-1 MOTORCYCLE COMMUNICATION DEVICE AND MOUNTING
STRUCTURE THEREOF BACKGROUND OF THE INVENTION Field of
the Invention: The present invention relates to a motorcycle
communication device which performs transmission and reception of
specific information between a motorcycle and the outside by radio and
includes an insertion slot into which a card storing predetermined
information is inserted, a mounting structure thereof, and an antenna
mounting structure preferred for the mentioned communication device.

Description of the Reaiad sk A Bl fEesiEanis Tolk Calgction System)

has been developed and put into practical use in recent years with a
view to relieving colgesiovEsItdaetrRuitdTpRYMEAEREHO. gates on toll
roads such as an expressway. In an ETC, payment of a road toll is
performed as necessary information is communicated by radio between a

vehicular communicaéﬁ%%ggxﬁﬁﬂn%nfgén Ef%?gﬂ% Sﬁ}d a system of a

dedicated lane at a to euseo Iminates the need for

Fag1altemobile tq stapnatiaipll gate, thereby making it possible to reduce
congestion. In an ETC, a card recording information for identifying the

user hbapkaseaint inmepdriand thellikesis insertedninto acsehicular

communication device in advance. Since o
communication device which performs transmission and

reception of specific information between a motorcycle and
the outside by radio and includes an insertion slot into
which a card storing predetermined information is inserted,
a mounting structure thereof, and an antenna mounting

structure preferred for the mentioned communication device.

Description of the Related Art:

An ETC (Electronic Toll Collection System) has been
developed and put into practical use in recent years with a
view to relieving congestion associated with payment at toll
gates on toll roads such as an expressway. In an ETC,
payment of a road toll is performed as necessary information
is communicated by radio between a vehicular communication
device mounted in a vehicle and a system of a dedicated lane
at a toll gate. The use of an ETC eliminates the need for
an automobile to stop at a toll gate, thereby making it
possible to reduce congestion.

In an ETC, a card recording information for identifying
the user or bank account number and the like is inserted

into a vehicular communication device in advance. Since



- 2 this card is frequently inserted and extracted, it is desirable to provide
the vehicular communication device at a convenient location. Further, the
ETC system also includes an antenna that performs radio communication
with a transmitter/receiver device at a tgll gate. It is desirable that the
antenna be arranged as far front in the vehicle as possible in order to
maintain good transmission and reception sensitivity of radio waves.
Incidentally, like automobiles, motorcycles also have to go through the
same inconvenience associated with payment at toll gates. Development

wntresearthifor AndhhEmenignatk érvatusyriesaebusyndepvay In
the case of motorcycles as well, it is also important to arrange the
i uPReifibAcddice deatemieniemdonativicby itekinddidce at a

&gﬁ(;eglfic&gq "lsc?éti%ri 'aIrlld extraction into consideration. However, the
mounting of the Vehicular communication device in a motorcycle is

subjeatie there, cenraints thandpanauemapils. fyuther inthe case of, .

an automobile, the vehicular communication device can be arranged at

PaRfEmtor adthin tergabin desited byarh cgcupaniswheneas ipdbe case
of 3 motorcycle, the vehicular communication device must be arranged by

IRXHE eﬁsiré’nrhgﬂlt]al ?Qéi%tanc]é? sE'j‘é.h e idieptsoffropetpedysttpod be
am&é(daggtrfeajuk%x.lg%)tc%nnsldcq{gtlgr%hicle as possible in order to

maintain good transmission and reception sensitivity of
radio waves.

Incidentally, like automobiles, motorcycles also have
to go through the same inconvenience associated with payment
at toll gates. Development and research for an ETC designed
for motorcycles are thus undervway. In the case of
motorcycles as well, it is also important to arrange the
vehicular communication device at a convenient location by
taking the ease of card insertion and extraction into
consideration. However, the mounting of the vehicular
communication device in a motorcycle is subject to more
constraints than in an automobile. Further, in the case of
an automobile, the vehicular communiéation device can be
arranged at any location within the cabin desired by an
occupant, whereas in the case of a motorcycle, the vehicular
communication device must be arranged by taking
environmental resistance, such as waterproof property, dust-
proof property, and the like, into consideration.
Additionally, while it is desirable also in the case of a

motorcycle to arrange the antenna preferably used for said



Additionally, while it is desirable also in the case of a motorcycle to
arrange the antenna preferably used for said - 3 communication device at
the front portion, the mounting of the antenna in a motorcycle is also
subject to more constraints than in an_ gutomobile as described above. In
this regard, Patent Document 1 proposes a structure in which a vehicular
communication device is built in a meter case by taking environmental
resistance and ease of handling into consideration. Patent Document 1
further proposes a structure in which the antenna is arranged along the

cHRRghWiask A hesneier casedy Eiigenvitopmantal tesigtance inte ¢
consideration. Meanwhile, in the case of a motorcycle, a wind screen |

tbéeaprevidad im the fionbsuwiaceeiniardel f»peyBhle SNRIBY MERG from
directly hitting an occupant and to reduce air resistance. A vortex

CeBRtRIE PR the upPerBREMERHibA ct3hdfieridredn alhich can
causg Winqlggise or an, in%rggsle1 in B%nrgn resistance. In this regard,

Patent DSCUment 2 BroHosea A Brud0ra i Which T QR YERTe BasSddgie ture
1€OFHRERICAlRGWBINE PacknaiiaceSids Pl das wind seregn is provided

to guide a proper amount of air, thereby suppressing generation of a
me/betexcRaterivPocakierg ledapanesehaiitopersRateah Rublicatiea . of

10-278865
handling into consideration. Patent Document 1 further
broposes a structure in which the antenna is arranged along
the upper surface of the meter case by taking environmental
resistance into consideration.

Meanwhile, in the case of a motorcycle, a wind screen
is often provided in the front surface in order to prevent
running wind from directly hitting an occupant and to reduce
air resistance. A vortex sometimes forms at the upper end
portion of the wind screen, which can cause wind noise or an
increase in running resistance.

In this regard, Patent Document 2 proposes a structure
in which an air guide passage communicating with the back
surface side of the wind screen is provided to guide a
proper amount of air, thereby suppressing generation of a
vortex.

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

Patent Document 2: Japanese Laid-open Patent
Publication No. 2002-284066

When a vehicular communication device of the ETC is

provided inside the cabin as in the case of an automobile,



Patent Document 2: Japanese Laid-open Patent Publication No.

2002-284066 When a vehicular communication device of the ETC is

provided inside the cabin as in the case of an automobile, - 4 the

vehicular con nunication de,ice is Hufminated by an interior light, thereby

facilitating insertion and withdrawal of a. card even in a dark place during

nighttime or the like. However, since no component equivalent to such an

_nter~or light is present in the case of a motor cycle, when inserting or

withdrawing a. card rlro or =rorc. vehicular :ommcni-ation device of the
themotsreyclelina dakplaces, ahé hisertion 6 O _dratval mussibeadecfornied  an

| light or by rel lely. on dim 1-gnu. SUf,11 1RY Or THE
T JORMEMGRaRS of G o SBht A omiE P bR e rava

of eigshtheahovesmentioned problems; rpents of the, pregent sinvention; e |
provide a motorcycle communication dev::i.ce” which allows easy card

Howiasertion ahdwithdrawabegeména dagk ilvatemand providesisuperiointerior
environme-tal. resiistance, and a mounting n_ re. hereof. MoreoTier in the

LiogonfigaratiorcdéscribBd i Pafehte - 'Dotuert s ¥he antéfalis 1RSeT TNy
or Ri9yided along the Lépﬁ)reé syrface of “%%o”gnet%r ‘%?‘%%E'Sﬁvae%’ er fienication
meter case Is small, the “antenna cannot be placed, or IS prm.videc so as
deWt@d¥0gCl the motorcycle in a dark place, the insertion or
withdrawal must be performed near a road light or by relying

solely on dim light.

SUMMARY OF THE INVENTION

Embodiments of the present invention have been made in
view of the above-mentioned problems. Embodiments of the
present invention provide a motorcycle communication device
which allows easy card insertion and withdrawal even in a
dark place and provides superior environmental resistance,
and a mounting structure thereof.

Moreover, in the configuration described 1n Patent
Document 1, the antenna 1s provided along the upper surface
of the meter case. However, if the meter case is small, the
antenna cannot be placed, or is provided so as to project

from the upper surface.

4

[t is desirable to provide the antenna as far front in

b

the vehicle as possible. On the other hand, it is desirable
that the front portion of the vehicle be formed as smooth as
possible in order to reduce running resistance. If the

antenna 1s simply provided at the front of the vehicle



from the upper surface. It -.s desirable to pro ide .he antenna as far front

in the vehicle as possible. On the other nand, it is desirable than the front

portion of the vehicle be formed as smooth as possible in order to reduce

running resistance. If the antennas simply provided at the front. of the

:eh.cle -0 witfout ca r ef'ul cons-deratic this results in an increase in air

resistance. Further, since a lam e LJ7_r10 tressure is exerted on the front

portion of the vehicle in particti_-ar, the moun-',.ng of the antenna must

he sufficiently strong. thermore, since the front portion of the vehicles
withging aaieit Jcansipermdeermining régardetisasip paesifistiecase in

. apPear,a%ce it is desirable that the front portion be free f,rg added :

att objeec%. @r@c%e, embodiments of the" Slgese%t "iHvention hiave béen made
exeltugw of theabove-mentigned prablems ag well,cymbodimenls of the., 14y,

present invention provide an antenna mounting structure for a motorcycle
thewhichusutprgsses ancnecreasecima.r resistancecansicafiaidergobd strong.

tran.sm-ssicn and reception sensitivity. A mounting structure ofa '
FUriiereyER: corfiffifftation® device Hecording 10 8mbodimeRts ofteicle  1s
ar%a%rclit -r_aver..uu.iorn -is used forﬁemggrm'-qctransrgfs%ioniand rgg% tion

or specific Tnfofmation Betwéena %%orc%l% and’the outside by ra -fgl,lmng

aesthetic appearance, 1t i1s desirable that the front portion

reg

be free from added objects.

Hence, embodiments of the present invention have been
made in view of the above-mentioned problems as well.
Embodiments of the present invention provide an antenna
mounting structure for a motorcycle which suppresses an
increase in air resistance and can provide good
transmission and reception sensitivity.

A mounting structure of a motorcycle communication
device according to embodiments of the present invention 1s
used for performing transmission and reception of specific
information between a motorcycle and the outside by radio,

and has the following features.



and has the follow'-no features. - 6 According to a first aspect, there is
provided a mounting .structure of a motorcycle communication device

which performs Transmission and reception of specific information

between a motorcycle and the outside by radio, and includes an-nsertion

slot which a card. storing predetermined -"for_mation _-s inserted,
comprising: a storage box provided under a seat o- a mctor_ c,"cle, said
storage box including a storage space, said sear. serves as an openiable

and closable 1-_d that covers the. storage space; and a light Lrat is

provided inside the storage box and operable to tarn on when; the seat
opened, wherein the motor vc' communlcatgm d \{} eis prowded |ns|d§ed N

theA§3[8Pa]§ Ho% at 8 ps'; figd Below tHeS Gtsuch thatthe'insektion ¢
moﬁ%%%ﬂgxgﬁyﬁ%@%ggh%g"%j@%9%@8?@@@m@@ﬁﬂﬁh%%@@%%@m@év1ce
communication device, the insertion slot, and the light are oro'v% _i-ded
wh Daroneefrer definer rightlateral wvall surface ©f the: storagediox.Accardiag i fic
to this configurat'.on, the motorcycle ccmmunicat io~_ device Is ill =inated
m%@ltﬁ@ﬁgﬂt@ﬂnatkt@m@e@ﬁwh@n the ie ICuec eq, théfé%y alofingeasyicdrd LY

Qgsertlon and Wlthlﬁicr Egl\/al even in a dark Elace d I|no n httlm or the I|ke g
ra ﬁherafh% Moo k} & co%rrlnuln%“é?on d%wce is prow in'ide-the cat
st Storage box, thereby 8,m18MRY  information inserted,

comprising: a storage box provided under a seat of a
motor cycle, said storage box including a storage
space, said seat serves as an openable and closable lid
that <c¢overs the storage space; and a light that 1is
provided inside the storage box and operable to turn on
when the seat 1s opened, wherein the motorcycle
communication device is provided inside the storage box
at a position below the light such that the insertion
slot 1s oriented upwards in the direction of the light,
wherein the motorcycle communication device, the
insertion slot, and the light are provided on one of a
left or right lateral wall surface of the storage box.

