- 1 ANTENNA ATTACHMVENT STRUCTURE FOR MOTORCYCLE
BACKGROUND OF THE | NVENTION Field of the Invention:
The present invention relates to an antenna attachnent
structure for notorcycle, forp attaching an antenna
that perfornms wreless transm ssions and receptions
of particular information, wth the outside.
Description of the Related Art: ETC (El ectronic Toll
Col | ecti on) systens for vehicles have been devel oped
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at toll stations in toll roads such as highways. In
the ETC, a comuni cations device nounted on a vehicle

and a system of pacréR@ufdt oF rarerkfeAriely! station

automatically conmuni cate necessary | nformation
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paynent of a toll fee. Wth the ETC system vehicles
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ETC (Electronic Toll Collection) systems for vehicles have
been developed and put into practical use for the purpose of
reducing traffic congestion associated with payments at toll
stations in toll roads such as highways. In the ETC, a
communications device mounted on a vehicle and a system of a
dedicated lane in a toll station automatically communicate
necessary information wirelessly with each other so as to conduct
the payment of a toll fee. With the ETC system, vehicles do not
need to stop at toll stations, and thus the occurrence of traffic
congestion is suppressed.

The ETC system includes a communications device for vehicle
and an antenna for wirelessly communicating with a transmission
and reception device installed in a toll station. A card, in
which information for identifying the user, the bank account
number or the 1like is recorded, 1s inserted into the
communications device for vehicle. It is desirable that the

antenna be provided as forward as possible in a vehicle so that




a favorable transm ssion and reception sensitivity of
radi o waves can be maintai ned between the antenna and
the transm ssion and reception device in a tol

station. Since the payments at_toll stations are

troubl esone for notorcycles as well as autonobil es,
research and devel opnent have been conducted on an

ETC for notorcycle. It is desirable that an antenna

be provided to the front portion in a notorcycle as
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Against such a background, in Patent Document 1, a
configuration is proposed in which an antenna is arranged along
the upper surface of ameter case of amotorcycle in consideration
of the resistance to environment.

Patent Document 1: Japanese Laid-open Patent Publication
No. 10-278865

In the configuration described in Patent Document 1, the
antenna is provided to the meter case. However, a meter is not
necessarily provided to the front portions, in some types of
motorcycles. For example, in scooter-type motorcycles, a meter
is provided to a portion rearward, to some extent, of a front
screen. In some cruiser-type motorcycles, a meter is arranged
on the top portion of a fuel tank.

As in the above-described cases where ameter is not arranged

gufficiently forward in a wvehicle, it is desirable that a




3 sufficient transm ssion and reception sensitivity
be obtained when an antenna is attached to the neter.
SUMVARY OF THE | NVENTI ON The present invention has
been made in consideration of the above-described
probl ens. An object of the present invention is to
provi de an antenna attachnent structure for
notorcycle, wth which a favorable transm ssion and
reception sensitivity can be obtained. The antenna

attachnment structure for _notorcycle according to the
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G a6 QRESELLS, s ILStLY, Lhe antenna attachment
structure Toro not orcycl € incl udes:  an "antenna f or
performng wireless transm ssion and reception of
particular information between a notorcycle and the

out side; and a hesuiiagiyt ozr rapgedvENTidde front portion

of the notorcycle. In addition, in the antenna
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includes: an antenna for performing wireless transmission and
reception of particular information between a motorcycle and the
outside; and a headlight arranged in the front portion of the
motorcycle. In addition, in the antenna attachment structure
for motorcycle, the antenna is provided to the headlight.

The provision of the antenna to the headlight as above makes
it possible to arrange the antenna in the front and upper portion
of the motorcycle. Accordingly, there are little obstacles
between the antenna and a transmission and reception device in
a toll station or the 1ike. As aresult, a favorable transmission
and reception sensitivity can be obtained.

Secondly, the antenna attachment structure for motorcycle
is characterized in that the antenna is arranged rearward of a
-reflector in a case of the headlight. With this configuration,

singe heat from a light source is blocked by the reflector, it




4 is possible to prevent the antenna from bei ng
heated. In addition, since the antenna is provided

i nside the case, the antenna does not protrude, and
is not exposed, to the out§ige; As a result, the
aerodynam c characteristic can be preventedfrom being
deteriorated. Thirdly, the antenna attachnent
structure for notorcycle is characterized in that the
antenna is arranged upward of a light source in the
case. Wien the antenna is arranged upward in this
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and is spaced fromthe [ight source and the
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hfiingc deyerpordieednt enna, the influence of heat on the
antenna can be reduced. Fifthly, the antenna
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.antenna is arranged in a portion on
is characterized ih that the antenna is attached to the inner
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surface of the case, and is spaced from the light source and the
reflector. With this configuration, since heat from the light
source or the reflector is not transmitted directly to the antenna,
the influence of heat on the antenna can be reduced.

