh R4i8foddtfort 598 ef Sitfac? 8t the fRS9aFyD é’éiﬁatet%’&%e%pport

assembly 29gils 2fawde gbadighty, theimally condustive materiaha tHderfésbsurport base plate 308
is coupled perpendicularly to the surface 310a of the second support base plate 310, which faces

toward the 865k D9F. TIRCESEHIIp Ut Badeipiate 8RGIUBPEAL tHELft 886H0r? PBB&se plate 308
so as to extepddrhe lonoitdinghter unit 230 and the headlight 210 are in

a partially overlapping positional relationship when the

10 motor vehicle 1s viewed in side elevation.

The meter unit 230¢ according to the reference example
includes a speedometer 272 and a tachometer 274 on an upper
surface thereof facing toward the driver. The speedometer
272 and the tachometer 274 are arrayved along a transverse

15 direction ¢of the motor vehicle, and are disposed in
iaterally symmetrical positions with respect to the central
axis of the vehicle body. The two meters 272, 274 are
housed in a cover member 276 such that only the instrument
indicator surfaces thereof are exposed.

20 The cover member 276 of the meter unit 230 has a
thickness, which is sufficiently large to house the two
meters 272, 274, which are movement type meters. The cover
member 276 has, on a lower surface thereof, two bulging
domes 278 in which the speedometer 272 and the tachometer

25 274 are disposed, and a bridge 280 that is sandwiched |
between the two domes 278. The domes 278 and the bridge 280
are joined to each other as a joint structure, which
partially includes an arcuate recess 282 (see FIG. 12).

The meter unit 230 is mounted on the front fork 226

30 such that a lower surface of the cover member 276 faces



direction of the motor vehicle. The first support base plate 308 extends substantially horizontally in the
space 294 at a vertically intermediate position. The4d$ural LEDs 298 are mounted via the upper
mounting board 312 and the 30lower mounting board 314 at given positions on upper and 43 lower
surfaces of a flat plate that serves as the first support base plate 308. A plurality of heat radiating
plates (heat radiating fins 316, heat radiating means), each of which is in the 5form of a flat plate, are

disposed o%gﬁ%‘pﬂ; ?}Jo%g tge (sgggngﬂ;lpp%Pasz[ggéq\%%%lwhiﬁg iSZ(EBp%)_SSite to the surface

310a thereof thatis coupled to the first support base plat en the sefond Support base plate
310 is instalted:nh¢lde baséRE0ftheniedigaltialing fins 36 dre 1imsertad iatcFamaurding opening

318, which is,defined in the rear side wall 290a of the hase 290, The heat r (iiati fins 316 project
beyond an §dt€?§l§?fgélé of‘ifhle% %agg 598 Sﬁsélc?ule%t%/a?fieasne%oﬁ %u%%%a %%plgt%%’lo can easily

be positionatharlthebase@Qftiherehy enablingeefficieorkoassenibly ohthe headlight 2t8e  The
first support base, plate 308, the second support base plate 310, and the heat radiating fins 316 may
be produced $3PAFIEY Mth%?e%f?er%%ﬁgfé% th e JthEr. FRRGVER (RE?Bt support base plate

308, the seqqyi 3RsyRpoTbasesplaias310.0and the heatsadiating figs 816 rpav.alse besintegrally
molded as an individual component, thereby enabling the number of parts of the headlight 210 to be

reduced. In3RAitRAMrSthAIRARALr, HhendQeiRht SE0%aRDIhattfacRrye Withqekesost Bhd
assembled gare 25efficCieilya1ight 210 and the meter unit 230 are combined

together to provide an integral appearance on a front upper
10 portion of the two-wheeled motor vehicle 212.

The bridge 280 of the cover member 276 has a slot 284
defined therein, which extends perpendicularly to a
direction along which the two meters 272, 274 are arrayed.
With the headlight 210 and the meter unit 230 installed in

15 position, one portion of the casing 210a of the headlight
210 enters the slot 284, whereag the other portion of the
casing 210a abuts against a peripheral portion of the slot
284, so as to provide a passage (flow channel 286) which is
surrounded by the slot 284 and the casing 210a (see FIG.

20 13). Operations and advantages of the flow channel 286 will
be described later.

FIG. 13 is a cross-sectional view, partially in side
elevation, showing the headlight 210 shown in FIG. 10 and
the mounting structure for the lighting device. FIG. 14 is

25 a cross-sectional view, partially in plan, showing the
headlight 210 shown in FIG. 10 and the mounting structure
for the lighting device. FIG. 15 is an enlarged cross-
sectional view, partially in plan, showing a support
assembly 296 shown in FIG. 14 and components in the

30 vicinity of the support assembly 296. The headlight 210



The LEDs 298, which are disposed on upper and lower surfaces of the first support base plate 308,
comprise LEDs that are capable of emitting an amdint of light at a color temperature suitable for use
as a light source for the 30headlight 210. The LEDs 298 according to the reference 44 example
include low-beam LEDs 298a disposed on an upper surface of the first support base plate 308, and
high-beam LEDs 298b disposed on a lower surface of the first support base plate 308. The low-beam

LEDs 298a serv ight S5saurce far irradiatin latively n sifigned gRliquely
downward (??% 8%%%%#;%@?3 a‘tu"ndg fgwgeeh%é?%%a%%é %%29 %&;ig%é%secaﬂl%gh{%%%%rc%g or irradiating a
relatively namndv aohenppsivhedwinfront obthkbdowibesky. Tiwk pvwibesinel Eas 288anhtkthe

high-beam L EDs, 298b be Ds of one for thereby reducing the cost of ge parts used. On
tho other hART (42 T Bed T DSt B Hehnd EBE SEB ey A 68 PEDs o

different typese Febexample, the lovrbeamtieDs 2SBaranddbednigh-Peansl, ERE298bdgnay be LEDs
that emit different amounts of light. 15A pluralit%F(four in the reference example) of low- beam LEDs

598a are artAyed- e dAREO8rsE R RIBALE fite FRASTFHcIEDrifie UPRF stirfadd of the first

support basgnplate 3@8.1Ea four da-beaa LsRs«PB8a are disposed at given positions on the upper
surface of the first support 20base plate 308 by the upper mounting board 312. The upper mounting

board 312 is printéditR&EGiverd BletfiSHrREC(nSt SRo@h), e fipue BR8 blRputtBAfithals of which
are connecigdfodhe drve WiRO2 Reawapble 320 okhe faur jow-beagy LEDS 98a grseonnected in

series in addition to 25being mounted on the upper mounting board 312. When the
specifically, the base 290 is circular in shape as viewed

10 in front elevation (see FIG. 12). As viewed in sectional
side elevation, the base 290 is substantially concave in
cross section, wherein a side wall 290b of the base 290
spreads in a tapered fashion from a rear side wall 290a
toward a front open end (see FIG. 13)}.

15 The base 290 is made of a synthetic resin, which can
withstand a rise in temperature caused by light emitted by
the LEDs 298. The synthetic resin preferably is a BMC (Bulk
Molding Compound) or the like, for example.