According to  this configuration, the motorcycle
communication device is illuminated by the light that turns
on when the 1id i1s opened, thereby allowing easy card
insertion and withdrawal even 1n a dark place during
nighttime or the like. Further, the motorcycle communication
device 1s provided inside the storage box, thereby achleving
superior environmental resistance.

When the insertion slot and the light are provided in



superior environmental resistance. When the insertion sic- and the light
are provided in -6a- tr:e same wail surface, the insertion slot can be
readily lluninated by the light. Whétfthe insertion slot is provided so as to
be oriented jn the direction: of the light, the inserti lot car_be =adily ..
ROl by 8 THE &oiragd box Wy he pIovidat indes Tie Loat e 17
111568t may alsoserve-as thedid-and the insertion slot may be crov7ided so
as to be oriented upward. In this case, since the sea-- covers the top of
theléteragesox, wepotiiapenidgthel seat; tve drsertion sleetof the oriented
motorcycle communication device is or ented_ toward top open,-ing,

in théreby FAGRALAG catd inme ior -8R withdtawal $Re mctBreydet can be

munication device may,be proyi on a s.- rfac inside the storage
rea@%@% .665%%%8‘25%1: v@ﬁerte%gdéols%ﬁ%is provided. According-y, when

thernes-o-pyslessbeingpanked ina slightly tited pasitionbythe sideat, the
stand, the surface on the opposite side is at ~_he most visible location

seafromaan eccapants suthesinsértion Islot,cante réadily cheekéd visualloin may
an emb oa-Iment, _ i, mounting structure of the above motorcycle

De ESmmification device may firthet comprisB'8h" Openabléand didsible S*1°¢
£ne CRIEILNALCOVELS ting insgrtiqn;slat, and Astection;means fordetgeling 5 tne
opening of the cover.

seat, the insertion slot of the motorcycle communication
device 1s oriented toward the Top opening, thereby
facilitating card insertion and withdrawal.

The motorcycle communication device may be provided on
a surface inside the storage box opposite to a side where a

side stand i1s provided. Accordingly, when the motorcycle is

being parked in a slightly tilted position



In an embodiment, the light is provided to this cover and the light is
operable to turn on when the opening of the lid is detected by the
detection means. According to the above embodiment, *_e motorcycle
communication device is illuminated By-the light that --urns on when the
lid is opened, thereby a_-lowi® g easy card insertion and witho_awal
even in a dark place. Further, since the insertion slot is normally covered
by the lid, it _s possible to prevent intrusion of water droplets o dust from
the insertion slot, therebéyd?chievin superior environmental res_s:ance.

DY \WHEh the fightSEr6viddd ® tREEEFEE tHe stidefur@BPmaitbos: &idel s at

nLan be.ma Gofroact, an ’thg ij:cinit of the insertion slot can be proadl :
ﬁu-uriﬁ%te .gln an embodiment, herrgr(}:)/rfgv:Cl)_cof:e‘épaa rrhbtor%oc?gqh%vﬁwrése Lon
Yy

s10W0URtRY $fEUCHA. JGOMPrisg:’ drgnt,cawldhat govers a-. least a front
side of a center port--on of a handlebar in the motorcycle; a wind screen

provideceabovethe frort cowllam  aipguidepassageishat4ds ofenctothebove
front cowl and provided between -he front cowl and the handlebar, the air

O hgideY f)%@saﬁ@%HﬂﬁﬁﬁEé@ﬁl_néiﬁ‘ﬂa%ﬁ stifaée didé E_)]fle@ wiﬁ@“@_é‘rfbéﬁ; an
opéﬂg@%argﬁgnacm%ﬂfg%wg 5@5%%‘9”@5‘9635:6069‘»%%” %ggggigon slot

information between the motorcyc e and he outside. The antenna -
anfrodded t-ieairguide: passageAecordingliodhe above ermed Lmest,

most of the running

In an embodiment, the light is provided to this cover
and the light i1s operable to turn on when the opening of the
lid is detected by the detection means.

ccording to the above embodiment, the motorcycle
communication device is illuminated by the light that turns
on when the 1id 1s opened, thereby allowing easy card
insertion and withdrawal even in a dark place. Further,
since the insertion slot is normally covered by the 1lid, it
is possible to prevent intrusion of water droplets or dust
from the insertion slot, thereby achieving superior
environmental resistance.

When the light is provided to the cover, the structure
on the main body side can be made compact, and the vicinity

of the insertion slot can be broadly illuminated.



wind flows from the front cowl coward t_hefr_ont surface of the wind
screen, and _here is little increase in air resistance. Further, since only a
proper amount of wind flows In the air guide passage, no excessive wind
pressure is exerted on the antenna.d~url er, the antenna is provided at
the most front and fairly upper position of the mono :vcle, and no blocking

obéét ispresBheiR Beieen tiecdittera BNG the Ttamsrigepreeeies having
device at actoll ate or the like, .good transmission and @ge E‘Oh .
STrU df ‘?ﬁe gl?vers a

mous.ngﬁnlsrijt(f\;/ity are e%ﬁy achiBved Atdcess g)? 8& pl%?/
1ed3uide passage, and theantenna may bhe arranged n the recess This 1 tpe

facilitates mounting of the antenna, without narrowing -9- the a-r guide
moteassageéeA caverifaricoveringrtheoantentadmaybe provded fo-the: reeess,; an
. This makes it eas-er for air to flow through! the air gu-de passage. In the
a1 Gralintitey StARtarecofd mbtorey et uRlEauisiv deviceaccdrdingtevided

embgdlm%gts %f thg@resenyal-nverét on, th,e, mot C)éde communicat-on

i x
s 7 na ia Cne r o
pet evice is . ~iur rialecz tcfyof’he Iigaﬁjt that %rng1 B wher the midtTs o?)]ehea?uld

padBereby @bmewing-easy, carghinsertion-and wiihdrawal everyin afarkye  ing

place during nighttime or the like. Fur't’her, the motorcycle communication
scraevice isgravided insidecthenstoragesbox, therebyras ¢ levingsrsupetion and
reéggggggmg%wéggg%%fg'information between the motorcycle and
the outside. The antenna 1s provided in the air guide
passage.

According to the above embodiment, most of the running
wind flows from the front cowl toward the front surface of
the wind screen, and there is little increase 1n air
resistance. Further, since only a proper amount of wind flows
in the air guide passagé, no excessive wind pressure is
exerted on the antenna. Further, the antenna is provided at
the most front and fairly upper position of the motorcycle,
and no blocking object is present in between the antenna and
the transmitter-receiver device at a toll gate or the like,
good transmission and reception sensitivity are thereby
achieved.

A recess may be provided in the air guide passage, and

the antenna may be arranged in the recess. This facilitates

mounting of the antenna, without narrowing



In the antenna mounting structure for a motorcycle according to
embodiments of the .or,sent =nvention, most of the running wind flows
from the front cowl. toward the front surface of the wind screen, and there
is little increase in ait --es-stance -Fgrther, since c¢_-) a proper amount ol
wind flows in the air guide passage, no excessi v'e wind cressure is
exerted on the antenna. Fur--he_, the antenna is provi.ded at the most
front - 10 and fairly upper position of the motorcycle, and no blocking
object is present in between the antenna and the transmitter-receiver
thadevice gtiadell gatesggpod transmission and reception sensitivity are
thereby received. BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 is
a sftleGAE R of BHAotereiRid REcordigri @ Titst émbodifhent. Fig fsq the

e BEISDEGlve view gf the motolcycle a5 shownn igure 1, Elgure 3isa ., .
perspective view of the motorcycle ‘as "shown in figure 1 'with a'storag

a1 Po¥.€xpesed-py-opening a riding seat. Figure 4 is a schematic view
showing an ETC system and an ETC gate. Figure 5 is a perspective view
shawing tke mounting cstructuretofreemotoreycleccamnymicationraevicecation
according to a first embodiment.
device according to embodiments of the present invention, the
motorcycle communication device 1s illuminated by the light
that turns on when the lid 1s opened, thereby allowing easy
card insertion and withdrawal even in a dark place during
nighttime or the like. Further, the motorcycle communication
device 1is provided inside the storage box, thereby achieving
superior environmental resistance.

In the antenna mounting structure for a motorcycle
according to embodiments of the present invention, most of
the running wind flows from the front cowl toward the front
surface of the wind screen, and there is little increase in
alr resistance. Further, since only a proper amount of wind
flows in the air guide passage, no excessive wind pressure

is exerted on the antenna. Further, the antenna 1s provided

at the most front



Figure 6 is a schematic front view of a motorcycle as parked in a slightly
tilted position by a side stand, with a riding seat opened. Figure 7 is a
schematic plan view of a storage box with a riding seat opened. Figure 8
is a partially sectional front view of a bagk. mirror. Figure 9 is a sectional
side view of a back mirror. Figure 10 is an exploded perspective view of
an antenna 11 and mounting posts. Figure 11 is a perspective view of a
motorcycle communication device according to a second embodiment.
Figure 12 is a perspective view of a motorcycle communication device
amgching to appedifipatiart figurerl Xisa side yievyela MaECHHE blocking
according to a further embodiment. Figure 14 is a perspective view of the
ORi&GIcytRe BT aFRRn HiGREVERFiddte 1nsenparspadivibgew of a
£orQnL potion of the motorcycle as shown in figure 13, Figure 16 is a
sectional side View of & Tront portion” of fhe 1otor&ttE asER8%Hn in figure

tdedn S1GLEE 1S SnRerspeEhvs ¥ievseia meler Wt FIguig l3i8d received.

sectional side view showing a mounting structure according to this
embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side view of a motorcycle according to a
first embodiment.

Figure 2 is a perspective view of the motorcycle as
shown in figure 1. |

Figure.S is a perspective view of the motorcycle as
shown in figure 1 with a storage box exposed by opening a
riding seat.

Figure 4 is a schematic view showing an ETC system and
an ETC gate.

Figure 5 is a perspective view showing the mounting
structure of a motorcycle communication device according to
a first embodiment.

Figure 6 is a schematic front‘view of a motorcycle as
parked in a slightly tilted position by a side stand, with a
riding seat opened.

Figure 7 i1s a schematic plan view of a storage box with
a riding seat opened.

Figure 8 is a partially sectional front view of a back
mirror.

Figure 9 is a sectional side view of a back mirror.

Figure 10 is an exploded perspective view of an antenna



Figure 19 is a schematic view also showing an ETC system and an ETC
gate. Figure 20 is a sectional side view showing a mounting structure
according to a first modification. Figure 21 is a sectional side view
showing a mounting structure accarding to a second modification. Figure
22 is a sectional side view showing a mounting structure according to a
third modification. Figure 23 is a perspective view showing a mounting
structure according to a fourth modification. - 12 DESCRIPTION OF THE
PREFERRED EMBODIMENTS A motorcycle communication device and a
and wingt strycipse thereof according to the present invention will be
described below by way of embodiments with reference to the attached
Figs. Hi@ure A hctsraycreasmatibioaionidevicet 18 aebediaytd a first
embodjmep}is mounted in a mot(gr%ycle vehicle) 12 (see Fi%. 1). First,

“Phe motoreycle” 125Vit B 354" shduf BEHRSRY RRPHhaent -
followinggescriptian, the Jef/aghiqirgation;Qfihe, Matareyele-dods o

defined with reference to a state as viewed from an occupant sitting

ce@eindel thetseat. Asshowreinddgslingnd @, thenwaicttyele lans a
scooter-type motorcycle, and includes at its front end a front fork 25 to
which 39H5ift wedtWE i§ jslfnNik8WaRd a2 Head phserstenamaer@ing to a

f&aﬁ% ar 26 lrl1mneer§:11£e.d to the front

Figure 14 is a perspective view of the motorcycle as
shown in figure 13.

Figure 15 is a perspective view of a front portion of
the motorcycle as shown in figure 13.