Fifthly, the antenna attachment structure for motorcycle
is characterized in that the antenna is arranged on the outer
'side of a case of the headlight. With this configuration, there
are little obstacles between the antenna and the transmission
and reception device in a toll station or the like. As a result,
a much more favorable transmission and reception sensitivity can
be obtained.

In the antenna attachment structure for motorcycle
according to the present invention, the antenna is provided to
the headlight. Since the antenna is arranged in a portion on

the front and upper portion of the motorcycle, there are little




the front and upper portion of the notorcycle, there
are little 5 obstacles between the antenna and a
transm ssion and reception device in a toll station
or the like. As a result, a favorable transm ssion
and reception sen3|t|V|ty tah be obtai ned. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a side view of a
scooter-type notorcycle. Fig. 2 is a perspective view
of the scooter-type notorcycle. Fig. 3 is a

erspective view of the front portion of the
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enbodi nent. Fig. I's an exp rspective view o
an ant enna and posts for attachment Fig. 7 is a
schematic view showi ng an ETC system and an ETC gate.
Fig. 8 is a SRUIBFVDBSCRIPBIDNOF MHEIDRYWENEDL Or cycl e.
Fig. 9 is a cross-sectional side view show ng an

at t afhffrent 1sta FdGgr #igwcof da ngcatex flivost mebdreyete -
enmbodi.ment, Fig. 10 is a cross-sectional side view
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Vi ew SﬁOWI ng an-a FUCt ure acco

skBbE&r PPFid infft S2RERediment . i g. 12 is a
cross-sectional side view show ng an attachnent
strueiglr @ agcoedbBg-Eechidull khdepdidy o¢ endadiof®Nbortion
of the scooter-type motorcycle.
Fig. 5 is a cross-sectional side view showing an attachment
structure according to an embodiment.
Fig. 6 is an exploded perspective view of an antenna and
posts for attachment
Fig. 7 is a schematic view showing an ETC system and an ETC
gate.
Fig. 8 is a side view of an off-road-type motorcycle.
Fig. 9 is & cross-sectional side view showing an attachment
structure according to a first modified embodiment.
Fig. 10 is a cross-secticonal side view showing an attachment
structure according to a second modified embodiment.
Fig. 11 is a cross-sectional side view showing an attachment
structure according to a third modified embodiment.
Fig. 12 is a cross-sectional side view showing an attachment
structure according to a fourth modified embodiment.

Fig. 13 is a cross-sectional side view showing an attachment
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Fig. 13 is a cross-sectional side view show ng an

attachnment 6 structure according to a fifth nodified

enbodiment. Fig. 14 is a partially cross-sectional

front viewof a rear-viewmrror provided with an

attachnment structure accorai$g‘ to a sixth enbodi nent.

Fig. 15 is a cross-sectional side view of the

rear-view mrror provided with the attachnent

structure according to the sixth enbodi nent.

DESCRI PTI ON OF. THE PREFERRED EMBODI MENTS Herei nafter,
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o dh FeRt embeduglas: a conmuni cati ons device 10 for
notorcycle, and is nounted on a notorcycle (vehicle)
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be described. Incidentally, in the follow ng
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no%orc cle 12 are based on the directions as viewed

StESth gMPedErendtr addling a seat of the notorcycle 12.

As shown in Fig. 1 and Fig. 2, the notorcycle 12 is a
scooter type, and includes front forks 25 and a head
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rotationally support ont wheel WF,
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pivotally supports a handl ebar 26 so that the
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invention by providing embodiments with reference to the
accompanying drawings: Fig. 1 toFig. 15. The antenna attachment
structure according to the embodiment includes a communications
device 10 formotorcycle, and is mounted on amotorcycle (vehicle)
12 (refer to Fig. 1). Firstly, the motorcycle 12 will be
described. Incidentally, in the following descriptions, the
left and right directions of the motorcycle 12 are based on the
directions as viewed from a rider straddling a seat of the

motorcycle 12,

As shown in Fig. 1 and Fig. 2, the motorcycle 12 is a scooter

‘type, and includes front forks 25 and a head pipe 27 in the front

end. The front forks 25 rotationally support a front wheel WF,
and the head pipe 27 is connected to the front forks 25, and
pivotally supports a handlebar 26 so that the handlebar 26 can
be steered. A unit swing engine UE is pivotally supported in

the middle portion of a vehicle body ffame F 5o as to be swingable




the m ddle portion of a vehicle body frane F so as to

be swingable - 7 in the up-and-down direction. A rear

wheel WR is supported on the rear end of the unit

swi ng engine UE. A fuel tank_ 28 and a radiator 29 are

mount ed on the vehicle body frame F, forward of the

unit swing engine UE while the radiator 29 is arranged

rearward of the fuel tank 28. In addition, a rider's

seat 31 is arranged on the rear portion of the

vehicle body frane F. The rider's seat 31 is a tandem
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i ncludes a water-cooled engine E and a belt-type
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of the cylinder of the water-cooled engine E is
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The unit swing engine UE includes a water-cooled engine E
and a belt-type continuously variable transmission M. The axial
line of the cylinder of the water-cooled engine E is aligned
substantially with the horizontal direction. The continuously
variable transmission M continuously changes the speed of the
output of the engine E with a transmission belt and a pulley,
and then transmits the speed to the rear wheel WR. The
continuously variable transmission M continuously changes the
gear ratio by driving the movable pulley on the side of a crank
shaft in accordance with the operation of an electric motor 42
for transmission.