A support assembly 296 {second support base plate 310)

20 is fastened by screws to an inner surface of the rear side
wall 290a of the base 290. A drive unit {drive circuit) 302
for controlling energization of the headlight 210 is
mounted on an outer surface of the rear side wall 290a. The
open front end of the base 290 has a flange 304, which

25 projects outwardly from the base 290. The flange 304
inciudes a mounting groove 306 defined in a front face
thereof, and which receives an open rear end of the lens
292,

The lens 292, which is made of a highly transparent

30 synthetic resin, has a circular shape and engages with the



driver takes an action to emit a low beam, each of the low-beam LEDs 298a is supplied with electric
power from the drive unit 302 to emit a predetermined amount of light. A plurality (two in the reference
example) of high- 30beam LEDs 298b are arrayed in the transverse direction of 45 the motor vehicle
on the lower surface of the first support base plate 308. The two high-beam LEDs 298b are disposed
at given positions on the lower surface of the first support base plate 308 by the lower mounting board

314. A givenaelectisCircyitaleq,isaprinted pu e dqwenmpyRting baaksd 314. ;Hhe tweqhigh-beam
LEDs 298b are connected in series in addition to being mounted on the lower mounting board 314.
When the di¥sttakésan beflod $o Bilisd ARhisdal, eagisitheiigishenm BEDY PoReds supplied

with 10electyig; powes froma the, drives uit 302,49 e91t-3 predeieuniped amaunt oflight.) o, Jhe

low-beam LEDs 298a are positioned more closely to the heat radiating fins'316 than t enﬁigh-beam
LEDs 298b. Mareisperificaiiy lasishovit e FlaS 14 afdwbi whehahedafirstsepperidasé plate 308 is

viewed in plan, the upper mounti ard 312 is disposed in the vicinit the second support base
pﬁte 310, aﬁ ?hef orgv%riré%ulﬁér%@ %(;r%jn?,l s |§p‘i%ls§e%jn|ﬁ f%%?%?&egﬁ%ﬁer mounting board 312.

The layout of the fow |sivebeam b BDISG2084 dnatiie Mg 2@highibesit LE&Si208hwill be described in

moreSpeCiﬁgomponents, i.e., the LEDs 2%8, the reflector 300, etc.,
which are housed in the headlight 210, are attached to the
base 290 by the support assembly 296. The support assembly

i0 296 includes a first support base plate 308 (first board
support member) in the form of a flat plate, which extends
in the space 294 in the longitudinal direction of the motor
vehicle, a second support base plate 310 {second board
support member), which is fastened to the base 290 by

15 screws and extends in a vertical direction, an upper
mounting board 312, which is disposed on an upper surface
of the first support base plate 308, and a lower mounting
board 314, which is disposed on a lower surface of the
first support base plate 308. The support assembly 296 is

20 made of a highly thermally conductive material.

The first support base plate 308 is coupled
perpendicularly to the surface 310a of the second support
base plate 310, which faces toward the space 294. The
second support base plate 310 supports the first support

25 base plate 308 so as to extend in the longitudinal
direction of the motor vehicle. The first support base
plate 308 extends substantially horizontally in the space
294 at a vertically intermediate position. The plural LEDs
298 are mounted via the upper mounting board 312 and the

30 lower mounting board 314 at given positions on upper and



detail below. The four low-beam LEDs 298a are arrayed in the transverse direction of the motor
vehicle behind the first support base plate 308 at e(ﬂ'}al distances from the heat radiating fins 316. The
low-beam LEDs 298a are spaced 25with given intervals therebetween. The two high-beam LEDs
298b are arrayed such that hypothetical straight lines X, which extend along minimum paths from the
high-beam LEDs 298b toward the heat radiating fins 316, pass through gaps between the positions

300f the fo -be 298a. Thet i%— ea D 2]§98 46 are.arrayed in the transverse
direction of#ﬁle%\gnlgto%un\%#gggqssu% tﬁatft él%g# ggm s%% g%?e%ésﬁ%ﬁe %)]ﬁstﬁe lower surface
of the first sspppdbasbgdaterBiBtat il distances from the heat radiating fins 316. 5As described

above, the headliglt_gt 210 hai .ttge fOL#’ Igw- eam L EDs 298a and the %%h?h-be m LEDs 298b, which
n

are disposed in reSpdttive HiohSvetappity pdHiore 48 GielsiRhIdA iR thé ?o‘ﬁg?tﬁﬁﬁ%l and

transverse difeniions ®f the aoteavahitiehOperatiens aad chlvahtagrs dof theilayeukof the
low-beam LEDs 298a and the high-beam LEDs_298b will_be described later. Referring back to FIG.
3, the refldtrB3fofthE b dyATS L0 ARt SPRIBe M EhEcBPE885awAtARefdcts light

femitted fromke lwebramsiipBs 2088aaad gikbtigrbgamygflestor 308ppwhichdetigctshight emitted
rom
surface 310a thereof that is coupled to the f£irst support

base plate 308. When the second support base plate 310 is

installed on the base 220, the heat radiating fins 316 are
10 inserted into a mounting opening 318, which is defined in

the rear side wall 290a of the base 290. The heat radiating

fins 316 project beyond an outer surface of the base 290.

Conseqgquently, the second support base plate 310 can easily

be positioned on the base 290, thereby enabling efficient
15 assembly of the headlight 210.

The first support base plate 308, the second support
base plate 310, and the heat radiating fins 316 may be
produced separately and thereafter coupled to each other.
However, the first support base plate 308, the second

20 support base plate 310, and the heat radiating fins 316 may
also be integrally mcolded as an individual component,
thereby enabling the number of parts of the headlight 210
to be reduced. In addition, in this manner, the headlight
210 can be manufactured with less cost and assembled more
25 efficiently.

The LEDs 298, which are disposed on upper and lower
surfaces of the first support base plate 308, comprise LEDs
that are capable of emitting an amount of light at a color
temperature suitable for use as a light source for the

30 headlight 210. The LEDs 298 according to the reference



the high-beam LEDs 298b. The surface of the refleit r 300 may be coated with a thin film of aluminum
by way of evaporation. A proximal end portion 322a 6f the low-beam reflector 20300a is fastened by
screws to the surface 310a of the second support base plate 310, which faces toward the space 294
and is disposed above the first support base plate 308. The low-beam reflector 300a is shaped as a
curved surface, e.g., a quadric surface, for reflecting light emitted from 25the low-beam LEDs 298a as

a low beameIQﬁﬁl‘i‘@'bﬁ?Elﬁ%IECi%rﬁ%aﬁ Pagyyed @é‘athﬁfEIS%Q&UBROQI?aé]ﬁtﬁé@e 310 while

leaving a gap 324 between the low-beam reflector 300a and the upper surface of the first support base
plate 308. THendges mdburitng Boare 3 1uprisposedssn thealppet BDsudnde bi tie-firsesupport base

plate 308, aﬂgtea ar .47 _portian that enters into the gap 324 tqt: reby bringing the low-beam LEDs
298a closertot es%wgeéa%rgﬁgﬁogéé(r%{]s éﬁf&a Qm%rhiaﬁfb%%%e ré:ﬁ%c glreB riggsh%lﬁgg%é%a curved
surface, e.goaa quadeadt sudace, forheflcctmgighthbemiited2f9@a thedwgh-bear NEGRLI98b as a high