Figure 16 is a sectional side view of a front portion
of the motorcycle as shown in figure 13.

Figure 17 is a perspective view of a meter unit.

Figure 18 is a sectional side view showing a mounting
structure according to this embodiment.

Figure 19 is a schematic view also showing an ETC
system and an ETC gate.

Figure 20 is a sectipnal side view showing‘a mounting
structure according to a first modification. |

Figure 21 is a sectional side view showing a mounting
structure according to a second modification.

Figure 22 is a sectional side view showing a mounting
structure according to a third modification.

Figure 23 is a perspective view showing a mounting

structure according to a fourth modification.



fork 25 is steerably supported. A unit swing housing UE supporting a rear
wheel WR at its rear end is supported on the longitudinally intermediate
portion of a body frame F so as to be vertically swingable. A fuel tank 28
and a radiator 29 arranged in rear of fuel tank 28 are mounted to the
body frame F at a position in front of thé unit swing engine UE. Further, a
riding seat 31 of a tandem structure having a front seat 32 and a rear seat
33 is arranged in a rear portion of the body frame F. Further, a body
cover 34 made of synthetic resin is attached to the body frame F so as to

cover the bagydiarieFi e BRNASIIBRGNAR S LBl SRGINRUE, e

fuel tank 28, and the radiator 29. - 13 The unit swing engi includes

a watarsgoaledogngiee domhasecytindar awsissubsiantiallidiasizontal,

and a belt-type continuously variable transmission M for transmitting the
Sttt e th BRGPRE frerudirdvheel WR prsssindontvens speedill be

ariation hy a transmission belt_and. a pulley. The continuously variable
afaaind b?/l{%%rr\g %a%n?%u%ﬂg@%v]al?y%@ggér%tiﬁ%f/ed?ﬁﬁr?&ato the

transmission
a Bt Puley on the-grankshaj side daceardancaiii fhe actiation,ote
a gear-shifting electric motor 42. A transmission case 43 of the
leonthineausipgatiable tramsmissidrokliimguavited montitaousihon the left
side of a_crankcase 44 in the engine E so as to jut out to the left side

MLt S RgihtaR LitrexidRdd S es 1R ft dide of fHst. the motorcycle
12 will be described. It should be noted that in the

following description, the left/right direction of the
motorcycle 12 is defined with reference to a state as viewed
from an occupant sitting astride the seat.

As shown in Figs. 1 and 2, the motorcycle 12 is a
scooter-type motorcycle, and includes at its front end a
front fork 25 to which a front wheel WF is journaled, and a
head pipe 27 on which a handlebar 26 connected to the front
fork 25 is steerably supported. A unit swing housing UE
supporting a rear wheel WR at its rear end is supported on
the longitudinally intermediate portion of a body frame F so
as to be vertically swingable. A fuel tank 28 and a
radiator 29 arranged in réar of the fuel tank 28 are mounted
to the body frame F at a position in front of the unit swing
engine UE. Further, a riding seat 31 of a tandem structure
having a front seat 32 and a rear seat 33 is arranged in a
rear portion of the body frame F. Further, a body cover 34
made of synthetic resin is attached to the body frame F so
as to cover the body frame F, the front portion of the swing

unit engine UE, the fuel tank 28, and the radiator 29.



rear wheel WR. Further, the front end portion of a swing arm (not shown)
is coupled to the right side of the crankcase 44. The rear wheel WR is
journaled between the rear end portion of the transmission case 43 and
the rear end portion of the swing a_(mlg'hg upper end portions of a pair of
left and right rear cushions 64 are connected to the rear end portion of
the body frame F. The lower ends of both the rear cushions 64 are
connected to the rear end portion of the transmission case 43 and the
rear end portion of the swing arm. The motorcycle 12 is provided with a

main n ' t@ﬂgEG rkeeping.tbe le ight .
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from the left side, the side stand 68 is provided on the left side to allow
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it hile being tilted slightly to the left. As shown in Fig.
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of the upper portion of the rear cushion 64. The riding seat 31 doubles as
and|ig farwbVesing tﬁbetop:oﬁmmmbumﬂﬁaﬂm spaceshlissigiibe M
sé@%ﬁ?r?2”5§§8§§¥%3%§§0$%ry the gear ratio by driving a
movable pulley on the crankshaft side in accordance with the
actuation of a gear-shifting electric motor 42.

A transmission case 43 of the continuously variable
transmission M is provided continuously on the left side of
a crankcase 44 in the engine E so as to jut out to the left
side from the engine E, and extended to the left side of the
rear wheel WR. Further, the front end portion of a swing
arm (not shown) is coupled to the right side of the
crankcase 44. The rear wheel WR is journaled between the
rear end portion of the transmission case 43 and the rear
end portion of the swing arm.

The upper end poftions of a pair of left and right rear
cushions 64 are connected to the rear end portion of the
body frame F. The lower ends of both the rear cushions 64
are connected to the rear end portion of the transmission
case 43 and the rear end portion of the swing arm.

The motorcycle 12 is provided with a main stand 66 and
a side stand 68 for keeping the motorcycle 12 upright during
parking.

Since traffic is on the left side of the road in Japan



exposed by pulling up the riding seat 31 to the right side. The detailed
configuration of the storage box 70 will be described later. Of the front
cover 34, a front cowl 76 includes at its upper portion a transparent wind
screen 78 and a pair of left and right %ck mirrors (also called rear view
mirrors) 80. An inner cover 82 includes a Teg shield 84 that covers the
front portion of the legs of a rider, and a step holder 86. The step holder
86 is arranged adjacent to a rear portion of a center cover 88, with a
pillion step 90 on which a passenger places his/her foot attached in such

afdvaythat the pillien.step 9 tetracted and exposed. Next, the
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to Figs. 4 to 10. As shown in Fig. 4, the motorcycle communication device
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The motorcycle communication device 10 is of a thin plate shape, and
“has a?%an%y o %gge 185 dRORS&TBHSlot 308 QlISHARFiNSBribhHrown

S narrow

wtitheraahef .5arE306 ansh anveieg witeh 31, The eject switch 310 s

a switch used for ejecting the card 306 inserted in the motorcycle
commgnishtiem déxicEild). 13 thecardodRfydnipsnration pethe tsehibe i tems
. bank account for paying road tolls, and so on are encrypted and
1s provided below the riding seat 31, and extends from below
the front end of the riding seat 31 to the vicinity of the
upper portion of the rear cushion 64. The riding seat 31
doubles as a 1lid for covering the top of the storage box 70.
The space 70a in the interior of the storage box 70 is
exposed by pulling up the riding seat 31 to the right side.
The detailed configuration of the storage box 70 will be
described later.

Of the front cover 34, a front cowl 76 includes at its
upper portion a transparent wind screen 78 and a pair of
left and right back mirrors (also called rear view mirrors)
80. An inner cover 82 includes a leg shield 84 that covers
the front portion of the legs of a rider, and a step holder
86. The step holder 86 is arranged adjacent to a rear
portion of a center cover 88, with a pillion step 90 on
which a passenger places his/her foot attached in such a way
that the pillion step 90 can be retracted and exposed.

Next, the motorcycle communication device 10 and a
mounting structure 300 thereof according to the first
embodiment will be described with reference to Figs. 4 to 10.

As shown in Fig. 4, the motorcycle communication device



stored in an internal IC chip. The card 306 is read by the motorcycle
communication device 10. As a vehicle passes through a toll gate on a toll
road, the ETC system 304 automatically communicates with a
transmitter/receiver device 314 of an ETC gate 312 provided at the toll
gate, reads information recorded inthé 2ard 306, and notifies the
transmitter/receiver device 314 of the read information, together with
information on the section of the toll road traveled and information on the
vehicle type, the card company, and so on. Accordingly, the
ansmitter/receiver device 314 determines the road toll for the vehicle in

18U SR R TS8R ofit retibtdifiindd 4orbeasdihg orthhgiRl tRa Feada
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described above eliminates the need for the motorcycle 12 to stop at a
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The motorcycle communication device 10 of the ETC system 304 is
coroviddd asidmthiestdragelibbox 70, and the

In the card 306, information on the user, the bank
account for paying road tolls, and so on are encrypted and
stored in an internal IC chip. The card 306 is read by the
motorcycle communication device 10.

As a vehicle passes through a toll gate on a toll road,
the ETC system 304 automatically communicates with a
transmitter/receiver device 314 of an ETC gate 312 provided
at the toll gate, reads information recorded in the card 306,
and notifies the transmitter/receiver device 314 of the read
information, together with information on the section of the
toll road traveled and information on the vehicle type, the
card company, and so on. Accordingly, the
transmitter/receiver device 314 determines tﬁe road toll for
the vehicle in question, and carries out predetermined
processing for charging the road toll to a predetermined
card company. The use of the ETC system 304 as described
above eliminates the need for the motorcycle 12 to stop at a
toll gate, thereby making it possible to reduce congestion.

The antenna 302 performs communication with the

transmitter/receiver device 314 of the ETC gate 312, on the



antenna 302 is provided inside one of the left and right back mirrors 80.
As shown in Fig. 5, the mounting structure 300 has the storage box 70,
the motorcycle communication device 10, and a light 320. As the light
320, there may be used, for example, electric bulb, an LED (Light
Emitting Diode), or EL (electroluminescence). The storage box 70
includes the space 70a for storing items, and the riding seat 31 serving as
an openable and closable lid for covering the space. The storage box 70
has a volume allowing storage of two full-face helmets H1 and H2 (see

iG. <) ST id ide in the_frant-to-reat direction. The.riding seat
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31 tilted down to the left side to cover the space 70a. In this state, the
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revent intrusion of water droplets and dust from the outside. The lock
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system, for example. The storage box 70 has a horizontally elongated

light 1329 protidecyatla sooewlat bighi positieryatcsulbistantiallyhe ETC
system 304 is provided inside the storage box 70, and the
antenna 302 is provided inside one of the left and right
back mirrors 80.

As shown in Fig. 5, the mounting structure 300 has the
storage box 70, the motorcycle communication device 10, and
a light 320.

As the light 320, there may be used, for example, an
electric bulb, an LED (Light Emitting Diode), or EL
(electroluminescence).

The storage box 70 includes the space 70a for storing
items, and the riding seat 31 serving as an openable and
closable 1id for covering the space. The storage box 70 has
a volume allowing storage of two full-face helmets H1 and H2
(see Fig. 7) arranged side by side in the front-to-rear
direction. The riding seat 31 is pivotable about a hinge
322 (see Fig. 3) provided on the right side, and can be
fixed in place by a key lock 324 in a state with the riding
seat 31 tilted down to the left side to cover the space 70a.
In this state, the space 70a is substantially hermetically
closed, thereby making it possible to prevent intrusion of

water droplets and dust from the outside. The lock



the center of a right wall surface 326 in the space 70a, the motorcycle
communication device 10, and a switch 330 that detects the
opening/closing state of the riding seat 31. The switch 330 is provided at
the upper end portion of the left side surface in the space 70a, and is
arranged such that upon tilting down thé riding seat 31, the switch 330
can be operated by an end portion of the riding seat 31, thus enable
detection of the opening/closing state of the riding seat 31. The light 320
operates in conjunction with the switch 330. The light 320 is turned on

wpen fiting dawn the riding seat 31, and is turned off upon tilting up,_the
"Hding seat 318\%‘yh5?’rﬁeﬁéf%¥l %esﬁchagiglb&xs 78 iRt dRd Hyankey

1kght even iBardarkyplace shdighttime;r thedkgthereby facilitating

retrieval of the helmet or the like. Further, since the light 320 is turned off
lanpite dHandingksahit B is closele Hierers np \wastagan of flumisatinp le .
electr.ir power resulting from the light 320 being kept turned on
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A support bracket 336 is provided below the motorcycle communication
MYEQEEIDL AndisBks 338t aenpdeidkceor the and a switch 330 that

detects the opening/closing state of the riding seat 31.

The switch 330 is provided at the upper end portion of
the left side surface in the space 70a, and is arranged such
that upon tilting down the riding seat 31, the switch 330
can be operated by an end portion of the riding seat 31,
thus enable detection of the opening/closing state of the
riding seat 31. The light 320 operates in conjunction with
the switch 330. The light 320 is turned on upon tilting
down the riding seat 31, and is turned off upon tilting up
the riding seat 31. The interior of the storage box 70 is
thus illuminated by the light even in a dark place at
nighttime or the like, thereby facilitating retrieval of the
helmet or the like. Further, since the light 320 is turned
off while the riding seat 31 is closed, there is no wastage
of illumination electric power resulting from the light 320
being kept turned on unnecessarily.