A tTransmission case 43 for the continuously wvariable
transmission M is arranged consecutively on the left side of a
crank case 44 of the engine E in a manner that the transmission

case 43 protrudes leftward £rom the engine E, and the transmission



crank case 44 of the engine E in a manner that the
transm ssion case 43 protrudes leftward fromthe
engine E, and the transm ssion 8 case 43 al so extends
to the left side of the rear,wheel WR In addition,
the front end portion of an unillustrated swing arm
is joined to the right side of the crank case 44. The
rear wheel WR is pivotally supported between the rear
end portion of the transm ssion case 43 and the rear
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t he side stand 68, notorcycle 12 ¢
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70 extends froma portion below the front end of the
affider's seat 31 to a vicinity of the upper portions

of the respective rear cushions 64. The rider's seat
main stand 66 and a side stand 68 for standing the

motorcycle 12 at the time of parking are provided to the
motorcycle 12,

In Japan, vehicles are driven on the left side of the rocad,
and the rider gets on and off the wvehicle on the left side in
many cases. The side stand 68 is provided on the left side of
the motorcycle 12 so that the side stand 68 can be easily operated.
With the side stand 68, the motorcycle 12 can be caused to stand
by itself in a state of slightly inclined leftward.

A storage box 70 for storing goods is provided below the
rider's seat 31. The storage box 70 extends from a portion below
the front end of the rider's seat 31 to a vicinity of the upper
portions of the respective rear cushions 64. The rider's seat
31 also serves as a 1id for covering the upper face of the storage
box 70, and the space inside the storage box 70 can be exposed

by pulling up the rider's seat 31 to the right.




31 also serves as a lid for covering the upper face of
the storage box 70, and the space inside the storage
box 70 can be exposed by pulling up the rider's seat
31 to the right. 9 The bodygcover 34 includes a front
cow 76 provided wwth a transparent wi ndshield 78 and
a pair of left and right of rear-viewmrrors 80 on

t he upper portion of the front cow 76. An inner
cover 82 includes |leg shields 84 for covering the
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Accordingly, an air resistance of the notorcy
the petlubed st fovoetncowl sTérédcddalexpaseant er garni sh
102, side portions 104 protrudi ng respectively to the

| ef tAarshawinghh  Fignd 3.t tiee vinwdshpetdidi8 ofr be dedivabover 34
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- _cohnect g to each other, so tggt traveling wwnd is
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h%@ﬁéﬁlelscEe%slzz) . a meter unit 126, the head pipe 27 and the
like, which are positioned on the front side of the motorcycle
12. The front cowl 76 forms a smoothly curved surface tapered
toward the tip of the front cowl 76. Accordingly, an air
resistance of the motorcycle 12 is reduced '

The front cowl 76 includes a center garnish 102, side
portions 104 protruding respectively to the left and right, and
the windshield 78 provided above the center garnish 102. The
center garnish 102 and the windshield 78 are integrally and
smoothly connected to each other, so that traveling wind is likely
to flow from the center garnish 102 toward the windshield 78.

The windshield 78 provides a windbreak effect for the rider
and an effect of reducing the drag force at the time of traveling.

The windshield 78 is almost entirely transparent, thus providing

a favorable field of vision to the rider. Only a lower portion



The wi ndshield 78 provides a wi ndbreak effect for the
rider and an effect of reducing the drag force at the
time of traveling. The windshield 78 is al nost
entirely transparent, thus pﬁpgiding a favorabl e
field of vision to the rider.” Only a | ower portion -
10 78a of the windshield 78 is painted in black to
the extent of not obstructing the field of vision,
providing a shading effect for the nmeter unit 126
Z%raqgegﬁon_the inner side of the windshield 78, and
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respectively on the left and right sides of the
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a position above the headlight 103. The pair of snal
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handl ebar 26. The bottom face 112a is forned in a
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and toward the center. A thin opening portion 116 is
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is clear fromFig. 1 to Fig. 3, the headlight 108 is
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ehBerELlf0ltively on the left and right sides. The wind inlet
112 includes a bottom face 112a, and has an inverted triangular
shape with an apex heading downward. The headlight 108 is fixed
in a way that the headlight 108 is not interlocked with the
handlebar 26. The bottom face 112a is formed in a manner of being
grooved deeper as extending upward and toward the center. A thin
opening portion 116 is provided to the upper end of the wind inlet
112.