. The high-beam reflector 3Q00h has a proximal end_portign, 326a fastened by screws to a lower
Svince of (O NS Sub B boeB AL IS F AR LT G Ko SRoRr R RS CLaE 012, Thorofare.

the high-beamireflaetoy 36w pesitiofied ABindspitaf dha vy heamyrefiestas 8§RapAsm result, the
high-beam reflector 300b is capable of reflecting light emitted from the_hi%h-beam LEDs 298b at a
position cloS&RFtre?fBnIaNT LED L2 desti e RBY FEUAT 10ss R dhRt ing a

relatively narrow zone positioned in front of the low beam.
The low-beam LEDs 298a and the high-beam LEDs 298b may be

10 LEDs of one type for thereby reducing the cost of the parts
used. On the other hand, the low-beam LEDs 298a and the
high-beam LEDs 298b may also be LEDs of different types.
For example, the low-beam LEDs 298a and the high-beam LEDs
298b may be LEDs that emit different amounts of light.

15 A plurality (fcour in the reference example) of low-

the motor vehicle on the upper surface of the first support
base plate 308. The four low-beam LEDs 298a are disposed at
given positions on the upper surface of the first support
20 base plate 308 by the upper mounting board 312. The upper
mounting board 312 is printed with a given electric circuit
(not shown), the input and output terminals of which are
connected to the drive unit 302 by a cable 320. The four
low-beam LEDs 298a are connected in series in addition to
25 being mounted on the upper mounting board 312. When the
driver takes an action to emit a low beam, each of the low-
beam LEDs 298a is supplied with electric power from the
drive unit 302 to emit a predetermined amount of light.
A plurality (two in the reference example) of high-

30 beam LEDs 298b are arrayed in the transverse direction of



With the reflector 300 according to the reference 15example, the low-beam reflector 300a has a front
end 322b and the high-beam reflector 300b has a ffht end 326b. The respective front ends 322b,
326b project at substantially aligned positions. Therefore, the low-beam reflector 300a and the
high-beam reflector 300b of the reflector 300 are 20visually perceived as having fan shapes, which are
curved vertically and spread from the centers thereof in the transverse direction of the motor vehicle

(see FIG. 12), Mg saecligal, SNGe.he o S0 b 3280 5E115, 016060 g 2003 anc

the high-beam retlector 300b 25are aligned with each other, the reflector IS recognized visually as
being symnistgealmiledrevid@@d inThant elevdtibghabe fent&the 28Béctord0@ hapasdthpraved

appearance agg%lhetics Plearrlasnc&)l. \1/:\l£1aenltge é%flect%rf?é%% iso\ge\gﬁ%i ﬂgetelevatio(?t 1I:he reflector
30provides atens sgr?ace, which {8 frée of vertical 28 protrusions. The ea&llghﬁlﬁ% according to the

reference exarmplepdact thesmdubing B utivwe fortbeheadighi@dfsareibasicallygdanstructed as
described above.g?fe[i%rations and 5advantages of the headli%:ht 210 will be described below. FIG. 16 is

& cross-secfiofdl , parisitih Sd8 R1evatBR I HSGHMnG e a2y it whfiithéHeadlight 210
shown in Flged3@perates tonadete arhigh beask anedd Gz dgus argosssaeiiansd view, partially in

side elevation,
series in addition to being mounted on the lower mounting
board 314. When the driver takes an action to emit a high
beam, each of the high-beam LEDs 298b is supplied with

10 electric power from the drive unit 302 to emit a
predetermined amount of light.

The low-beam LEDs 298a are positioned more closely to
the heat radiating fins 316 than the high-beam LEDs 298b.
More specifically, as shown in FIGS. 14 and 15, when the

15 first support base plate 308 is viewed in plan, the upper
mounting bovard 312 is disposed in the vicinity of the
second support base plate 310, and the lower mounting board
314 is disposed in front of the upper mounting board 312.

The layout of the four low-beam LEDs 298a and the two

20 high-beam LEDs 298b will be described in more specific
detail below. The four low-beam LEDs 29%8a are arrayed in
the transverse direction cf the motor vehicle behind the
first support base plate 308 at equal distances from the
heat radiating fins 316. The low-beam LEDs 298a are spaced

25 with given intervals therebetween.

The two high-beam LEDs 298b are arrayed such that
hypothetical straight lines X, which extend along minimum
paths from the high-beam LEDs 298b toward the heat
radiating £ins 316, pass through gaps between the positions

30 of the four low-beam LEDs 298a. The two high-beam LEDs 298b



10showing the manner in which the headlight 210 shown in FIG. 13 operates to radiate a low beam.
When the driver takes an action to emit a low beam‘!‘?he drive unit 302 (see FIG. 14) is controlled to
energize the four low-beam LEDs 298a to emit a given amount of light. 15The low-beam LEDs 298a
may be energized at all times. As shown in FIG. 16, the low-beam LEDs 298a emit rays of light
upwardly or obliquely upward based on the angle of orientation thereof. The low-beam reflector 300a,

which is disposed. | per_pariign e? ts via 20the reflecting surface (curved
surface) the%égc%f gﬁg!%%sg gf Ig t%gtrlr%tté% %?é%rr? %?e% %V\%%gégr%%l_gé s%&%a%%gégﬂbed direction. In
this mannery#ieibéadlight¢ R 10 padvidée atdwkrdamatighEdistrib@ton abiqpely tdoneweatd am front of the

vehicle body. 25As described above, the four Jow-beam LEDs 298a are ayrayed.jn the fransverse
Hiroction of T ey TS R et R b Mk hppone padec SIEHC g GHanbton.

low-beam L&dpsa298Hi emdright Witick is:srenddn theaaasviaise girretian ef the motor vehicle, and a
low 30beam, which is reflected by the low-beam reflector 300a, is 49 radiated obliquely downward

while spreading in#ife H&RSTrRE GirRBATS (laldtl MRASLAPBtha Roli? Sehlife. MR specifically, by
way of the lawspaswak ELS2088 avhigh are-aeayesd imthgHransyarsesgdisectiomof the Hepotor vehicle,

and the low-beam reflector 300a, the
are disposed in respective non-overlapping positions as
viewed in plan (in the longitudinal and transverse
directions of the motor vehicle). Operations and advantages
10 of the layout of the low-beam LEDs 298a and the high-beam
LEDs 298b will be described later.
Referring back to FIG. 13, the reflector 300 of the
headlight 210 includes a low-beam reflector 300a, which
reflects light emitted from the low-beam LEDs 298a, and a
15 high-beam reflector 300b, which reflects light emitted from
the high-beam LEDs 298b. The surface of the refiector 300
may be coated with a thin film of aluminum by way of
evaporation.
A proximal end portion 322a of the low-beam reflector
20 300a 1is fastened by screws to the surface 310a of the
second support base plate 310, which faces toward the space
294 and is disposed above the first support base plate 308.
The low-beam reflector 300a is shaped as a curved surface,
e.g., a quadric surface, for reflecting light emitted from
25 the low-beam LEDs 298a as a low beam. The low-beam
reflector 300a is mounted on the second support base plate
310 while leaving a gap 324 between the low-beam refliector
300a and the upper surface of the first support base plate
308. The upper mounting board 312 is disposed on the upper