The motorcycle communication device 10 is fixed onto
the right wall surface 326 at a position slightly below the
light 320 while having its broad surface abutted on the

right wall surface 326, so that its end face 10a provided



left and right thereof. A rubber belt 340 is run between these hooks 338,
thus fixing the motorcycle communication device 10 in place. The spacing
between the two hooks 338 is set somewhat large so as to allow fixation
of the motorcycle communication device 10 of varying width. A
vibration-damping member 342 is pro¥#led on the right wall surface 326,
thereby making it possible to suppress transmission of vibration to the
motorcycle communication device 10. Since the insertion slot 308 is
oriented in the direction of the light 320, the insertion slot 308 is readily

dluminated by the light 320. The light 320 is horizontally elongated, and
th%@n%%ﬁioﬂégf 308 SitrdngtiPadig s riykiae: o¥ﬂf’e lig# 328 so

stipertirepingerian slok 308 ig iiumigated, should,he poted that in,

situations where the insertion slot 308 cannot be arranged in the vicinity

cofuhen light:320 ddestddaydit reasdns colight IegleamemhesvmayBeon the
provided to guide the light beam from the light 320 to the vicinity of the
Lefderfsiot 208, Ehrrerthe dpenmmPertiecihterBon sict 30sisberissed

e el pester i vl o e 08,
deameeright wall pudaee 32M@ ligtcing between the two hooks 338
is set somewhat large so as to allow fixation of the
motorcycle communication device 10 of varying width. A
vibration-damping member 342 is provided on the right wall
surface 326, thereby making it possible to suppress
transmission of vibration to the motorcycle communication
device 10.

Since the insertion slot 308 is oriented in the
direction of the light 320, the insertion slot 308 is
readily illuminated by the light 320. The light 320 is
horizontally elongated, and the insertion slot 308 is
arranged along the long side of the light 320, so the entire
insertion slot 308 is illuminated.

It should be noted that in situations where the
insertion slot 308 cannot be arranged in the vicinity of the
light 320 due to layout reasons, a light guide member may be
provided to guide the light beam from the light 320 to the
vicinity of the insertion slot 308.

Further, the opening of the insertion slot 308 is
oriented upward, thereby facilitating insertion and
withdrawal of the card 306.

Since the insertion slot 308 and the light 320 are



shielding object is unlikely to be present therebetween, so the insertion
slot 308 is readily illuminated by the light 320. Since the space 70a in the
storage box 70 becomes substantially hermetically closed upon tilting
down the riding seat 31, intrusion of water droplets and dust into the
motorcycle communication device 10 Is prevented, thereby achieving
superior environmental resistance. Since the storage box 70 is locked with
the key lock 324, and the interior of the storage box 70 becomes invisible
from the outside, it cannot be seen from the outside that the motorcycle
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the storage box 70 to retrieve an item. At this time, since the light 320 is
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,Iight 320 is not covered by the hand, so
riding seat 31, intrision of water droplets and dust into

the motorcycle communication device 10 is prevented, thereby
achieving superior environmental resistance.

Since the storage box 70 is locked with the key lock
324, and the interior of the storage box 70 becomes
invisible from the outside, it cannot be seen from the
outside that the motorcycle communication device 10 is
mounted.

Since the storage box 70 is often used for storing the
helmets H1, H2, the riding seat 31 is frequently tilted up
to open at the beginning and at the end of driving of the
motorcycle 12. Therefore, rather than opening and closing
the riding seat 31 only for the insertion and withdrawal of
the card 306, these opening and closing operations can be
performed in conjunction with the retrieval and storage of
the helmets H1l, H2, thereby simplifying the procedure.

Since the riding seat 31 is lifted up to the right side,
an occupant inserts his/her hand into the storage box 70 to
retrieve an item. At this time, since the light 320 is
provided in a somewhat upper portion of the right wall

surface 326, the light 320 is not covered by the hand, so



20 the interior of the storage box 70 is appropriately illuminated. Further,
as shown in Fig. 6, the motorcycle 12 can be parked in a state slightly
tilted to the left side (the right side in Fig. 6) by means of the side stand
68, so the insertion slot 308 is oriented in the direction of the occupant
standing just to the left thereof. FurfhetCthe right wall surface is at the
most visible location from the left side, so the insertion slot 308 can be
readily checked visually. Of course, when the side stand 68 is provided
on the right side, the motorcycle communication device 10 may be
tggovi'glecd ggct)he (I)e t % g. A%OSII’JOWFI;] in Fig Z), when the o en_in%of the
storage box 70 15 viewad Hom IHE 159, thé ndtor SRR ESh MU Rlion
ideuvigenldds provided at substantially the central position in the direction
of the vehicle length. Accordingly, even when two helmets H1, H2 are
storeffuthehreotoreyclesheommimidation deyidend iscetrvangedlia d gapan be
therebetween, and thus no interference occurs. Therefore, two
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position of a length LZ from either end) of the length L1 of the storage box
oggupant standing just to the left thereof. Further, the
right wall surface is at the most visible location from the
left side, so the insertion slot 308 can be readily checked
visually. Of course, when the side stand 68 is provided on
the right side, the motorcycle communication device 10 may
be provided on the left side.

As shown in Fig. 7, when the opening of the storage box

70 is viewed from the top, the motorcycle communication
device 10 is provided at substantially the central position
in the direction of the vehicle length. Accordingly, even
when two helmets H1l, H2 are stored, the motorcycle
communication device 10 is arranged in a gap therebetween,
and thus no interference occurs. Therefore, two large-sized
helmets H1l, H2 can be reliably stored. Here, when the width
of the motorcycle communication device 10 is taken as W, the
substantially central position can be defined as falling
within the range of #W to the front and the rear, that is,
W2 with reference to the center (at the position of a length
L2 from either end) of the length L1 of the storage box 70.
That is, by placing the motorcycle communication device 10

sO0 as to fall within the range of W2, it is possible to



That is, by placing the motorcycle communication device 10 so as to fall
within the range of W2, it is possible to 21 prevent its interference with the
two helmets Hi, H2. As shown in Figs. 8 and 9, the back mirror 80 is
provided integrally with the front cowl 76 (see Fig. 1), and is formed of a
resin cover 350 as its base. The backhirfor 80 has a core 352, a mirror
354, a tiltable mechanism 356, and the antenna 302, inside the cover
350. The mirror 354 is capable of tilting in an arbitrary direction about the
core 352. The antenna 302 is provided in an upper portion of the space

D I R e o P S B B Pos

at project substan 1zontally are provided in an upper portion
of thaxinnghostiface ofithe coyerdaloThe patannai3Qriisfixedds the
posts 358 with screws 360. In this way, the antenna 302 can be arranged
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reception. The antenna 302 itself is covered by the cover cannot

arhe seen bafetheowside. ihadditorna Cables3n2as gonnesieddother 354
antenna 302 is directly led into the front cowl 76 from the cover 350, so

i gotibhes ekpbdddintheln an arbitrary direction about the

core 352. The antenna 302 is provided in an upper portion
of the space between the core 352 and the mirror 354. As
shown in Fig. 10, two posts 358 that project substantially
horizontally are provided in an upper portion of the inner
surface of the cover 350. The antenna 302 is fixed to the
posts 358 with screws 360.

In this way, the antenna 302 can be arranged by making
effective use of the space inside the cover 350. Further,
since the back mirror 80 is provided substantially at the
front of the motorcycle 12 (see Fig. 1), and the cover 350
is made of resin, there is little attenuation of radio waves,
thereby enabling reliable transmission and reception.

The anténna 302 itself is covered by the cover 350 and
cannot be seen from the outside. In addition, a cable 302a
connected to the antenna 302 is directly led into the front
cowl 76 from the cover 350, so no portion is exposed to the
outside. Furthermore, as descried above, the motorcycle
communication device 10 is arranged so as to be invisible
from the outside when the riding seat 31 is closed. It

follows that the ETC system 304 is arranged so as to be



outside. Furthermore, as descried above, the motorcycle communication
device 10 is arranged so as to be invisible from the outside when the
riding seat 31 is closed. It follows that the ETC system 304 is arranged so
as to be - 22 entirely invisible from the-putside. It is thus impossible for
an outsider to tell if a motorcycle is equipped with the ETC system, and
also an improvement can be achieved in terms of environmental
resistance performance such as waterproof property, dust--proof
property, and the like. Further, since the mounting of the ETC system 304

efloes oDy rasifiinfomatonal @R&NGEEEIALY Prefusion ihete Pl ssible

deterioration in aerodynamic performance and aesthetic marketabllity. It
feRoak saitistedethataltiaigh e baclomimoy8lis provédrtippdide teftth the
E,Eide in shown in Figs. 8 and 9, the antenna 302 may be provided to the
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as follows. First, before riding the motorcycle 3-2, an occupant tilts up the

pridirgrigat Iutorexpasefthpspeee tApa efifiet slaragecbBox Ay anddrsertsi nce
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formation of an unnecessary protrusion, there is no
deterioration in aerodynamic performance and aesthetic
marketability.

It should be noted that although the back mirror 80 is
provided on the left side in shown in Figs. 8 and 9, the
antenna 302 may be provided to the back mirror 80 on the
right side.

The motorcycle communication device 10 and its mounting
structure 300 configured as described above operate as
follows.

First, before riding the motorcycle 12, an occupant
tilts up the riding seat 31 to expose the space 70a of the
storage box 70, and inserts the card 306 into the insertion
slot 308 of the motorcycle communication device 10 provided
on the right wall surface 326. At this time, since the
light 320 is turned on under the action of the switch 330,
the insertion slot 308 is illuminated even in a dark place,
thereby facilitating insertion of the card 306.

Further, the helmets Hl, H2 to be worn by an occupant
are stored in the storage box 70, and it is common for the

occupant to tilt up the riding seat 31 before riding due to



light 320 is turned on under the action of the switch 330, the insertion slot
308 is illuminated even in a dark place, thereby facilitating insertion of the
card 306. Further, the helmets H1, H2 to be worn by an occupant are
stored in the storage box 70, and it is common for the occupant to tilt up
the riding seat 31 before riding dueto%323" the necessity of storing hand
luggage. The card 306 may simply be inserted into the insertion slot 308
at this time, thus simplifying the procedure. The motorcycle
communication device 10 reads from the inserted card 306 information on

g;ee user, the bank account _for the payment of a road toll, and the like.
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and exits a toll road such as an expressway, the motorcycle

toomnsumipatialy ideyicent0 pesvadnieates with the transmitter/receiver
device 314 at the ETC gate 312 via the antenna 302 and, as described
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card company. When finishing the driving of the motorcycle 12 upon

Next, the occupant closes the riding seat 31, and
straddles the riding seat 31 to start the driving of the
motorcycle 12. As the motorcycle 12 enters and exits a toll
road such as an expressway, the motorcycle communication
device 10 communicates with the transmitter/receiver device
314 at the ETC gate 312 via the antenna 302 and, as
described above, exchanges information on the user, the bank
account for the payment of a road toll, the section of the
toll road traveled, the vehicle type, the card company, and
the like. The transmitter/receiver device 314 thus performs
processing for charging the road toll to a predetermined
card company.

When finishing the driving of the motorcycle 12 upon
arrival at a destination, after the motorcycle 12 is brought
to a stop, the riding seat 31 is tilted up, and the eject
switch 310 of the motorcycle communication device 10 is
pressed to withdraw the card 306. At this time, the eject
switch 310 is illuminated by the light 320 provided at the
end face 1l0a, thereby facilitating operation in a dark place.