As is clear from Fig. 1 to Fig. 3, the headlight 108 is
provided to the front portion of the motorcycle 12. The front
wheel WF is positioned frontward of the headlight 108. However,
since the front wheel WF rotates when the motorcycle 12 travels,
~the front wheel WF is thus not suitable for the attachment of
components (an antenna 302 to be described later). For this

reason, the headlight 108 is virtually the frontmost portion in.




wheel WF is positioned frontward of the headlight 108.
However, since the front wheel WF rotates when the
notorcycle 12 travels, the front wheel WF is thus not
sui table for the attachment of conponents (an antenna
302 to be described later). "For this reason, the
headlight 108 is virtually the frontnost portion in 11
the notorcycle 12. The windshield 78 is positioned
upward of the headlight 108. However, if a conponent
I,s attached to the w ndshield 78, the field of_ vi ew
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headlight 108 is virtually positioned af the
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notorcycle 12. The wind inlet 112 is a narrow region
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76, and can thus introduce an adequate anount of air

fPFoﬁP?hétBé?]?rb?ﬁ‘? Kfe 4 199rnaEenfe 6pdnithg hpediight 1168 is
wind inlets 114 can i ntroduce an
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Sgﬁ%m%ﬁln Fig %ead pi pe 27, the handl ebar stem

122, e fgildla b.h'l@ﬂel]lﬁ‘]ls @ alBLR rddldn 126 cofpal@¥on with
128, a partition plate 129 and the headl i ght 108 are

the cuitderet arthes noederait ol 76 prinacenh tifus Therbeade an

pi pe 27 constitutes a part of the front end portion
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Each of the small wind inlets 114 can introduce an adequate
amount of air to an opening portion positioned deeper, as well
as the wind inlet 112.

Ag shown in Fig. 4, the head pipe 27, the handlebar stem
122, a fork bridge 124, the meter unit 126, a stay 128, a partition
plate 129 and the headlight 108 are provide to the inside of the
front cowl 76.

The head pipe 27 constitutes a part of the front end portion
of the vehicle body frame F, and rotatably holds the handlebar
stem 122. The upper end portion of the handlebar stem 122 is
connected to the center portion of the handlebar 26 in the
left-and-right direction. A handlebar cover 132 is provided to
the handlebar 26. The lower end portion of the handlebar stem

122 is connected to the pair of front forks 25 with the fork bridge

124 in between. A bracket 134 for £ixing the stay 128 is provided




stem 122. The upper end portion of the handl ebar stem
122 is connected to the center portion of the

handl ebar 26 in the deft-and-right direction. A
handl ebar cover 132 is praovi.ded to the handl ebar 26.
The | ower end portion of the handl ebar stem 122 is
connected to the pair of front forks 25 with the fork
bridge 124 in between. A bracket 134 for fixing the

stay 128 is provided - 12 to the front face of the
luralit
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and the neter unit 126 frombelow. As shown in Fig. 5,
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150, a dish-like reflector 152, a lens 154 and a case
1786 anrtheoyers sbe dreafgpine 2 peadi tedme bex heis drsotmeti hglow.

of Lhe bul b 150, and reflects light to the front. The
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CASE 6 pports. the bulb. 150 and.the | ens 154,
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extent. The reflector 152 is Tixed to t ase’ o
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bul b 150, any light emtter can be enployed as |ong
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| ight. For exanple, an LED (Light Emtting D ode) or
t%ﬁngLl‘{ EPE8cEr8| thh dessehed) nf dowersethe ITeamdiacieont the
Lo, the b 0, a position light may be provided to
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The reflector 152 is fixed to the base of the bulb 150 and
also to a part of the case 156. As a bulb 150, any light emitter
can be employed as long as the light emitter produces a sufficient
amount of light. For example, an LED (Light Emitting Diode) or
an EL (Electroluminescence) may be used. In addition to the bulb
150, a position light may be provided to the headlight 108.
The headlight 108 further includes the antenna 302. As
shown in Fig. 6, two posts 164, which protrude in a substantially
horizontal direction, are provided to positions upward of the
bulb 150 on an inner surface 162 of the case 156. The antenna
302 is fixed to these posts 164 with screws 166. The posts 164
are aligned with a direction in which the radio directivity of

the antenna 302 is enhanced. The use of the posts 164 eliminates

the need for an adhesive agent, a double-sided adhesive tape ox



shown in Fig. 6, two posts 164, which protrude in a
substantially horizontal direction, are provided to
positions upward of the bulb 150 on an inner surface
162 of the case 156. The ang%pna 302 is fixed to

t hese posts 164 wth screws 166. The posts 164 are
aligned with a direction in which the radio
directivity of the antenna 302 is enhanced. The use

of the posts 164 elimnates the need for an adhesive
13 _the like,
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el Es A0 ilxat,Qn. The antenna 302 carries out
comuni cations with a transmtting and receiving

devi ce314neénid BIR gaherdds (&ef elcomh@nb8tidis Wiith a
is to be described later, in a high-frequency band
Brahdvittiag alctmamwﬁ:aglmmem aff AAErkBpse 31 Qrefer
the ASK nodul ation schene. Since the antenna 302 is
h&ighi ¢h vidaly testo e describedtbateer .c dnmariigat-iforeguency
ncﬁsh'gh frequenc t he antenna 302 can be forned
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descri bed above, by providing the antenna 302 in the
headWhghta X@® let Bezanifertha 36fLewam d2 dsr bowed dxteslepart
front portion of the notorcycle 12, and concurrently
Offntbﬂec%kplp%ﬁOzﬁomﬁwohetw%farqmde@vérflmmd@ tehgost 309