30 surface of the first support base plate 308, and has a rear



headlight 210 is capable of brightly irradiating a relatively wide zone that is present obliquely
downward of the vehicle body. When the driver tak&< an action to emit a high beam, 10the drive unit
302 (see FIG. 14) is controlled to energize the two high-beam LEDs 298b in order to emit a given
amount of light. The high-beam LEDs 298b are not energized at all times. As shown in FIG. 17, the
high-beam LEDs 298b emit light toward the high-beam reflector 300b based on the 15angle of

204, rofociS iy WY o I THCEIEG Suntce (Furvel Suradd), Tty Rt oA S beL o the.

ace), the raysof light émitted from the
high-beam LE®st98b ihEDpres2fbed Hireetion; chétedyipeavidingda highaige dindighB2@distribution. In
this manner, the hgadlight 210, is capable_of radiati high beam as, a light spot, which is positioned
in front of the low t?eﬁéem%lgzhAg %gs“cr]l:oee%lggg\?ef b%%v(\?gy gﬁ the Toar ?(i)wa-'geaam §9098a and the
low-beam reflactac3dQ0a the headlghi®d0c 25waccacding fotherkefarence wxampid is capable of
providing a sufficiently b%lt distribution of low-beam light in a wide zone, and also is capable of

Broviding a Wbt 5 ghbe ait FHRaT 1iGFPSH ot B AP ofthBA WS HEABeam EDs 298b and

the high-begrytefteetan 38801 30As 8hawonn IG. 46p5iBsa #herlovnbeypAdds 2988 are 50
supported on the first and second support base plates 308, 310 tg the upper mounting board 312,
heat that is tRHEFRES WHENSFEGUR-Hean? LEPECIoSHEARIRhPTs ddtdy transif8@RPHHe second

support basg-Rlate,3L §redgN in alignment with the upper mounting board
312. Therefore, the high-beam reflector 300b is positioned

i0 in front of the low-beam reflectoxr 300a. As a result, the
high-beam reflector 300b is capable of reflecting light
emitted from the high-beam LEDs 298b at a position close to
the high-beam LEDs 298b, thereby reducing loss of light.

With the reflector 300 according to the reference

15 example, the low-beam reflector 300a has a front end 322b
and the high-beam reflector 300b has a front end 3Z6b. The
respective front ends 322b, 326b project at substantially
aligned positions. Therefore, the low-beam reflector 300a
and the high-beam reflector 300b of the reflector 300 are

20 visually perceived as having fan shapes, which are curved
vertically and spread from the centers thereof in the
transverse direction of the motor wvehicle (see FIG. 12).
More specifically, since the front ends 322b, 326b of the
low-beam reflector 300a and the high-beam reflector 300b

25 are aligned with each other, the reflector 300 is
recognized visually as being symmetrical when viewed in
front elevation, and hence, the reflector 300 has an
improved appearance (aesthetic appearance). When the
reflector 300 is viewed in side elevation, the reflector

30 provides a lens surface, which is free of vertical



5the upper mounting board 312 and the first support base plate 308. Similarly, since the high-beam
LEDs 298b are supported on the first and second sﬁﬁport base plates 308, 310 by the lower mounting
board 314, heat that is generated when the high-beam LEDs 298b emit light is easily 10transmitted to
the second support base plate 310 through the lower mounting board 314 and the first support base
plate 308 (see FIG. 17). As shown in FIGS. 16 and 17, the heat radiating fins 316, which are

disposed on g]()ets%rg%cgn?;slob of the second 15support base plate 310, are capable of easily radiating
heat that is ransferred (o the second support base plate 310. As a result, the operational

characteristics of tiiad Bzsa298 gre: stabiizad derdiatdingdhe hew beaarand thekighgieam to be
radiated in a stable manner. 20The low-beam LEDs 298a are gositioned more closely to the heat

radiating fin8 16 &N TRE RiGHBe SHTEDE 56865 O i hB&EFertdHate Pty i Bw-beam LEDs 298a,

which are ebaggize mpre deguent thandbe digi-bepsul BBs298b, bge MHtislb Are grargized at all
times, can be radiated 25efficiently. Since the low-beam LEDs 298a and the high-beam LEDs 298b

are disposelIN 784528 e Hont&\e Py oditionL HEht deRsratsF 6F HReRVRBERM-LEDS 298a and

the high-beamd.EQg 298b is preyented-tremuhring $opgentiaied oma portionofdhe first support base
plate 308, and hence 30the first support base plate 308, etc., is prevented from 51 becoming

deformed. RHHERRBPE thENOW ANt hE DB IBRTadd thehHigh-Deaen RE@dldgdbtakli@ss likely to
theﬂnaMINEﬁgﬁgcQﬂn@ye. 13 cperates to radiate a high beam, and FIG.

17 is a cross-sectioconal view, partially in side elevation,
i0 showing the manner in which the headlight 210 shown in FIG.
13 operates to radiate a low beam.

When the driver takes an action to emit a low beam,
the drive unit 302 (see FIG. 14) is controlled to energize
the four low-beam LEDs 298a to emit a given amount of light.

i5 The low-beam LEDs 298a may be energized at all times. As
shown in FIG. 16, the low-beam LEDs 298a emit rays of light
upwardly or obligquely upward based on the angle of
orientation therecof. The low-beam reflector 300a, which is
disposed in an upper portion of the space 294, reflects via

20 the reflecting surface (curved surface) thereof the rays of
light emitted from the low-beam LEDs 298a in a prescribed
direction. In this manner, the headlight 210 provides a
low-beam light distribution obliquely downward in front of
the wvehicle body.

25 As described above, the four low-beam LEDs 298a are
arrayed in the transverse direction of the motor vehicle on
the first support base plate 308 {(see FIG. 15)., Therefore,
the four low-beam LEDs 298a emit light, which is spread in
the transverse direction of the motor vehicle, and a low

30 beam, which is reflected by the low-beam reflector 300a, is



As described above, the low-beam LEDs 298a are 5disposed in the vicinity of the second support
base plate 310, with a portion of the upper mountinégooard 312 entering into the gap 324 between the
first support base plate 308 and the low-beam reflector 300a. Therefore, the distance from the
low-beam LEDs 298a to the second support 10base plate 310 is reduced for promoting transfer of
heat. As a consequence, the efficiency at which the heat generated when the low-beam LEDs 298a

are turned quyis;radiated is,in a[?%g;ddgggggr rﬁhiiﬂge d %%is(é}%{%pgr b%ﬁt%plate 308 can be

made shorter in the longitudin direction of the motor vehic eadlight 210 can be reduced in

size. In additiemesinee g fatk lon-bebat EEDE 2DBcearbiamgyeadifinthe transwarse direction of the

motor vehicle distilrécesﬁglrﬂréthe Iow.-%eam EDs ﬁ98a to the h%%t ragi&'%igg 20fin£2§[%6 are uniformly

reduced for\{ﬁ’grlé y increasing {ietea %S&Ja |Xg e ?’cigr?ef/. of AS'Shown in EfG: e hypothetical

straight lineg 9§ avhiei extenaraloag nagind M pathefremathe-rigta-dbeanmrkeicDs @98bio the heat
radiating fins 316, pass through gaps 25between the positions of the four low-beam LEDs 298a.