Upon the operation on the eject switch 310, the card 306 is

ejected to a degree not dropping out, and is pulled out by



arrival at a destination, after the motorcycle 12 is brought to a stop, the
riding seat 31 is tilted up, and the eject switch 310 of the motorcycle
communication device 10 is pressed to withdraw the card 306. At this
time, the eject switch 310 is illuminated by the light 320 provided at the
end face 10a, thereby facilitating oﬁe?a"fioh in a dark place. Upon the
operation on the eject switch 310, the card 306 is ejected to a degree not
dropping out, and is pulled out by - 24 the occupant. Since the end face
10a is oriented upward, the card 306 is prevented from inadvertently

Ili reafter, the riding seat 31 is clased. and lacked with the k
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the above-mentioned mounting structure 300 is applied to the motorcycle
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,attgomobile. That is, in the case of an automobile as well, the room light is
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illuminated by the light 320 of the above- mentioned mounting Structure
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applied to the motorcycle 12, the mounting structure 300 may
of course be applied to an éutomobile. That is, in the case
of an automobile as well, the room light is turned off whi;e
the door is closed, and the interior of the automobile is
fairly dark at nighttime. Accordingly, the insertion slot
308 may be illuminated by the light 320 of the above-
mentioned mounting structure 300. In this case, it is
possible to provide the motorcycle communication device 10
inside the dashboard, with the light 320 turned on and off
in conjunction with the opening and closing of the front
cover of the dashboard.

Next, referring to Figs. 11 and 12, description will be
given of a motorcycle communication device 400 according to
a second embodiment, and a motorcycle communication device
430 according to a modification thereof.

As shown in Fig. 11, the motorcycle communication
device 400 includes a main body device 404 having an
insertion slot 402 into which the card 306 is inserted, a
case 408 that covers the main body device 404, a micro

switch 410 having an operation member 410a disposed in a



cover of the dashboard. Next, referring to Figs. 11 and 12, description will
be given of a motorcycle communication device 400 according to a
second embodiment, and a motorcycle communication device 430
according to a modification thereof. As shown in Fig. 11, the motorcycle
communication device 400 includes & thain body device 404 having an
insertion slot 402 into which the card 306 is inserted, a case 408 that
covers the main body device 404, a micro switch 410 having an operation
member 410a disposed in a - 25 surface 402a in which the insertion slot
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mechanism (not shown), and can be unlocked to open when pressed
vigtide

The cover 412 has an elongate shape covering the entire
surface 402a, and is pivotable about a hinge 403 provided on
the long side of the cover 413. The main body device 404 is
enclosed in the case 408 substantially hermetically, thereby
making it possible to prevent intrusion of water droplets
and dust from the outside. When closed, the cover 412 is
automatically locked by a locking mechanism (not shown), and
can be unlocked to open when pressed again.

The cover light 414 is provided in the surface of the
cover 412 which covers the surface 402a, at a position
shifted to the opposite side from the hinge 403 and along
the extending direction of the insertion slot 402. The
entire insertion slot 402 is thus illuminated by the cover
light 414. As the cover light 414, there may be used, for
example, an electric bulb, an LED, or EL.

The cover 412 is provided with a protrusion 412a that
presses the operation member 410a of the micro switch 410
when the cover 412 is closed.

The micro switch 410 is provided by the side of the

main body device 404, and is so arranged that upon closing



The cover light 414 is provided in the surface of the cover 412 which
covers the surface 402a, at a position shifted to the opposite side from
the hinge 403 and along the extending direction of the insertion slot 402.
The entire insertion slot 402 is thus illuminated by the cover light 414. As
the cover light 414, there may be used%or example, an electric bulb, an
LED, or EL. The cover 412 is provided with a protrusion 412a that
presses the operation member 410a of the micro switch 410 when the
cover 412 is closed. The micro switch 410 is provided by the side of the
ain body device 404, and is so arranged thatéytgon closing 26 _ the
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412 is closed, and turned on when the cover 412 is opened. The insertion
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facilitating insertion and withdrawal of the card 306. Further, since the
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being kept turned on unnecessarily. Further, since the cover light 414 is
spodvidéd tathethus illuminated by the light even in a dark
place, thereby facilitating insertion and withdrawal of the
card 306. Further, since the cover light 414 is turned off
while the cover 412 is closed, there is no wastage of
illumination electric power resulting from the cover light
414 being kept turned on unnecessarily.

Further, since the cover light 414 is provided to the
cover 412, the structure on the main body side can be made
compact. In addition, the vicinity of the insertion slot
402 can be broadly illuminated.

As shown Fig. 12, although the motorcycle communication
device 430 according to the modification is of basically the
same configuration as the motorcycle communication device
400, the cover light 414 is provided in a gap between the
main body device 404 and the case 408 in the surface 402a.
In the motorcycle communication device 430 as described
above, a power line 414a connected to the cover light 414
can be received within the case 408, thus facilitating
wiring.

In the motorcycle communication devices 400 and 430 as

described above, the insertion slot 402 is illuminated by



cover 412, the structure on the main body side can be made compact. In
addition, the vicinity of the insertion slot 402 can be broadly illuminated.
As shown Fig. 12, although the motorcycle communication device 430
according to the modification is of hasigally the same configuration as the
motorcycle communication device 400, the cover light 414 is provided in
a gap between the main body device 404 and the case 408 in the surface
402a. In the motorcycle communication device 430 as described above,
a power line 414a connected to the cover light 414 can be received within

tHae caseA08i Hius faciitatingeviriRG d o 1ba Mateley eleCcapawNication the
devices 400 and 430 as described above, the insertion slot 402 is
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¢ the cover 412, thereby facilitating insertion and withdrawal of the card
%6?%??%?, the motorcycle communication devices 400 and 430 provide
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covered by the case 408 and the cover 412, thus allowing mounting at
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cover 412, thus allowing mounting at wvarious locations in
the motorcycle 12.

By way of a further embodiment an antenna mounting
structure for an antenna to be preferably used in
conjunction with the above described communication device
for a motorcycle according to the present invention will be
described below with reference to the attached Figs. 13 to
23. An antenna mounting structure according to this
embodiment includes a motorcycle communication device 10,
and is mounted in a motorcycle (vehicle) 12° (see Fig. 13).
First, the motorcycle 12° will be described. It should be
noted that in the following description, the left/right
direction of the motorcycle 12' is defined with reference to
a state as viewed from an occupant sitting astride the seat.

As shown in Figs. 13 and 14, the motorcycle 12° is a
scooter-type motorcycle, and includes at its front end a
front fork 25’ to which a front wheel WF' is journaled, and
a head pipe 27' on which a handlebar 26°' connected to the
front fork 25" is steerably supported. A unit swing housing
UE' supporting a rear wheel WR' at its rear end is supported

on the longitudinally intermediate portion of a body frame



for a motorcycle according to the present invention will be described
below with reference to the attached Figs. 13 to 23. An antenna.
mounting structure according to this embodiment includes a motorcycle
communication device 10', and is moypnted in a motorcycle (vehicle) 12'
(see Fig. 13). First, the motorcycle 12" will be described. It should be
noted that in the following description, the left/right direction of the
motorcycle 12' is defined with reference to a state as viewed from an
occupant sitting astride the seat. As shown in Figs. 13 and 14, the
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portion of the swing unit engine UE', the fuel tank 28', and
the radiator 29°.

The unit swing engine UE’ includes a water-cooled
engine E' whose cylinder axis is substantially horizontal,
and a belt-type continuously variable transmission M' for
transmitting the output of the engine E' to the rear wheel
WR' through continuous speed variation by a transmission
belt and a pulley. The continuously variable transmission
M’ serves to continuously vary the gear ratio by driving a
movable pulley on the crankshaft side in accordance with the
actuation of a gear-shifting electric motor 42°.

A transmission case 43’ of the continuously variable
transmission M’ is provided continuously on the left side of
a crankcase 44’ in the engine E' so as to jut out to the
left side from the engine E', and extended to the left side
of the rear wheel WR'. Further, the front end portion of a
swing arm (not shown) is coupled to the right side of the
crankcase 44°'. The rear wheel WR' is journaled between the

rear end portion of the transmission case 43' and the rear



the radiator 29'. The unit swing engine UE' includes a water-cooled
engine E' whose cylinder axis is substantially horizontal, and a belt-type
continuously variable transmission M' for transmitting the output of the
engine E' to the rear wheel WR' thro continuous speed variation by a
transmission belt and a pulley. The continuously variable transmission M’
serves to continuously vary the gear ratio by driving a movable pulley on
the crankshaft side in accordance with the actuation of a gear-shifting
electric motor 42'. A transmission case 43' of the continuously variable

effansissin My #s prvided ggntinypusly on the left side of a crankcase
44' in the engine E' so as to jut out to the left side from the engine E', and
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ends of both the rear cushions 64" are connected to the rear end portion
cafthelfransmibsidre case™ 3 rddihe téamernd: pdrtien f tiney swimg. arm.

The motorcycle 12" is provided with a main stand 66
The motorcycle 12° is provided with a main stand 66’

and a side stand 68’ for keeping the motorcycle 12’ upright
during parking.

Since traffic is on the left side of the road in Japan
and hence an occupant typically mounts and dismounts a
motorcycle from the left side, the side stand 68 is
provided on the left side to allow easy operation of the
stand. The side stand 68° allows the motorcycle 12' to
stand on its own while being tilted slightly to the left.

A storage box 70° for storing items is provided below
the riding seat 31, and extends from below the front end of
the riding seat 31’ to the vicinity of the upper portion of
the rear cushion 64'. The riding seat 31’ doubles as a 1lid
for covering the top of the storage box 70°'. The space in
the interior of the storage box 70’ is exposed by pulling up
the riding seat 31’ to the right side.

Of the front cover 34', a front cowl 76' includes a
transparent wind screen 78’ at its upper portion. A pair of
left and right back mirrors 80' are provided to the
handlebar 26°'. An inner cover 82' includes a leg shield 84°'

that covers the front portion of the legs of a rider, and a



and a side stand 68' for keeping the motorcycle 12" upright during

parking. Since traffic is on the left side of the road in Japan and hence an
occupant typically mounts and dismounts a motorcycle from the left side,
the side stand 68' is provided on the left side to allow easy operation of
the stand. The side stand 68" allows the motorcycle 12'to stand on its
own while being tilted slightly to the left. A storage box 70' for storing items
is provided below the riding seat 31', and extends from below the front
end of the riding seat 31' to the vicinity of the upper portion of the rear
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cover 34' forms a front cowl 76°'. The front cowl 76°
entirely covers the center portion of the handlebar at the
front of the motorcycle 12' (that is, a stem 122'), a meter
unit 126', the head pipe 27’ and the like so as to reduce
air resistance, and forms a smoothly curved surface whose
width decreases toward the distal end.

The front cowl 76’ has a center garnish 102°‘, a side
portion 104’ that juts out to the left and right, and a wind
screen 78° provided above the center garnish 102‘. The
center garnish 102’ and the wind screen 78°' are integrally
and smoothly connected with each other, thus allowing
running wind to readily flow from the center garnish 102°
toward the wind screen 78°'.

The wind screen 78' provides a wind shielding effect
with respect to an occupant and an effect of reducing flow
resistance during running. Substantially the entire surface
of the wind screen 78°' is transparent, thus affording the
occupant good visibility. Only a lower portion 78a’ of the
wind screen 78’ is painted black to an extent not impairing
visibility, thus providing a sunshade effect with respect to

the meter unit 126’ on the inner side and an effect on



As shown in Fig. 15, the front portion of the body cover 34' forms a front
cowl 76'. The front cowl 76" entirely covers the center portion of the
handlebar at the front of the motorcycle 12' (that is, a stem 122'), a meter
unit 126", the head pipe 27' and the like.so as to reduce air resistance,
and forms a smoothly curved surface w]hose width decreases toward the
distal end_ The front cowl 76" has a center garnish 102, a side portion
104’ that juts out to the left and right, and a wind screen 78' provided
above the center garnish 102'. The center garnish 102" and the wind

eSYELNSS' gLg iggrally and smoothly connected with each other, thus
allowing running wind to readily flow from the center garnish 102" toward
the wiridescrean &8'. ehenwistel Sween W8S peovidesd Wijick shielling effesle
with respect to an occupant and an effect of reducing flow resistance
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agoggghggg$ggagﬁgil1%ggoggg9;§ide inlet 112° includes a
bottom surface 112a’, and has a downwardly convex triangular
shape. The bottom surface 112a‘ is formed so as to become
deeper as it extends upward and as it extends toward its
center. A narrow opening 116’ is provided at the upper end
of the air-guide inlet 112°.