( e% _¥ b %}runs forward, it is 033|ble to obtain,

ZF &V T BBrE - t3aABn S VITLBAGY r e RISt PBRT 309 may be provided
to the stay 128 or the case 156. This makes it possible to prevent
the wiring from being unwound later.

As described above, by providing the antenna 302 in the
headlight 108_, the antenna 302 can be arranged in the front
portion of the motorcycle 12, and concurrently in the upper
portion thereof. Moreover, since the motorcycle 12 runs forward,
it is possible to obtain a favorable transmission and reception
sensitivity with the transmission and reception device 314
(refer to Fig.. 7) which is to be positioned forward and upward
of the motorcycle 12. This is because only the resin-made case
- 156 and the lens 154 exist between the antenna 302 and the
transmission and reception device 314, hardly attenuating the
radio waves.

The antenna 302 is arranged rearward of the reflector 152

in the case 156. Since heat from the bulb 150 is blocked by the




sensitivity with the transm ssion and reception device
314 (refer to Fig. 7) which is to be positioned
forward and upward of the notorcycle 12. This is
because only the resin-made .case 156 and the |ens 154
exi st between the antenna 3 and the transm ssion
and reception device 314, hardly attenuating the
radi o waves. The antenna 302 is arranged rearward of
the reerctor 152 in the case 156. Since heat from
14 reflector, it is
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the cabl e 302a connected to the antenna 302 is drawn
fimdno thheod e .coMh 2@ dirtdont, Nei6E6S &Ehel 2EGb18B Y dodRected
IS exposed to the outside. Accordingly, the
Leitbayaniinnnac BAR abt driagni tnbd thieefrnonbraopdl @ APom Sheotase
deteriorated. The antenna 302 does not protrude to the
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d@e@gggrgfe&he Ilke Accordlngly the aerodynam c
characteristic of the notorcycle 12 is not

det erheraitetnaddolz doe@ nbheHHYdue! touUdd bitsiad WG oniy
of the appearance is enhanced. Since the antenna 302

insthe raasgedf upyiargl iaktahdeludd stafidard édeimase: 1DGt also
there is less barriers to the communications.
1pdder eRIRYPY Peting instiddiessaaphhdnabegpiboent by the rider,

segsi&ivitx 'S further enhanced.
a ealer r the like. Accordingly, the aerodynamic

characteristic of the motorcycle 12 is not deteriorated, and also
the product quality in texms of the appearance is enhanced.

Since the antenna 302 is arranged upward of the bulb 150
in the case 156, there is less barriers to the communit:ations.
Accordingly, the transmission and reception sensitivity is
further enhanced.

The antenna 302 is attached to the inner surface of the case
156, and is spaced from the bulb 150 and the reflector 152. For
this reason, heat from the bulb 150 or the reflector 152 is not
transmitted directly to the antenna 302. In addition, the
antenna 150 can be arranged by effectively utilizing a space 160
between the reflector 152 and the case 156. As a result, the
present invention can be favorably applied to the motorcycle 12
with many spatial constraints.

Next, descriptioris ‘will be given of the ETC system 304




The antenna 302 is attached to the inner surface of
the case 156, and is spaced fromthe bulb 150 and the
refl ector 152. For this reason, heat fromthe bulb
150 or the reflector 152 is;pot transmtted directly
to the antenna 302. In additron, the antenna 150 can
be arranged by effectively utilizing a space 160

bet ween the refl ector 152 and the case 156. As a
result, the present invention can be favorably

. li h | e, ith i al
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reference to Fig. own I n the antenna
s¥eZemornall tigRTHeRe vith st ohmitidadehheraddildd tie for

comruni cations device 10 for notorcycle. The

nogpmopctat | Ghe demngwidd) ifoms detdeeidl Eohasotordyitile has a
| ate-1i ke shape. A slot 308 and an eject swtch 310

tgf'-e Pk bide £5aBRe Fastolied 0k mnd aseeloat fwitish 310 are

co nicati ons device 10 for notorcycle. A card 306
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chip inside. Information on the user, a bank account
thercatrides payaehhg Wednol kst ddent b kel Sommanciadad caBlievice
stored in the 1C chip, and is read out by the
1¢ ohgrumicdmrianed.edevi ce 10 for notorcycle. Wen a
vehi cl e passes through a toll station of a toll road,

t he rCCSyéh éRf 3tRChidhan 28 Fhiecimuiieat E8farmaticr on
tl%ei %%\%&:r:,i%l t?annlggl%c%%%%p% clnror%h(geg_alqgn?e:?tl%fogoyf eorE-Iégegf}J?e is
encoded and stored in the IC chip, and is read out by the
communications device 10 for motorcycle.