Consequently {RE I8% HeahT L dSCan@ P RA-BEnt e BB 298P 8an bBSpaced from each
other withouleMerlagningan dhe songitvalbps and tiarsyarseyirectians #f thegmgtor vehicle, so that the

low-beam LEDs 298a and the high-beam 30LEDs 298b are less likely to thermally affect each other.
relatively wide zone that is present obliquely downward of
the wehicle body.

When the driver takes an aciion to emit a high beam,

10 the drive unit 302 (see FIG. 14) is controlled to energize
the two high-beam LEDs 298b in order to emit a given amount
of light. The high-beam LEDs 298b are not energized at all
times. As shown in FIG. 17, the high-beam LEDs 298b emit
light toward the high-beam reflector 300b based on the

15 angle of orientation thereof. The high-beam reflector 300D,
which is disposed in a lower portion of the space 294,
reflects, by way of the reflecting surface {curved surface),
the rays of light emitted from the high-beam LEDs 298b in a
prescribed direction, thereby providing a high-beam light

20 distribution. In this manner, the headlight 210 is capable
of radiating a high beam as a light spot, which is
positioned in front of the low beam.

As described above, by way of the four low-beam LEDs

298a and the low-beam reflector 300a, the headlight 210

25 according to the reference example is capable of providing
a sufficiently bright distribution of low-beam light in a
wide Zone, and also is capable of providing a distribution
of high-beam light as a light spot by way of the two high-
beam LEDs 298b and the high-beam reflector 300b.

30 As shown in FIG. 16, since the low-beam LEDs 298a are



52 The two high-beam LEDs 298b are spaced at equal distances from the heat radiating fins 316,
and are arrayed in the transverse direction of the mofdr vehicle. Therefore, heat can easily be
transferred from the high-beam LEDs 298b 5to the heat radiating fins 316 for thereby increasing the
heat radiating efficiency. As shown in FIGS. 16 and 17, the flow channel 286, which is defined by
the slot 284 and the casing 210a, is disposed in an upper portion of the headlight 210. The flow

10channel zgg {n igue vertical diyection. alon er. surface.of the couer member
276, and has ar?é;g(le%rtl%r(\ig %6%%&% %r% f%#tg 0 t#gkrﬁgergégﬁé %%saebo%leat)ﬁ%%e%}é%ght 210, and
another opediry 2861 tefinarbbelonote et od 2303, balind thd headlighy2d6rabedth the

headlight 210 and the meter ynit 23 th% ' mounte%on the front fork 226, the heat radiating fins
316 are disa‘%ls%‘& écre}h)ew e f%\?vaé%gﬁ%%h ?%%peen‘?ﬁ"gtz &5 butihgSaRAING of the two-wheeled
motor vehicler2iik e lew chantirb28e ddratiuceppamtaibiies thedtant 0ceging (arening 286a),

and guides the ram air downwa% (through the opening 286b) to the heat radiating fins 316, which
ate position&d HelRPie MRWHHIGR AP il erdRe td fie St retitat g3 £8/Ccooled by ram

air, which isgntseduceglavheg the twewheealed swten2svehtle Rd2nungpuheredy the heat radiating
fins 316 easily radiate the heat that is generated when the LEDs 298 emit light. Inasmuch as the heat
radiating fin§ 8B & o e dof theSREoAI USSR PASE PRRE®BY 0P #FfcPdcrie asIRBtically

extending heglyagiptipgPlatssetheral S30nadishag-ins 846 crpasiy gridgthgJaaT-al Mt has
when the high-beam LEDs 298b emit light is easily

10 transmitted to the second support base plate 310 through
the lower mounting board 314 and the first support base
plate 308 (see FIG. 17).

As shown in FIGS. 16 and 17, the heat radiating fins
316, which are disposed on the surface 310b of the second

15 support base plate 310, are capable of easily radiating
heat that is transferred to the second support base plate
310. As a result, the operational characteristics of the
LEDs 298 are stabilized for enabling the low beam and the
high beam to be radiated in a stable manner.

20 The low-beam LEDs 298a are positioned more closely to
the heat radiating fins 316 than the high-beam LEDs 298b,
so that heat generated by the low-~beam LEDs 298a, which are
energized more frequently than the high-beam LEDs 298D,
i.e., which are energized at all times, can be radiated

25 efficiently. Since the low-beam LEDs 298a and the high-beam
LEDs 298b are disposed in respective non-overlapping
positions, heat generated by the low-beam LEDs 298a and the
high-beam LEDs 298b is prevented from being concentrated on
a portion of the first support base plate 308, and hence

30 the first support base plate 308, etc., is prevented from



53 been delivered from the flow channel 286 downwardly from above. Consequently, the efficiency at
which heat is radiated by way of the heat radiating fiks 316 is increased. The headlight 210 according
to the reference example 5and the mounting structure for the headlight 210 are not limited to the
above arrangement, but may employ various alternative arrangements. For example, the low-beam
LEDs 298a and the high-beam LEDs 298b may be mounted directly on the support assembly 296,

rather than via the upper 10mounting hoard 312 and the_lower moyntin dg}Dé} for enabling
moother AR ST Heat AEEBRITG  Ie LT oottt SN ORy © EAL oA and the

high-beam tE®sh29fib-are=mrdyemisin 1h & irassee sedireriign Df theomoherrehidle. Howewer, the 15
low-beam LEDs 298a and the high-beam LEDs 298b may also be arrayed in the longitudinal direction
of the motof #&RicR f&&venth Embodiment] A headlight 210A according to a seventh embodiment will

be described belowsFiesk¥-isvarasecsestiondleVieWyw-beam LEDs 298a are

5 disposed in the vicinity of the second support base plate
310, with a portion of the upper mounting board 312
entering into the gap 324 between the first support base
plate 308 and the low-beam reflector 300a. Therefore, the
distance from the low-beam LEDs 298a to the second support

10 base plate 310 is reduced for promoting transfer of heat.
As a consequence, the efficiency at which the heat
generated when the low-beam LEDs 298a are turned on is
radiated is increased. Furthermore, since the first support
base plate 308 can be made shorter in the longitudinal

15 direction of the motor vehicle, the headlight 210 can be
reduced in size,

In addition, since the four low-beam LEDs 298a are
arrayed in the transverse direction of the motor wvehicle,
distances from the low-beam LEDs 298a to the heat radiating

20 fins 316 are uniformly reduced for thereby increasing the
heat radiating efficiency.