The air-guide inlet 112' occupies only a small area
relative to the entire area of the front cowl 76', and
allows a proper amount of air to be guided to the opening
116" from the bottom surface 112a’.

Like the air-guide inlet 112', the small air-guide
inlets 114" allow a proper amount of air to be guided to an
opening at the back thereof.

As shown in Fig. 16, inside the front cowl 76, there
are provided the head pipe 27', a handlebar stem 122', a
fork bridge 124°, the meter unit 126°, a stay 128', a
partition plate 129°, and the headlight 108°'.

The head pipe 27°' is a pipe constituting the front end
portion of the frame F’', and holds the handlebar stem 122°

in a rotatable manner. The upper end portion of the

handlebar stem 122' is connected to the central position in



somewhat high positions on the left and right, an air-guide inlet 112’
provided above the headlight 108', and a pair of small air-guide inlets 114"
positioned on the left and right at the distal end. The air-guide inlet 112"
includes a bottom surface 112a’, andshxas-a downwardly convex triangular
shape. The bottom surface 112a’ is formed so as to become deeper as it
extends upward and as it extends toward its center. A narrow opening
116' is provided at the upper end of the air-guide inlet 112'. The air-guide
inlet 112" occupies only a small area relative to the entire area of the front

throwl 6% antdghlows megropen anfourh ef Aarid betguidexb to. thesopenidyebar
116' from the bottom surface 112a'. Like the air-guide inlet 112', the small
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piPandlebay pipes, and supports the meter unit 126°, the

headlight 108°, and the front cowl 76°‘. The partition plate
129' is mounted below the stay 128°', and covers the head
pipe 27° and the meter unit 126' from below.

As shown in Fig. 17, the meter unit 126' has a mater
body 126a’ including a speed meter, a tachometer, a fuel
meter, an odometer, and the like, and a meter visor 126b°
that covers the upper portion of the meter body 126a’. The
meter visor 126b° forms a substantially cylindrical curved
surface, with a recess 136° provided at the center. An
antenna 302° that will be described later is provided in the
recess 136°.

As shown in Fig. 18, the meter unit 126' is arranged
inside the wihdscreen 78", at a position obliquely'above and
in rear of the air-guide inlet 112°. A narrow gap 140' is
formed between the meter visor 126b’ and the windscreen 78'.
The distal end portion of the meter visor 126b’' and the rear
end portion of the bottom surface 112a’ of the air-guide
inlet 112° are connected to each other by a connecting plate
142°. A gap 144" is formed between the connecting plate

142’ and an inner surface 102a’ at the upper end of the



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'. A bracket
134’ for fixing the stay 128" in place is provided to the front surface of the
head pipe 27'. The stay 128' is formeglby a combination of a plurality of
pipes, and supports the meter unit 126', the headlight 108, and the front
cowl 76'. The partition plate 129'is mounted below the stay 128', and
covers the head pipe 27' and the meter unit 126' from below. As shown in
Fig. 17, the meter unit 126' has a mater body 126a’ including a speed

ceneler; ytaohosieten & fuelpmetels aprodonRIak apdribe ks, areha Beiehing
visor 126b" that covers the upper portion of the meter body 126a’. The
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performs communication with a transmitter/receiver device
314" of an ETC gate 312’ (see Fig. 19) on the basis of an
ASK modulation scheme using a high-frequency band of 5.8 MHz
and at a communication speed of 1024 kbps, for example. The
antenna 302" is formed compact since it is used to perform
high-frequency and short-distance transmission and reception.
A vibration-damping member 147’ is provided at the bottom of
the recess 136', thereby making it possible to suppress
transmission of vibration to the antenna 302°'.

When a cable 302a’ of the antenna 302' is long, the
excess portion of the cable 302a’ may be wrapped around a
nearby post 309’ for fixation. The post 309‘ can be
provided to the stay 128 or the meter unit 126°. This
prevents the wiring from coming undone later.

As 1s apparent from Fig. 18, the recess 136’ is
provided by making effective use of the space between the
meter body 126a’ and the upper surface of the meter visor
126b". The recess 136' is shallow at the front, and becomes
deeper toward the rear.

The antenna 302' is provided at a front portion of the



-- 33 center garnish 102'. Due to this configuration, the opening 116" of
the air-guide inlet 112' communicates with the inside of the wind screen
78' via the gap 144" and the gap 140, and the gap 144" and the gap 140’
constitute an air guide passage 1.46 5 As described above, the antenna
302" is provided in the recess 136' of the meter visor 126b’. The antenna
302" performs communication with a transmitter/receiver device 314’ of
an ETC gate 312' (see Fig. 19) on the basis of an ASK modulation
scheme using a high-frequency band of 5.8 MHz and at a communication
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transmitter/receiver device 314’ and hence there is little
attenuation of radio waves.

Not only when the antenna 302’ comes as standard
equipment but also when the antenna 302’ is retrofitted by
an occupant, a dealer, or the like, the antenna 302’ hardly
projects into the air guide passage 146', nor does it
project outward from the wind screen 78', of course.
Therefore, there is no deterioration in the aerodynamic
characteristics of the motorcycle 12, and an improvement is
achieved in terms of aesthetic marketability.

Returning to Fig. 13, running wind FW directed toward
the front surface of the center garnish 102’ enters the air-
guide inlet 112', and passes through the air guide passage
146’ to flow upward and to the sides from the back surface
of the wind screen 78’'. A proper amount of this rear-
surface flow RW from the back surface of the wind screen 78°
merges with a front-surface flow FW that has flown along the
front surface of the wind screen 78°. As a result, the
negative pressure generated in the back surface of the wind

screen 78" becomes small. Accordingly, the force with which



deeper toward the rear. The antenna 302' is provided at a front portion of
the - 34 motorcycle 12', and further, since the motorcycle 12' moves
forward, good transmission and reception sensitivity is achieved between
the antenna 302" and the transmitter/. %ce_iver device 314" (see Fig. 19)
located forward of and above the antenna 302'. This is because only the
wind screen 78' made of resin and the center garnish 102" are present
between the antenna 302" and the transmitter/receiver device 314' and
hence there is little attenuation of radio waves. Not only when the

t281eNNe,302 CPMRRAT SEROART 10 RmeRt PULAISA WHED hEaNteiFace

302' is retrofitted by an occupant, a dealer, or the like, the antenna 302’
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air guide passage 146' to flow upward and to the sides from the back

surfaiexdf.therwiRBGeraet 28! .30 plopaercamddmof this reartsurface3ficiv

RW from the back surface of the wind screen 78'
will be described with reference to Fig. 19.

As shown in Fig. 19, the antenna 302’ constitutes the
ETC system 304" together with the motorcycle communication
device 10' as similarly shown in Fig. 4 as well. The
motorcycle communication device 10 is of a thin plate shape,
and has at its narrow end face 10a’ an insertion slot 308°
allowing insertion or withdrawal of a card 306°', and an
eject switch 310°'. The eject switch 310° is a switch used
for ejecting the card 306° inserted in the motorcycle
communication device 10'.

In the card 306°, information on the user, the bank
account for paying road tolls, and so on are encrypted and
stored in an internal IC chip. The card 306’ is read by the
motorcycle communication device 10°.

As a vehicle passes through a toll gate on a toll road,
the ETC system 304° automatically communicates with a
transmitter/receiver device 314" of an ETC gate 312°
provided at the toll gate, reads information recorded in the
card 306°', and notifies the transmitter/receiver device 314’
of the read information, together with information on the

section of the toll road traveled and information on the



merges with a front-surface flow FW that has flown along the front
surface of the wind screen 78'. As a result, the negative pressure
generated in the back surface of the wind screen 78' becomes small.
Accordingly, the force with which - 35;the front-surface flow FW is drawn
toward the back surface of the windscreen 78’ decreases, so the
front-surface flow FW goes directly to the rear as it is without going
around the edge of the wind screen 78', thus providing enhanced wind
shielding effect for the rider. Next, an ETC system 304' including the

vanieima 39pewildhpdeseribeshwihngferanee toFignl9. AsSHPMKIMKIY: the
19, the antenna 302’ constitutes the ETC system 304' together with the

traiemsielesdmeansicationdeevice T 45 simtledynsheven thEigrdads well 1
The, motorcycle communication device 10" is of a thin plate shape, and

£ s WGt TS Bnd Ta B Rt LANns SN SHSTRBRS aNBlirRFReeffFgmed
préthdeawalof, card,306,: and an.eiectayvitch, 310 oﬂ%ﬁ leghgyiteh 310,

is a switch'used for ejecting the card 306 inserted In motorcycle
caonirumicatign depice 1@ elrvihetery dBRS' dptwtBAtiGyan the ugesdheved

bank account for paying road tolls, and so on are encrypted and stored in
abpvintsrhalrelipsThaear 806 fieTe it bymhs anerdyrld 2° to stop at

co unication device 10'. As a vehicle passes through a toll gate on a toll
t T gage, ghereby ma ghg it possible é% redu%e congestion.

The motorcycle communication device 10’ of the ETC
system 304’ is provided, for example, inside the storage box
70" (see Fig. 13), and cannot be seen from the outside.
Further, as mentioned above, the antenna 302° and the cable
302a’ are not exposed to the outside, either. It follows
that the ETC system 304' is arranged so as to be entirely
invisible from the outside. It is thus impossible for an
outsider to tell if a motorcycle is equipped with the ETC
system, and also an improvement can be achieved in terms of
environmental resistance performance such as waterproof
property, dust-proof property, and the like. Further, since
the mounting of the ETC system 304’ does not result in
formation of an unnecessary protrusion, there is no
deterioration in aerodynamic performance and aesthetic
marketability.

The mounting structure 300’ according to this
embodiment is constituted by the front cowl 76°, the wind
screen 78', the air guide passage 146°', the recess 136', and
the antenna 302°'.

The antenna 302’ of the ETC system 304°' and its



the ETC system 304' automatically communicates with a
transmitter/receiver device 314' of an ETC gate 312' provided at the toll
gate, reads information recorded in the card 306', and notifies the
transmitter/receiver device 314" of thgyead information, together with
information on the section of the toll road traveled and information on the
- 36 vehicle type, the card company, and so on. Accordingly, the
transmitter/ receiver device 314' determines the road toll for the vehicle in
guestion, and carries out predetermined processing for charging the road
menihtoia gredetemined sa@’ canpanyulfwiusesobibedrIGaystesn384' as
described above eliminates the need for the motorcycle 12' to stop at a
ORGIFGAR, fieréBy-heidng it possible to reduce congestion. The motorcycle

comrw@s@i%ggx@g 10; of %gg(e ggg %&%ggcfg{és tpvided, 11, upant

example, inside the storage (see , and cahnnot be see

t froes thepowtsider 1 ByRigers agtmentionesl ahgyss the-aatenpardeapdihg o’ ,
cable 302a’ are not exposed to the outside, either. It follows that the ETC

argstens 804'sis Hreangrdds B to betentitdly ihvisibiefrom theodutsiele. [tes
thus impossible for an outsider to tell if a motorcycle is equipped with the

e & SRR i SREUR BVt Eafibeldehi@Ray Higfmd g tde the
mAWIRYRED ! Jesistance REHEIRANGE.SUC AR WRISIPIQQ! RIOPEI. 1q-

dust-proof property, and the like. Isrlr%rther, since t?e mounting ofltée EJ‘IDC
reyStenfSod’ does nakesuddncard 306° information on the user,
the bank account for the payment of a road toll, and the
like.

Next, the occupant closes the riding seat 31', and
straddles the riding seat 31’ to start the driving of the
motorcycle 12°. Since the antenna 302 is not exposed to
the outside, during running of the motorcycle 12', the
antenna 302" is not directly hit by running wind but is hit
only by a part of the rear-surface flow RW, and hence no
excessive wind pressure is exerted on the antenna 302'.