When a vehicle passes through a toll station of a toll road,
the ETC system 304 automatically communicates with the
transmission and reception device 314 of the ETC gate 312 which
is provided to. the toll station. The ETC system 304 reads out
the information recorded in the card 306, and then notifies the
transmission and reception device 314 of the information on the
section where the motorcycle 12 has run in the toll road, and
the information on the type of the vehicle, the credit card
company and the like. With this information, the transmission
and reception device 314 determines the toll fee of the vehicle,
and performs predetermined processing to regquest the

predetermined credit card company for the toll fee. By using

the ETC system 304 as described above, the motorcycle 12 does




Is provided to the toll station. The ETC system 304
reads out the information recorded in the card 306,
and then notifies the transm ssion and reception
devi ce 314 of the infornatlﬁ- on the section where
the motorcycle 12 has runimthe toll road, and the
information on the type of the vehicle, the credit
card conpany and the like. Wth this information, the
transm ssion and reception device 314 determ nes the
toll fee of the vehicle, and perforns predeterm ned
fb%&%%@ﬂi?gﬂ*f?i’ FE&@@s‘EO%étaH%ewPﬁ]%@r@ﬁéaps Qoggrence
rg¥y¥% for Ehe %oll fee. By using the ETC system 304
cribed above ™ t he notorcycle 12 does - 16 not
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occurrence of traffic congestl on. he co n| catl ons
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provi ded, for exanple, in the storage box 70 (refer
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In addition, as described above, the antenna 302 and

Asheeggbleed@hever etl%-ﬁ sgtenpt BWPpesddithe aabd.coff 3 dae also
other t.he conponents of the ETC system
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. resistance performance, such as the resistance to
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nmounting of the ETC system 302 does not cause any
eshanaingr ervicemmnidie xeerisdypnari pecliaragtes | s¢ich ang the
the product quality in terns of the appearance are
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gccggghgaq_n Eh&gr]ﬁ?’c@ system 302 does not cause any extra
protrusion, the aerodynamic characteristic and the product
gquality in terms of the appearance are not deteriocrated.

An attachment structure 300 according tc the present
embodiment includes the headlight 108 and the antenna 302.

The antenna 302 of the ETC system 304 configured as described
above, and the attachment structure of the antenna 302 are
operated as described below.

Firstly, the rider raises the ridex's seat 31 to expose the
storage box 70 before riding the motorcycle 12. The rider then
inserts the card 306 into the slot 308 of the communications
device 10 for motorcycle, which is provided inside the storage
box 70. The communications device 10 for motorcycle reads out
information on the user, the bank account and the like to be used

for the payment of the toll fee from the card 306 inserted therein.




enbodi nent i ncludes the headlight 108 and the antenna
302. The antenna 302 of the ETC system 304 confi gured
as descri bed above, and the attachnent structure of
the antenna 302 are operated as described bel ow
Firstly, the rider raises the rider's seat 31 to
expose the storage box 70 before riding the
notorcycle 12. The rider then inserts the card 306
into the slot 308 of the comuni cations device 10 for
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closes the rider's seat 31, and straddles the rider's
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antenna 302 is not exposed to the outside, traveling
tliendrot@seychotlYirectly hit on the antenna 302 during

the driving of the notorcycle 12. Wen the notorcycle
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of the vehicle, the credit card conpany and the I|ike.
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gevice Sliﬁgprforns the processing to request the
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-the vehicle, the credit card company and the like. With the
-information, the transmission and reception device 314 performs
the processing to request the predetermined credit card company
for the payment of the toll fee.

At this time, since the antenna 302 is provided to the front
portion of the motorcycle 12, and is also arranged with the posts
164 in the direction in which the radio directivity of the antenna
302 is enhanced, secure communications are performed with a high
transmission and reception sensitivity between the antenna 302
and the transmission and reception device 314.