As shown in FIG. 15, the hypothetical straight lines X,
which extend along minimum paths £rom the high-beam LEDs
298b to the heat radiating fins 316, pass through gaps
25 between the positions of the four low-beam LEDs 298a.
Conseguently, the low-beam LEDs 298a and the high-beam LEDs
298b can be spaced from each other without overlapping in
the longitudinal and transverse directions of the motor
vehicle, so that the low-beam LEDs 298a and the high-beam

30 LEDs 298b are less likely to thermally affect each other.



20partially in side elevation, showing the headlight 210A according to the seventh embodiment and a
mounting structure for the headlight 210A. In the SLPo?Sequent description of the seventh embodiment,
parts which are identical in structure and function to those of the 25headlight 210 according to the
reference example will be denoted by identical reference characters, and such features will not be
described in detail below. The headlight 210A according to the seventh embodiment differs from

the headlights 10, 40A through.' _gggg\rdi%goggtgg_fggéh a%xtgterggggi@ents and the

headlight 54 210 according to the reference example, in that afirst support base plate 332 (support
member 330} Basnee satitien 3B filstatvitp8344 iserohdravidy 834bndefizy thersigedThe first
cavity 334aii§1 dgﬂréeq:in an upper SLgtace f.the fir? SFL&[l) ogobgse pla .33_Eein pr. imi%to the second

support base plate 310, “Mhe ‘second claﬁlﬁg 12D is defined In-a fower surace of the firs S?Jlf)%brt base

plate 332 irtieartt afdihe éiest tayitypd34advhtanire dirstrddisuppert nhge platen332BD vievpabin sectional
%de to the heat radiating fins 316 for thereby increasing the
heat radiating efficiency.

As shown in FIGS5. 16 and 17, the flow channel 286,
which is defined by the slot 284 and the casing 210a, is
disposed in an upper portion of the headlight 210. The flow

10 channel 286 extents in an oblique wvertical direction along
the lower surface of the cover member 276, and has an
opening 286a defined in front of the meter unit 230 and
above the headlight 210, and another opening 286b defined
below the meter unit 230 and behind the headlight 210.

i5 With the headlight 210 and the meter unit 230 both
being mounted on the front fork 226, the heat radiating
fins 316 are disposed below the flow channel 286 {opening
286b). During running of the two-wheeled motor vehicle 212,
the flow channel 286 introduces ram air from the front

20 region (opening 286a), and guides the ram air downwardly
(through the opening 286b) to the heat radiating fins 316,
which are positioned below the meter unit 230.

Therefore, the heat radiating fins 316 are coocled by
ram air, which is introduced when the two-wheeled motor

25 vehicle 212 runs, whereby the heat radiating fins 316
easily radiate the heat that is generated when the LEDs 298
emit light. Inasmuch as the heat radiating fins 316 are
mounted on the second support base plate 310, which serve
as vertically extending heat radiating plates, the heat

30 radiating fins 216 can easily guide the ram air that has



elevation, the first cavity 334a, which opens upwardly, and the second cavity 334b, which opens
downwardly, are juxtaposed in the longitudinal directfon of the motor vehicle. An intermediate wall 336,
which is disposed 15between the two cavities 334a, 334b, serves as one common wall of the cavities
334a, 334b. The low-beam LEDs 298a are mounted in the first cavity 334a by the upper mounting
board 312, whereas the high-beam LEDs 298b are mounted in the second cavity 334b by the 20lower

mounting bgarg 314k ;. , Morg spegificalhy ths Jow-Ream L D3 208, wiieh arpNiqused in the first
cavity 334a, are prevented from being seen by an observer when the observer views the headlight
210A from thiedvant. Abvarxggoéa thypothdieaksifdighedblneat, whickirddfes the visual perception

prevention range for low-beam LEDs 298a, js determined by g front wall (inteymediate wall 336) of
the frst cavig SEALAR B 16 ot PEBE R Rb o hS e 18 (IRerenaad e e
low-beam LEDs 298a, \whish B0garveathedght sodege: are-paenteddn andspwardmpl girection, the
shaped of the intermediate wall 336 (first cavity 334a) or the low-beam reflector 330a should be

Jesigned toMaké He RPHSthenga SHEhtHhE LF eross ettt ehasbon'® thE fobbam reflector
300a. With sugha shagerwhen sawrbsertelseasdhe headio210m00y various

alternative arrangements. For example, the low-beam LEDs
298a and the high-beam LEDs 298b may be mounted directly on
the support assembly 296, rather than via the upper

10 mounting board 312 and the lower mounting board 314, for
enabling smoother transfer of heat.

According to the reference example, the low-beam LEDs
298a and the high-beam LEDs 298b are arraved in the
transverse direction of the motor vehicle. However, the

15 low-beam LEDs 298a and the high-beam LEDs 298b may also be
arrayed in the longitudinal direction of the motor vehicle.
[Seventh Embodiment ]

A headlight 210A according to a seventh embodiment

will be described below. FIG. 18 is a cross-sectional view,

20 partially in side elevation, showing the headiight 210A
according to the seventh embodiment and a mounting
structure for the headlight 210A. In the subsequent
description of the seventh embodiment, parts which are
identical in structure and function to those of the

25 headlight 210 according to the reference example will be
denoted by identical reference characters, and such
features will not be described in detail below.

The headlight 210A according to the seventh embodiment
differs from the headlights 10, 10A through 10E according

30 to the first through sixth embodiments and the headlight



a vertical direction, the observer is prevented from seeing the low-beam LEDs 298a by the
intermediate wall 336 and the low-beam reflector 3(?(%, while direct light from the low- beam LEDs
298a also is blocked by the intermediate wall 336 10and the low-beam reflector 300a. Since the
high-beam LEDs 298b are housed in the second cavity 334b, the high-beam LEDs 298b are prevented
from being seen by an observer when the observer sees the headlight 210A from the front. An angle of

a hypotheticg) 4 Ssaighiling L 2onbich deflpesdieisuplierepion Pigveplign sangg forthe
high-beam LEDs 298D, is determined by a front wall (distal-end wall 338) of the second cavity 334b in

which the highepeart LiDe2983are dispodeditiivecttighdaar LEDX)29805 wivich serve as the light

20source, are griented ig.a,dgwnward direction re the front wheel 214 ( IG. 10) is disposed.
Therefore, (e AP anch LBy T ot Bt 28 B pr S D i cABies the high-bear
LEDs 298b tes&ilikety toHzareden. Thus, the observer is prevented from seeing the high-beam 25LEDs

2598b as well as direct Ii%ht emitted fr_otm the high- be%m L,ED% 298b. The sug{go%t member 330
according to the sevEnth EhibodiRSHE C?i%%l le™6F & %ﬁgl?l% sf'el?riﬁl(]j‘ heBE Which'fs é’é’neerated when

the low-beap¥LERs 2988 thadigrbearmdd B3 308988 2miklightoteitae secead sngport base plate

310, so second support base plate 310. The second cavity 334b is
defined in a lower surface of the first supporit base plate
332 in front of the first cavity 334a. When the first

10 support base plate 332 is viewed in sectional side
elevation, the first cavity 334a, which opens upwardly, and
the second cavity 334b, which opens downwardly, are
juxtaposed in the longitudinal direction of the motor
vehicle. An intermediate wall 336, which is disposed

15 between the two cavities 334a, 334b, serves as one common
wall of the cavities 334a, 334b.