As the motorcycle 12°' enters and exits a toll road such
as an expressway, the motorcycle communication device 10°
communicates with the transmitter/receiver device 314°' at
the ETC gate 312' via the antenna 302’ and, as described
above, exchanges information on the user, the bank account
for the payment of a road toll, the section of the toll road
traveled, the vehicle type, the card company, and the like.
The transmitter/receiver device 314' thus performs

processing for charging the road toll to a predetermined

card company.



formation of an unnecessary protrusion, there is no deterioration in
aerodynamic performance and aesthetic marketability. The mounting
structure 300" according to this embodiment is constituted by the front
cowl 76, the wind screen 78', the air gglide passage 146', the recess 136,
and the antenna 302'. The antenna 302" of the ETC system 304" and its -
37 mounting structure 300" configured as described above operate as
follows. First, before riding the motorcycle 12", an occupant tilts up the
riding seat 31' to expose the storage box 70', and inserts the card 306’
into thae ingettort shot 308hef #ue srotarcyole’caamppiwatias dexiceal ¥ront
provided inside the motorcycle 12'. The motorcycle communication device
ARy R4S rBATiHMsefiedRardabenfthtibA on thedisks, Berpaged in

account for the payment of a road toll, and the .like, Next, the occupant
Spcaliithc st T ma ettt e st R O

1 SiEingoRfdha e MotaISHCIsyl B e DiRFertheraenna 8R2 ISHOLBXPATRA 1O High

the outside, during running of the motorcycle 12', the antenna 302" is not
tiestiit bt byruand gewirepliuitas histensl;'/ﬂfyva_i,pyrtm thh rearesthifecedibw
béggéggdgﬁgcgg¥g§§§e§%ggmgxépgﬁguﬂigzgﬁggﬁtggEgngsggadevice
314', thus ensuring reliable communication.

When finishing the driving of the motorcycle 12’ upon
arrival at a destination, after the motorcycle 12° is
brought to a stop, the riding seat 31°' is tilted up, and the
eject switch 310’ of the motorcycle communication device 10°
is pressed to withdraw the card 306°'. Upon the operation on
the eject switch 310°, the card 306’ is ejected to a degree
not dropping out, and is pulled out by the occupant.

As described above, in the mounting structure 300
according to this embodiment, the antenna 302’ is not
exposed to the outer surface, so most of the running wind
flows from the front cowl 76’ toward the front surface of
the wind screen 78', and there is little increase in air
resistance. Further, since only a proper amount of wind
flows in the air guide passage 146°', no excessive wind
pressure is exerted on the antenna 302'. Further, the
antenna 302’ is provided at the most front and upper
position of the motorcycle 12', and no blocking object is
present in between the antenna 302’ and the transmitter-

receiver device at the toll gate, thus achieving good

transmission and reception sensitivity.



As the motorcycle 12' enters and exits a toll road such as an expressway,
the motorcycle communication device 10' communicates with the
transmitter/receiver device 314" at the ETC gate 312' via the antenna 302’
and, as described above, exchanges_ pformation on the user, the bank
account for the payment of a road toﬂv’, the section of the toll road
traveled, the vehicle type, the card company, and the like. The
transmitter/receiver device 314' thus performs processing for charging the
road toll to a predetermined card company. - 38 At this time, the antenna

302" i, prpyided atg, frant. ARd Hppeh PRy, of the MQIOLGYClS, 123 20 Igmi1e

arranged in an orientation that takes the directivity of radio waves into
h&onaigeiaiopby beingrfittatiindbhe ¢aeessi 306 rHight rapamissiahandecess
reception sensitivity is thus achieved between the antenna 302' and the

1Hansniitier/RebanrdedRe  3¢a1 (R Eeadingreliasitabhefuiaion.

When finishing the driving of the motorcycl ' upon .arrival at a
SRR TN BT Bron g o FROB He ek
t@&h_&ﬁ'@i‘_&lﬁ %ﬁt®e§@§{§wcﬁ§§&%¢@ﬂﬁ}0@f¢%§%”m%a%h
device 10' is pressed to withdraw the card 306'. Upon the operation on
réspefdct switeh g the @atd866Fsejedted tat dagien rnatelropping
out, and is pulled out by the occupant. As described above, in the
t?ﬁ&ﬁ%ﬁﬁfﬁﬁﬁﬁﬁﬁ?é@@r device 314' is assumed to be present.

It is thus possible for an occupant without special
knowledge, measuring instrument, jig, and the like to
readily install the antenna 302’ at a position and in an
orientation that ensure high sensitivity. Therefore, it is
possible to extend the range of choices in terms of
installation companies and personnel.

The antenna 302° hardly projects into the air guide
passage 146’ and thus does not disturb the rear-surface flow
RW passing through the air guide passage 146°. Further,
since hardly any rear-surface flow RW hits the antenna 302°
and no excess wind pressure is exerted, the mounting
strength with respect to the recess 136’ and the structure
of the recess 136’ need not to be excessively increased.
Further, provided that the antenna 302" does project
somewhat into the air guide passage 146°, the rear-surface
flow RW flowing in the air guide passage 146" is not as
strong as the running wind FW flowing along the front
surface of the center garnish 102'. Therefore, only a
proper amount of wind flows and hence no excessive wind

pressure is exerted on the antenna 302°.



according to this embodiment, the antenna 302' is not exposed to the
outer surface, so most of the running wind flows from the front cow! 76’
toward the front surface of the wind screen 78', and there is little increase
in air resistance. Further, since only %\ﬁ)roper amount of wind flows in the
air guide passage 146', no excessive Wind pressure is exerted on the
antenna 302'. Further, the antenna 302" is provided at the most front and
upper position of the motorcycle 12', and no blocking object is present in
between the antenna 302" and the transmitter- receiver device at the toll

g SElp e Cbsmesen an s e 28,

Further, since the antenna

tead:priendatenreoualedbyithe regess 3fdhe AR NNR3QA £8B0fn of
readily installed in an orientation in which the antenna 302" exhibits strong

thensorisgsiennd Boeption eineatiBin2df rhslicivave pwith trespetito an
angle O (see Fig. 18) at which the transmitter/receiver device 314" is

IneLgiRtroapRent. PR Ts AREFOSEhIEISVAT Scdtiakr ItBRE speciihe
o &0Q0Ieq9g, measyring instrument, jig, and tg}% "ﬁlto egg%%dsiévﬂié'%agéh%he
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antenna 302" at a position and’in‘an" orientation that ensure
arsepsitivitgobherefore, it is possible to extend the range of choices in

terms of installation companies and personnel.
Should an excessive wind pressure or external force be

unexpectedly exerted on the antenna 302', there is no fear
of dislodging of the antenna 302" as it is supported on a
step 136a’ (see Fig. 18) in the rear surface. Further,
since the recess 136° is almost entirely filled with the
antenna 302', there is little fear of the rear-surface flow
RW being disturbed by the recess 136°".

The antenna 302° is covered by the lower portion 78a’
of the wind screen 78' or the center garnish 102’ and cannot
be seen from the outside. Further, the cable 302a’ is
directly led into the front cowl 76° from the recess 136°.
No portion of the antenna 302" is thus exposed to the
outside.

Next, modifications of the mounting structure of the
antenna 302°' will be described with reference to Figs. 20 to
23. It should be noted that the portions that are the same
as those of the above-mentioned mounting structure 300’ are
noted by the same symbols, and detailed description thereof
is omitted. Each of these modifications provides the same
effect as that of the above-mentioned mounting structure

300°.



The antenna 302" hardly projects into the air guide passage 146' and thus
does not disturb the rear-surface flow RW passing through the air guide
passage 146'. Further, since hardly any rear-surface flow RW hits the
antenna 302" and no excess wind pressure is exerted, the mounting
strength with respect to the recess 136" and the structure of the recess
136' need not to be excessively increased. Further, provided that the
antenna 302" does project somewhat into the air guide passage 146, the
rear-surface flow RW flowing in the air guide passage 146' is not as

strong asdhgsHNRiIRgigd R\ flawing along,ihe front swrface af theo -

center garnish 102'. Therefore, only a proper amount of wind flows and
adeocd oexoesaivewind prekbiie staxaitethorcthetariiagaa 802" - 49
The antenna 302' is positioned fairly at the back of the air guide passage

PHOpige dictediemipeaiieefion’of tihe eepaningnéieneshasgess 136",
t ractically invisihle,and does hot obstruct forward vision, nar s th
e L8 AnaOgecehl K of e Dros REa i e alehm 022

occupant made unnecessarily aware o

caxhopidigl exgessive M&Q@@%@@gﬁxwg@?w&@@_ dexpeetedivsoza
exerted on the antenna 302', there is no fear of dislodging of the antenna

w02 gs #pestpportddhennze istep T36a1(sée dlid. 183 dn thiecreawsutfang. of
Further, since the recess 136" is almost entirely filled with the

the cartridge 402° is easy. Further, the cartridge 402’ can

be detached by releasing the engagement of the claw 402a’.

The antenna 302’ is separated from the air guide passage

146" by a top cover 402b"', and thus not applied with wind

pressure.

The top cover 402b° of the cartridge 402’ is smoothly
connected to the upper surface of the meter visor 126b’' so
as to be flush with the upper surface. This allows the
lower surface of the air guide passage 146’ to be formed
more smoothly, thus allowing the rear-surface flow RW to
readily move.

Since the cartridge 402’ holds the antenna 302’ so that
the antenna 302°' does not project into the air guide passage
146', it can be said that the cartridge 462' practically
constitutes a recess of the air guide passage 146°. Further,
although the antenna 302' does not project into the air
guide passage 146' at all, the cartridge 402" forms a part
of the air guide passage 146°', and the antenna 302" is
mounted to the cartridge 402'. This is equivalent to say

that the antenna 302’ is provided in the air guide passage

146" .



antenna 302', there is little fear of the rear-surface flow RW being
disturbed by the recess 136'. The antenna 302" is covered by the lower
portion 78a’ of the wind screen 78' or the center garnish 102' and cannot
be seen from the outside. Further, the gable 302a’ is directly led into the
front cowl 76' from the recess 136'. No portion of the antenna 302' is thus
exposed to the outside. Next, modifications of the mounting structure of
the antenna 302' will be described with reference to Figs. 20 to 23. It
should be noted that the portions that are the same as those of the

abovgsmentigned maeding siruciyre 300 g oted Py-tha §ames 1o -

symbols, and detailed description thereof is omitted. Each of these
agpodificatorisoprovitesdhé sandd feffect dsithattdfdhembeueanaitivhetls
mounting structure 300'. - 41 As shown in Fig. 20, in a mountlgg c
a

SEENREIE ddoresdbtdigdo SChevmbbfficatiBnaa Eﬁﬁﬁdd‘é 402
plpcg \ided ;ééh%)fcaé'gn of the.aboye L{yger{%% ned rgc 136' aif]gttgelzzz

enna ilt in the cartrldge e cartrl xed

Ndhm Preagamentief %ﬁém%nwiﬁée@ﬁ@é%wewﬁte@/ﬁ%e it
126b', so the mounting of the cartridge 402" is easy. Further, the cartridge

doAp' eali beddeachetiiioreldasing thegengag@mnenteafehé ¢faw 402a11 .

The antenna 302" is sefparated from the ajr guide passage
Further, the use of the boss 412° elimilnates the need for an

adhesive, a double-faced tape, or the like, or eliminates
the need of additional machining for forming a fixing hole.

Further, as shown in Fig. 21, by providing a screw hole
302b’" (or a fixing stay or the like) in the antenna 302°, it
is unnecessary to provide a separate bracket, thus allowing
a reduction in the number of parts.