When the rider arrives at the destination and terminates
the driving of the motorcycle 12, the rider stops the engine of
the motorcycle 12. The rider raises the rider’'s seat 31, and
presses the eject switch 310 of the communications device 10 for

motorcycle so as to take out the card 306. The operation of the




for the paynment of the toll fee. At this tinme, since
the antenna 302 is provided to the front portion of
the notorcycle 12, and is also arranged with the posts
164 in the direction in whi the radio directivity of
the antenna 302 is enhanced, secure conmmuni cati ons
are perforned with a high transm ssion and reception
sensitivity between the antenna 302 and the

transm ssion and reception device 314. Wen the rider
arrives at the destination and term nates,  the drivin
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i rggied 308 the desiord bewrzwmve, For thieiat raghoentan air
structure 300 according to the present enbodi nent,
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station. As a result, a favorable transm ssion and
tpddemttiaddosensiis viat yesa the ambfaverabld ntadushission and
the antenna 302 is fixed in a manner that the

THEEPEION P IhivddE GARoPet pletaiethna 302 are defi ned

by tPe eﬁ):ﬁistlon the antenna 302 is fixed in a manner that the
position and direction of the antenna 302 are defined by the posts
164. This makes it easy to install the antenna 302 while
adjusting the direction, in which the radio directivity of the
antenna 302 is high, within an angle 6 (refer to Fig. 5) of a
range in which the transmission and reception device 314 is
supposed to exist. For this reason, even the rider‘who does not
have a special knowledge, meter or tool can easily install the
antenna 302 in a position and direction in which a high
sensitivity can be obtained. Accordingly it is possible to
expand the range of mechanic shops and workers.
The antenna 302 is invisible from the rider, and does not
obstruct the front field of view. The antenna 302 also allows
the rider not to be unnecessarily conscious of the existence of

the antenna 302.




164. This nmakes it easy to install the antenna 302
while adjusting the direction, in which the radio
directivity of the antenna 302 is high, within an
angle O (refer to Fig. 5) of .a range in which the
transmni ssi on and reception dévice 314 is supposed to
exist. For this reason, even the rider who does not
have a special know edge, neter or tool can easily
install the antenna 302 in a position and direction
in which a high_ _sensitivity can be obtai ned.
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reception sensitivity by providing the antenna 302 to
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ETC, but may be one for GPS (Global Positioning System), for
example.

Subsequently, descriptions will be given of modified
embodiments of the attachment structure of the antenna 302 with
reference to Fig. 8 to Fig. 15. Incidentally, the same portions
as those in the motorcycle 12 and in the attachment structure
300 will be denoted with the same reference numerals, and
descriptions thereof will be omitted, in the following
descriptions. These modified embodiments also provide the same
effects as those of the attachment structure 300.

An attachment structure 400 according to this modified
embodiment is installed in a motorcycle l2a as shown in Fig. 8.
The motorcycle 12a is an off-road type, and is not provided with
- the front cowl 76 as in the case of the motorcycle 12, so that

~ the entirety of the headlight 200 is exposed. The headlight 200




exanpl e. Subsequently, descriptions will be given of
nodi fi ed enbodi nents of the attachnment structure of
the antenna 302 with reference to Fig. 8 to Fig. 15.
Incidentally, the sane port|§ as those in the
notorcycle 12 and in the at *4chment structure 300
w Il be denoted with the sane reference nunerals, and
descriptions thereof will be omtted, in the follow ng
descriptions. These nodi fied enbodi nents al so provi de
the sane effects as_those of the attachnment structure
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front and @ portion of the nmotorcycle 12a.
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26. As shown'in Fig. 9, the headlight 200 has a case
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reflector 152 and the lens 154 are held at the front
Tantheattiashmentt hereaser 00, khet Aetenna@diens supported

structure 400, the antenna 302 is supported
with the two posts 164 extending frontward from the rear face

of the inner side of the case 202.

In the attachment structure 400 as above, since the
headlight 200 is exposed, there is much less barriers against
radic waves. Accordingly, a favorable transmission and
reception sensitivity can be obtained.

As shown in Fig .10, an attachment structure 410 according
to a second modified embodiment is configured with the headlight
200 as a base. The two posts 164 for supporting the antenna 302
-extends rearward from the upper rear face of the reflector 152.
In the attachment structure 410 as above, depending on the
direction of the cable 302a with respect to the main body of the
antenna 302, the cable 302a can be easily drawn out to the outside
of the case 202,

As shown in Fig. 11, an attachment structure 420 according

to & third modified embodiment is configured with a headlight




with the two posts 164 extending frontward fromthe
rear face of the inner side of the case 202. In the
attachnent structure 400 as above, since the

headl i ght 200 is exposed, there is nuch less barriers
agai nst radi o waves. Accordingly, a favorable

transm ssion and reception sensitivity can be

obtai ned. As shown in Fig .10, an attachnent structure
410 according to a second nodified enbodi nent is
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In the attachnent structure 420, two ribs 412
igberdsponti A2 front hbe pisirs: $58ear @her autdeda HEchsofixed
the two ribs 412 is provided rearward of the
tpefheaibe 452 wighathe| s¢ppyssdppacan@ izainofontrct wath the
of the case 212, and the screw 166 can be

side .S
C?il‘\fje%%e'ﬂquaﬁeo 2RE8 FPpPR13teRLAASSe front side. The

ant %%h%gg ir? Ffiig)feflz, an attachment structure 430 according
to a fourth modified embodiment is configured with the headlight
210 as a base. The attachment structure 430 includes a first
seating 214 and a second seating 216. The first seating 214
protrudes slightly rearward from the upper portion of the
reflector 152 while the second seating 216 protrudes slightly
frontward from the upper portion of the inner face of the case
212. The first and second seating 214 and 216 are provided at
substantially the same height, and support the two end portions
of the antenna 302, respectively. The antenna 302 is fixed with
an adhesive agent or posts extending from both sides.
Accordingly, in the attachment structure 430, since the antenna
302 is provided in a manner of lying from the case 212 to the
reflector 152, the antenna 302 is stabilized.