The low-beam LEDs 298a are mounted in the first cavity
334a by the upper mounting board 312, whereas the high-beam
LEDs 29%8bh are mounted in the second cavity 334b by the

20 lower mounting board 314.

More specifically, the low-beam LEDs 298a, which are
housed in the first cavity 334a, are prevented from being
seen by an observer when the observer views the headlight
210A from the front. An angle of a hypothetical straight

25 line L1, which defines the wvisual perception prevention
range for the low-beam LEDs 298a, is determined by a front
wall {(intermediate wall 336) of the first cavity 334a in
which the low-beam LEDs 298a are disposed.

In particular, since the low-beam LEDs 298a, which

30 serve as the light source, are oriented in an upward



56 that such heat can be radiated from the heat radiating fins 316 on the rear side of the second
support base plate 310. FIG. 19 is a cross-sectonal view, partially in side elevation, showing a
modification of the first support base 5plate 332 shown in FIG. 18. The headlight 210A has a first
support base plate 332a, which is free of the cavities 334, but has walls 340 that project in front of
positions where the low-beam LEDs 298a and the high-beam LEDs 298b are disposed. The walls 340

conceal the Jow-beam LE 9 nd 10the high-heam .298b from.view, thereby preventing an
observer frén%%s,ee%?:nlgot{gé ﬁ%és%%gg%}g QZSF &gvgelllargt&#é%%%%%ﬁo%gt% L% 65 fé@a’f%z 8b.

The presentawihifors Biadt [vmitechtd thevatlovene nmeddimetts; b3 deays@oploy \tasious arrangements
without 15departing from the scope of the invention. 57 CLAIMS . . Claim 1. A lighting device (10,
oA, 108, TR B ES Gk certife, EERET Ry Bl (5 108" 1LARE ) 5 hiped along an

outer periphsig therent by acaver meniban(®81 dG0bekavekicbdaayr adens (84widh 166, 174)
mounted on a front portion of the base (82, 142, 164, 172) and which is_exposed through an opening

(9, 162) AR iR tRBTBGer FRAbEAT68 PFS0)v&hd 39Rhe-ERfnigadliont 210A From

a vertical direction, the observer is prevented from seeing

the low-beam LEDs 298a by the intermediate wall 336 and the

low-beam reflector 300a, while direct light from the low-

beam LEDs 298a alsco is blocked by the intermediate wall 336
10 and the low-beam reflector 300a.

Since the high-beam LEDs 298b are housed in the second
cavity 334b, the high-beam LEDs 298b are prevented from
being seen by an observer when the observer sees the
headlight 210A from the front. An angle of a hypothetical

15 straight line L2, which defines the wvisual perception
prevention range for the high-beam LEDs Z9%98b, is determined
by a front wall (distal-end wall 338) of the second cavity
334b in which the high-beam LEDs 298b are disposed.

The high-beam LEDs 298b, which serve as the light

20 source, are oriented in a downward direction where the
front wheel 214 (see FIG. 10} is disposed. Therefore, the
distal-end wall 338 may be selt at an appropriate helight,
which makes the high-beam LEDs 298b less likely to be seen.
Thus, the observer is prevented from seeing the high-beam

25 LEDs 298b as well as direct light emitted from the high-

beam LEDs 298b.

The support member 330 according to the seventh
embodiment is capable of easily transferring heat, which is
generated when the low-beam LEDs 298a or the high-beam LEDs

30 298b emit light, to the second support base plate 310, so



10 diode (86) and a reflector (96, 132, 182), which are housed in a space (98) defined by the base (82,
142, 164, 172) and the lens (84, 146, 166, 174), whefein:  the light-emitting diode (86) is disposed
in a predetermined position on a support assembly (88), which is 15supported on the base (82, 142,
164, 172) and extends into the space (98); and the support assembly (88) includes a wall (112,
120, 134, 180) positioned forwardly of and in proximity to the predetermined position in which the

light-emitting.diqde 20(86) is disposeq, the wall (112, 120, 134, 180) being disposed higher than the
Iight-emitting%?gcdes& : o?ﬁ%nit%nagnlig?tﬁﬁ%%%n?ée%%?r@ct@hﬁof% tﬁ% Ilg%é%?g?tﬁﬁa iode” (86).
25Claim 2. Bhe lightirithde viea £1 6 ikRA )t cording &z 6kadn sy pghereinb tsesypottassembly (88)
includes a cavity (110, 130) that houses the light-emitting diode (86) therein; and . the wall
(112, 134) comprigesGr pdrtiohf AnGhREF3ERSIE WA sUrEind@ & petphéval e déifion of the 58

elevation, showing a modification of the first support base
5 plate 332 shown in FIG. 18. The headlight 210A has a first
support base plate 332a, which is free of the cavities 334,
but has walls 340 that project in front of positions where
the low-beam LEDs 298a and the high-beam LEDs 298bh are
disposed. The walls 340 conceal the low-beam LEDs 298a and
10 the high-beam LEDs 298b from view, thereby preventing an
observer from seeing the LEDs 298a, 298b as well as direct
light from the LEDs 298a, 298b.
The present invention is not limited to the above
embodiments, but may employ various arrangements without

15 departing from the scope of the invention.



light-emitting diode (86) in the cavity (110, 130).  Claim 3. The lighting device (10, 10A, 108, 10C)
according to claim 1, wherein: 5the base (82, 142, ?34) supports the light-emitting diode (86) together
with the support assembly (88) in a downwardly facing manner, the reflector (96, 132) being disposed
in a position confronting the light-emitting diode (86); and 10the wall (112, 120, 134) being disposed at
a height, such that a hypothetical straight line (L), which interconnects a center of the light-emitting
diode (86) and a tip end of the wall (112, 120, 1%49 es through a front lower portion of the lens
(84, 146, 166). 15 Claim 4. The lighting device ﬁ%according to claim 3, wherein the reflector
(132) is curved from an upper end toward a lower end thereof, the lower end crossing the hypothetical

straight Ii_ne (L). 20_. .Claim 5._.The lightin devi_ce_ 10,bé0A, 1%3 10(£ %OD ﬁ%E) %orQing to _claim
1, wherein:  thé"d@Pbritassém I"yg?g%} IrlTEESE Hould (198) o Qicht 1|g?1%-emlttlng diode
(86) is mounieely apdA BoardrbsuppoddhpZikihd 78, BAQkthas sypparts, theslioard(200); and the
board support (102, 144, 176, 190) is made of a thermally conductive material, and is mounted on the
Base surrounded along an outer periphery thereof by a cover

member (68, 160) of a vehicle body, a lens (84, 146, 166,

174) mounted on a front portion of the base (82, 142, 164,

172) and which is exposed through an copening (69, 162)

defined in the cover member {68, 160), and a light-emitting
10 diode (86) and a reflector (96, 132, 182), which are housed

in a space (98) defined by the base (82, 142, 164, 172) and

the lens (84, 146, 166, 174), wherein:

the light-emitting diode (86) is disposed in a

predetermined position on a support assembly (88}, which is
15 supported on the base (82, 142, 164, 172) and extends into

the space {98); and

the support assembly (88) includes a wall (112, 120,

134, 180) positioned forwardly of and in proximity to the

predetermined position in which the light-emitting diode
20 (86) is disposed, the wall (112, 120, 134, 180} being

disposed higher than the light-emitting diode (86}, for

limiting light that is emitted directly from the light~

emitting diode (86).