In this case, although the antenna 302" does not
project into the air guide passage 146° at all, the
connecting plate 142° forms a part of the air guide passage
146°', and the antenna 302’ is mounted to the connecting
plate 142'. This is equivalent as the antenna 302’ being
provided in the air guide passage 146°

As shown in Fig. 22, in a mounting structure 420°
according to a third modification, the above-mentioned
recess 136°' is not provided, and the antenna 302" is
provided directly on the meter visor 126b’. 1In the case of
the above-mentioned mounting structure 420° as well, good
sensitivity is achieved because the antenna 302' is provided
at a front and upper portion of the motorcycle 12'. Further,

since the antenna 302" is provided inside the front cowl 76°,



146' by a top cover 402b, and thus not applied with wind pressure. The
top cover 402b' of the cartridge 402" is smoothly connected to the upper
surface of the meter visor 126b' so as to be flush with the upper surface.
This allows the lower surface of the air guide passage 146' to be formed
more smoothly, thus allowing the reat8urface flow RW to readily move.
Since the cartridge 402' holds the antenna 302' so that the antenna 302’
does not project into the air guide passage 146, it can be said that the
cartridge 402" practically constitutes a recess of the air guide passage
146' . Further, although the antenna 302' does not project into the air
nQyAFCpasiage YABGIRIE B ES tridy X6 16 SR PP of R uRR? " -
passgage ]%16' and.the a tgrénaa 131’9(23 IS mgblgtechto the cartridg% 14:10 . This

; . , it
is equiva atto say that the aftenna 3027 is prov%gdalln the Air gwfe ape. *

adessage #&'rof2 ths shewndn Fig 3JadadBouning steisfuigdl) thus
according to a second modification, the antenna 302" is securely fixed

aMidvasgreadddym aboss di2phat grojects of tHehlsactesurfanerdiane flow
connecting plate 142'. No wind pressure is exerted on the antenna 302'

RWince it does not project into the air guide passage 146" at all. Further,

thetﬁ&‘¥&B§E§§éé¢8§e@“¥@3¥ﬁ®€’Eﬁ%ﬂ?rfﬁne, the antenna 302

may be provided near the rear end of the meter visor 126b’.

As shown in Fig. 23, in a mounting structure 430
according to a fourth modification, the antenna 302' is
provided within a small handlebar cover 436' made of resin
which covers a handlebar 432°' and a meter panel 434",
instead of the large-sized front cowl 76’ mentioned above.
Within the handlebar cover 436°, the antenna 302°' is
provided in front of the handlebar 432' and the meter panel
434" .

The handlebar cover 436" covers the portion of the
handlebar 432’ other than a grip 432a’, a lever 432b', and a
hydraulic unit 432c¢’, and is shaped so as to become lower in
height as it extends toward the front. The center portion
of the handlebar cover 436’ forms a small cover 438" that
can be separated from the other portion. The antenna 302°
is fixed onto the back surface of the small cover 438'.

In the case of the above-mentioned mounting structure
430’ as well, good sensitivity is achieved because the
antenna 302' is provided at a front and upper portion of the
motorcycle 12'. Further, since the antenna 302' is provided

inside the handlebar cover 436', no excessive wind pressure



adhesive, a double-faced tape, or the like, or eliminates the need of
additional machining for forming a fixing hole. Further, as shown in Fig.
21, by providing a screw hole 302b' (or a fixing stay or the like) in the
antenna 302', it is unnecessary to provide a separate bracket, thus
allowing a reduction in the number d¥$arts. In this case, although the
antenna 302' does not project into the air guide passage 146’ at all, the
connecting plate 142' forms a part of the air guide passage 146', and the
antenna 302" is mounted to the connecting plate 142'. This is equivalent
as the antenna 302' being provided in the air guide passage 146'. As
1issiReTireRieR2thea MdERRRY stAfcture 420" according to a third
modification bove-mentioned regess 136’ is not,provided, the
antegr{i;aﬁ% lutlllggp?roéavi 33; %ﬁegﬁxyad(gn c meg%gr% \ﬂzlc?r 132%6 " %%heﬁ %gse of
ndB8ahoveIReptionsd muKHingsirustae 4280 asavalb geed3 sensitivity Be
achieved because the antenna 302" is provided at a front and upper
ongortisr df flve- moforcyeleat® LEUrtG®@S difdotrelartenns BoRiRprovideam) -
inside the front cowl 76', - 43 no excessive wind pressure is exerted on

the aiterifa BB LESEhdr sk ti8antdtHa 33 HAR WOESH At shape, it
cofffRAANALAN dig 2l IuldR PassAgR MY el Dl iise Uounehe
passage of a proper amount of the rear-surface flow RW.
antenna mounting structure for a motorcycle according to the
present invention are not limited to that of the above-

described embodiments, and can be configured in various ways

without departing from the scope of the present invention.
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As indicated by a two-dot chain line, the antenna 302" may be provided
near the rear end of the meter visor 126b'. As shown in Fig. 23, in a
mounting structure 430" according tga fourth modification, the antenna
302" is provided within a small handlebar cover 436' made of resin which
covers a handlebar 432" and a meter panel 434', instead of the
large-sized front cowl 76" mentioned above. Within the handlebar cover

., the antenna 302" is provided in front of the handlebar 432' and the
meter panel 434'. The handlebar cover 436' covers the portion of the
handlebar 432' other than a grip 432a’, a lever 432b', and a hydraulic unit

1. 4%c.andds shaped 5o gsdahecoge loger in beightas i extsndaianad <on
the front. The center portion of the handlebar cover 436' forms a small
deviceverd3g thatceary BESepaARIEH o We Giher FGHiGR TR atenf@ecitic
1n£ 3028 fixedontodhe backsyrface of the small courr 438+ in the aage okaio,
the above-mentioned mounting structure 430" as well, good sensitivity is
and aéhieveriBEcaase the SaitenAd 302 R-providéd at a%font and tpper StOring

predortion.otthe motercysleild. Furtherssineedhe aptepnas302yis provided
inside the handlebar cover 436', no excessive wind pressure - 44 - is

exertéd DRAAE aftdhna BOSY HIFOUIIEERoted BRR thelanténrBos6F iCyele
saidotsnecassarily, fe oneused i ETE. ThesantganasiPemay, be said seat

serves as an openable and closable 1lid that covers the
storage space; and

a light that is provided inside the storage box and
operable to turn on when the seat is opened,

wherein the motorcycle communication device is provided
inside the storage box at a position below the light such
that the insertion slot is oriented upwards in the direction
of the light,

whereln the motorcycle’ communication device, the
insertion slot, and the light are provided on one of a left

or right lateral wall surface of the storage box.
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one used for, for example, GPS (Global Positioning System). It is
needless to mention that the motorcycle communication device and its
mounting structure and the antennggnounting structure for a motorcycle
according to the present invention are not limited to that of the above-
described embodiments, and can be configured in various ways without
departing from the scope of the present invention. 45 CLAIMS: 5 A

2. Meypting structure of amotorgycle communicgtion deviee which.periorms ; on
transmission and reception of specific information between a motorcycle

devigid tecousidedbytadid; LaAd includes an insertion slot into which a card
staeing predetgimined infarpationds;inggrteds comprising:1Q.a storage,vi ded
box provided under a seat of a motor cycle, said storage box including a

on  &iGTAGE 3Pace NSdidsehl Seflcs A8 BpEnABIP AR d tosabledidihae where

a scQvers thes storage spaeesand a light that is provided inside the storage
box and 15 operable to turn on when the seat is opened, wherein the
motorcycle communication device is provided inside the storage box at a

3. Pposition bglow thedightsuehcthatdhedisedionslotsreriented wpwards ikation
the direction _of the light, 2C wherein the motorcycle co-Cmun_cation

devV ifeRicR e fiddftionSIGt andPiR light arB pr&videtfor BRe 5Fa s further

comprising:
an openable and closable cover that covers the insertion
slot; and

detection means for detecting opening of the cover.
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or right lateral wall surface of the storage box. 46 2. The mounting
structure of a motorcycle communication device according to Claim 1, 5
wherein the motorcycle communicatjon device is provided on a surface
inside the storage box opposite to a’dide where a side stand is provided.
3. The mounting structure of a motorcycle communication 110 device
according to any one of the preceding claims further comprising: an
operable and closable cover that covers the insertion slot; and detection_ .
4. mBBfs Brdetetity opehitgtofifie cover.247 ™ THeWoufiting IRk Bf + O
devidmoiereyelecommynicatignrdeyice according to claim 3, 5 wherein the
lights provided to the cover and light is,operable to tyrn on when the _ oh
opEHIIG oF thé BEver i Yetedted By ?hvelfiP écti%ﬁ means. 5. 4 motor§ydle TC
11gHhaving aprounting sirictiireraceardingeany: Hd anscofithe préceding caims: is
further comeglsin -front cowl that covers at least a front side of a

.a
det st poriGR of g%%%%?elboar} iff the motorcycle; a wind screen provided

above the front cowl; an a-i- guide passage that is open to the front cowl

5. 15Aar%90%rg¥gi§gl%et\p{g\e7niége fr%nt r%g\ﬁvh%g%%hesqapgé%%arrethg ccording any
one of the preceding claims further comprising:

a front cowl that covers at least a front side of a
center portion of a handlebar in the motorcycle;

a wind screen provided above the front cowl;

an alr gulde passage that 1s open to the front cowl
and provided between the front cowl and the handlebar, the
air guide passage communicating with a back surface side of
the wind screen; and

an antenna that performs transmission and reception of
specific information between the motorcycle and the outside,

wherein the antenna 1is provided in the air guide

passage.

6. The motorcycle according to Claim 5,
wherein a recess 1s provided in the air guide passage;
and

the antenna 1s arranged in the recess.

7. The motorcycle according to Claim 6,



air gu=ide passage communicating with a back surface side 17 the wind
screen; and an antenna that performs transmission and reception of
specific information between the maigrcycle and the outside, 20 wherein
the antenna is provided in the air guide passage. 6. The motorcycle
according to Claim 5, wherein a recess is provided in the air guide
passage; 20 and the antenna is arranged in the recess. The motorcycle
aceording o Clai.f, 48 whetein a,coner for covaringthe antenpads: ded to
provided to the recess. - 49 MOTORCYCLE COMMUNICATION

the FEYRSE -AND MOUNTING STRUCTURE THEREOF ABSTRACT OF
THE DISCLOSURE To provide a motorcycle communication device which
allows easy card insertion and withdrawal even in a dark place and
provides superior environmental resistance, and a mounting structure
thereof, and an antenna mounting structure for said motorcycle which
suppresses an increase in air resistance and can provide good
transmission and reception sensitivity. A mounting structure (300) has a
motorcycle communication device (10) including an insertion slot (308)
into which a card



(306) is inserted, a storage box (70) including a space (70a) for storing
items such as helmets (HI, 112) and an openable and closable riding seat
(31) that covers the space (70a), and a light (320) that is provided inside
the storage box (70) and turns on when the riding seat (31) is opened.
The motorcycle communication de\_/icg9(19) and the light (320) are
provided in a right wall surface (326) inside the storage box (70). The
insertion slot (308) of the motorcycle communication device (10) is
oriented in the direction of the light (320). The motorcycle (12" has a front
cowl (76') that covers the front surface of a handlebar (26'), a wind screen

(78" provided ab%r@ﬁcf%ﬂé:%‘@pmﬁj i&g%iﬁle age (146") that
is open to the fronﬁﬁﬁmm%een%cow cowl (76")
and the handlebar £26)), Moe i guide paRgsaAgR K146 Fegmmunicating with
the back surface side of the wind screen (78'), and an antenna (302') that
performs transmissioft BanidrA<eE ptibn Bt Bpdific InP&iiidtion between the

vehicle and the outside. The antenna (302") is arranged in a recess (136')
of the Air %nggi%%ssgge (146"). Fig. 3

motorcycle communication device which allows

easy card insertion and withdrawal even in a dark place and
provides superior environmental resistance, and a mounting
structure thereof, and an antenna mounting structure for said
motorcycle which suppresses an increase in air resistance and can
provide good transmission and reception sensitivity.

A mounting structure (300) has a motorcycle communication
device (10) including an insertion slot (308) into which a card
(306) is inserted, a storage box (70) including a space (70a) for
storing items such as helmets (H1, H2) and an openable and
closable riding seat (31) that covers the space (70a), and a
light (320) that is provided inside the storage box (70) and
turns on when the riding seat (31) is opened. The motorcycle
communication device (10) and the light (320) are provided in a
right wall surface (326) inside the storage box (70). The
insertion slot (308) of the motorcycle communication device (10)
is oriented in the direction of the light (320).

The motorcycle (12’) has a front cowl {76’} that covers
the front surface of a handlebar (26°), a wind screen (787)
provided above the front cowl 76’, an air guide passage (146")
that is open to the front cowl (76°) and provided between the
front cowl (76’) and the handlebar (26"), the air guide passage
(146") communicating with the back surface side of the wind
screen (78’), and an antenna (302’) that performs transmission
and reception of specific information between the vehicle and the
outside. The antenna (302') is arranged in a recess (136") of
the air guide passage (1467).

Fig. 3