As shown in Fig. 13, an attachment structure 440 according




to the ribs 412 wth the screws 166, and is in contact
wWth the ceiling surface 212a to be stabilized. As
shown in Fig. 12, an attachnment structure 430
according to a fourth nodifjed enbodiment is
configured with the headlight” 210 as a base. The
attachnment structure 430 includes a first seating 214
and a second seating 216. The first seating 214
protrudes slightly rearward fromthe upper portion of

| ector_.152 while the second seatlng 216

r
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&5’:@9&5%&5495‘ %rc]:gordlng to a fifth modified embodiment is
provided to the rear-view mirror 80. This attachment structure
450 is applied to, for example, the above-described motorcycle
12.

The rear-view mirror 80 is provided integrally with the
front cowl 76 {(refer to Fig. 1), and is configured with a
resin-made cover 350 as a base. The rear-viewmirror 80 includes
a core 352, amirror 354, a foldable mechanism 356 and the antenna
302 inside the cover 350. The mirror 354 can tilt about the core
352 as the center in an arbitrary direction. The antenna 302
is provided to the upper portion of a space between the core 352
‘and the mirror 354. Two posts 358 protruding in a subétantially
horizontal direction are provided to the upper portion on the
inner surface of the cover 350, and the antenna 302 is fixed to

these posts 358 with screws 360.




reception device 314. As a result, it is possible to
obtain a nuch favorable transm ssion and reception
sensitivity. Next, as shown in Fig. 14 and Fig. 15, an
attachnment structure 450 acgording to a fifth

nodi fied enbodiment is provided to the rear-view

mrror 80. This attachnent structure 450 is applied

to, for exanple, the above-described notorcycle 12.

The rear-view mrror 80 is provided integrally with

the ,f (refer ¢ 1 and i
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to the present inventionis not limted to the
above-descri bed enbodinents. It is a matter of course
that various configurations may be incorporated
therein without departing fromthe spirit of the
present invention. 24 - Wat%is clained is: 1. An
antenna (302) attachnent structure for notorcycle
(12), conprising: an antenna (302) for perform ng
wirel ess transm ssion and reception of particular

i nformati on between a notorcycle (12) and the
What steeclaimeda iseadl i ght (108, 200, 210) arranged in
the front portion of the notorcycle (12), wherein the
antenna (302) is provided to the headlight (108, 200,

210) Th nte 30 ttachnment strucrure for
ot 0 o S eDr° R} ot mpn R e PR EYE Sndcyene

(EONPrécididisidg.ef | ector (152); and a case (156, 212)
of the headlight (108, 200, 210), wherein the antenna

(3029n iantabhangsek ) €af ik imihlbewir&fd AL k@bnthbdg i and
the case (156, 212) of the headlight (108, 200, 210).
rgceftiemeifepant {GGYr dnffachathon Jtainctenr @ hotorcycle (12)

notorcycle (12) according to claim?2 further
aRGigts SHt§ideri A€ source (150), wherein the antenna

(302) .is_arrang up d of the light . sourc 150) i.n
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wherein the antenna {302) is provided to the headlight (108,

200, 210).

2. The antenna (302} attachment structure for motorcycle
(12) according to claim 1 further comprising:

a reflector (152); and

a case (156, 212) of the headlight (108, 200, 210},

wherein the antenna (302) is arranged rearward of the
reflector (152) in the case (156, 212) of the headlight (108,

200, 210).

3. The antenna (302) attachment structure for motorcycle
(12) according to claim 2 further comprising a 1ight source {150),
wherein the antenna (302) is arranged upward of the light

source (150) in the case (156, 212).

4. The antenna (302) attachment structure for motorcycle

(12) according to any one of claims 2 and 3, wherein the antenna




(12) according to any one of clains 2 and 3, wherein
the antenna 25 (302) is attached to the inner surface
of the case (156, 212), and is spaced fromthe |ight
source (150) and the reflector_(152). 5. The antenna
(320) attachnent structure for notorcycle (12)
accordi ng to anyone of the proceedi ng clains, wherein
the antenna (302) is arranged on the outer side of a
case (156, 212) of the headlight (108, 200, 210).

(302) is attached to the inner surface of the case (156, 212)

r

and is spaced from the 1ight source (150} and the reflector (152).

5. The antenna (320) attachment structure for motorcycle
(12) according to anyone of the proceeding - claims, wherein the
antenna (302) is arranged on the outer side of a case (156, 212)

of the headlight (108, 200, 210).