25 Claim 2. The lighting device (10, 10A)} according to
claim 1, wherein:
the support assembly (88) includes a cavity (110, 130}
that houses the light-emitting diode (86) therein: and
the wall (112, 134} comprises a portion of an inner

30 wall, which surrounds a peripheral side portion of the



(82, 142, 164, 172) such that the board support (102, 144, 30176, 190) supports the board (100) on
one surface thereof, 59 and has another surface, Wr’r‘ﬁch is opposite to the one surface, exposed
through a mounting opening (116, 152) defined in the base (82, 142, 164, 172). 5Claim 6. A mounting
structure for the lighting device (10, 10A, 10B, 10C, 10D, 10E) according to claim 1, wherein the cover
member (68, 160) covers a portion of the lens (84, 146, 166, 174), so as to conceal the light-emitting

diode (86) and su t.assembly.(88 en, the, lighting device 1Qjs, vie from the front.

Claim 7. T@ﬁ?ﬁntﬁ%&%&& eg;(l)(rjyﬁ]ge I?gmgl&lev‘l%ge (1%)% jéggorgllgig? to gg@ 6, wherein the base
(142) is disposed within the cover member (68), such that a 15surface of the support assembly (88) on
which the light- emitting diode (86) is %@)osed faces qbliquely rearward. Claim 8. The mounting

structure for the lightifgWevice (L0T) aeBIdiRg 15 &lNT%, Whereintfie opRRing™25(162) is shaped so

as to be inclipadhelliauel Bpwakd in an owtes Hansverse direction of the vehicle body; and the
base (164) supports the reflector (96) and the support assembly (88), so as to be inclined obliquely
upward in the outeFHan8F&8e tréctidit 6 t iggpports “the light-emitting

diode (86) together with the support assembly (88) in a
downwardly facing manner, the reflector (96, 132) being
disposed in a position confronting the light-emitfting diode
{(86); and

10 the wall (112, 120, 134) being disposed at a height,
such that a hypothetical straight line (L), which
interconnects a center of the light-emitting diode (86) and
a tip end of the wall (112, 120, 134), passes through a

front lower portion of the lens (84, 146, 166}.

15
Claim 4. The lighting device (10A&} according te claim
3, wherein the reflector (132) is curved from an upper end
toward a lower end thereof, the lower end crossing the
hypothetical stralilght line (L).
20
Claim 5. The lighting device (10, 10A, 10B, 10C, 10D,
10E) according to claim 1, wherein:
the support assembly (88) comprises a board (100) on
which the light-emitting dicde (86) is mounted, and a board
25 support (102, 144, 176, 190) that supports the board (100}:

and

the board support (102, 144, 176, 190¢) is made of a
thermally conductive material, and is mounted on the base
{82, 142, 164, 172) such that the board support (102, 144,

30 176, 190) supports the bhoard {100) on one surface thereof,



25body, and at an angle of inclination of an upper end of the opening (162).  Claim 9. A mounting
structure for the lighting device (108, 10E) accordinfggto claim 5, wherein: 30heat radiating fins (150,
192), which are exposed 60 outside of the space (98), are disposed on the other surface of the board
support (144, 190); and the cover member (68, 160) includes a duct (156, 194) defined therein
for guiding ram air that flows toward the 5heat radiating fins (150, 192). 61 LIGHTING DEVICE FOR

VEHICLE, ANP Mggg%%ﬁ%%ﬁ%gg Fé%gi%ﬁ&%g%/#%ﬁ %&ﬁé@é&ggt@g device (10) for a

vehicle has a base mem ens ( and a reflector (96) are
housed in asspaitec®8) forpreskldy tHeritassmemizar{82nandthenéng (84)1 & helight emitting diode

(86) is dispased. at a predetermined position an,a suppart lTer (88) extending into the space (98).
The suppor r%%fn e(;%r (%’é) %%[?I‘O{\;I seé) vxiﬁ?é v(\)/laﬁ?(ll ?%vhice{ig ocated in front of and near the light
emitting diode (86) and which is higher than the light emitting diode (86). In a front view, the wall (112)

hides the light emitting, diode (86) and blocks light exiting directly from the light emitting diode (86)
Without propagatingfrdtidh: thrfREMT 186). Fig e ture for the lighting device

(10, 10A, 10B, 10C, 10D, 10E) according to claim 1, wherein
the cover member (68, 160) covers a portion of the lens (84,
146, 166, 174), so as to conceal the light-emitting diode
{(86) and the support assembly (88) when the lighting device

10 is viewed from the front.

Claim 7. The mounting structure for the lighting
device (10B)} according to claim 6, wherein the base (142)
is disposed within the cover member (68), such that a
15 surface of the support assembly (88) on which the light-

emitting diode (86) is disposed faces obliguely rearward.

Claim 8. The mounting structure for the lighting
device (10C) according to claim 6, wherein the opening
20 {162) is shaped so as to be inclined obliguely upward in an
outer transverse direction of the wvehicle body; and
the base (164) supports the reflector (%6} and the
support assembly (88), so as to be inclined obliguely
upward in the outer transverse direction of the vehicle
25 bedy, and at an angle of inclination of an upper end of the

cpening (162}).

Claim 9. A mounting structure for the lighting device
(10B, 10E) according to claim 5, wherein:

30 heat radiating fins (150, 192}, which are exposed



60

outside of the space (98), are disposed on the other
surface of the board support {144, 190); and

the cover member (68, 160) includes a duct {156, 194)
defined therein for guiding ram air that flows toward the

heat radiating fins (150, 192).



61

LIGHTING DEVICE FOR VEHICLE, AND MOUNTING STRUCTURE FOR THE DEVICE

Abstract

A lighting device (10) for a vehicle has a base member (82) and a lens (84). A light emitting
diode (86) and a reflector (96) are housed in a space (98) formed by the base member (82) and
the lens (84). The light emitting diode (86) is disposed at a predetermined position on a support
member (88) extending into the space (98). The support member (88) is provided with a wall
(112) which is located in front of and near the light emitting diode (86) and which is higher than
the light emitting diode (86). In a front view, the wall (112) hides the light emitting diode (86)
and blocks light exiting directly from the light emitting diode (86) without propagating through

the reflector (96).

Fig. 3



