
- 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 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 toll 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
and research for an ETC designed  for motorcycles are thus underway. 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 communication 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 - 3  communication device at
the front portion, the mounting of  the antenna in a motorcycle is also
subject to more  constraints than in an automobile 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
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, - 4  the
vehicular con nunication de,ice is illuminated 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
motorcycle in a dark place, the insertion or  w_drawal muss. be ce formed
near road light or by relying  solely on dim 1-gnu. SUf,11.1RY Or THE
INVENT ION Emtodiments of the present invention. have been made in
vie;,:; of the above-mentioned problems. ments of the  present =invention
provide a motorcycle communication dev::i.ce  which allows easy card
insertion and withdrawal even in a  dark tI. ace and provides superior
environme-tal. resiistance,  and a mounting n_ re. hereof. MoreoTier in the
configuration described in Patent.  - e Document 1, she antenna is
provided along the upper surface  of the meter case. However, if the
meter case is small, the  antenna cannot be placed, or is prm.videc so as
to pro-.ecr_  



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
laying a s l gni f J.canu par- in determinino  regarded as p p aesthetic
appearance, it is desirable that the front portion  be free from added
objects. Pence, embodiments of the present "invention have been  made
in view of the above-mentioned problems as welI.  umbodimenLs of the
present invention provide an antenna  mounting structure for a motorcycle
which sutpresses an  n crease- in a.r resistance and can aide good
tran.sm-ssicn and reception sensitivity. A mounting structure of a
motorcycle communication  device according to embodiments of the
.resent -r_ver..uu.iorn -is  used for pemform'-q transrlssion and reception
or specific  information between a motorcycle and the outside by rad-_o,  



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'  communication device is provided inside
the storage box  at a po ;'_tion below the _g t such that the insertion  slot
is oriented upwards in the direction of the light,  wherein Lite motorcycle
communication device, the  insertion slot, and the light are oro'v%_i-ded
on one of a  left or right lateral wall surface of the storage box. According
to this configurat'.on, the motorcycle  ccmmunicat io~_ device Is ill =inated
by the light that turns  on when the lio. cue-.ed, thereby allowing easy card
insertion and withdrawal even in a dark place du-lino  nighttime or the like.
Further, the motorcycle communication  device is provided in ide the
storage box, thereby a ,....eving  



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  1luninated by the light. When the insertion slot is provided so as to
be oriented  in the direction: of the light, the insertion slot car_ be  =adily
illuminated by ..the The s orage box may be provided under the seat, the
seat may also serve as the lid, and the insertion slot may  be crov7ided so
as to be oriented upward. In this case, since  the sea-- covers the top of
the storage box, uupori opening the  seat, the insertion sloe of the
motorcycle communication  device is or ented_ toward top open,-ing,
thereby  facilitating card inner ior_ and withdrawal. The motorcycle
communication device may be provided on  a s.- rfac inside the storage
box o .pos i to to a lde where side stand is provided. According-y, when
the no~o-cycle-s  being parked in a slightly tilted position by the side
stand, the surface on the opposite side is at  `_he most visible location
from an occupant, so the insertion  slot can be readily checked visually. In
an emb oa-lment, _ i, mounting structure of the above  motorcycle
communication device may further comprise an  openable and closable
cover that covers tine insertion slot  and aetection means for detecting
opening of the cover. 



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_-!owi^_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, thereby achieving superior  environmental res_s:ance.
When the light is provided to the cover, the structure  on main boo: side
can be made corroact, and the vicinity  of the insertion slot can be broadly
llu-urinated. in an embodiment, here or_ov:i_ded a motorcycle having
mounting structure, comprising: a front cowl that covers a-.  least a front
side of a center port--on of a handlebar in the  motorcycle; a wind screen
provided above the front cowl; an  air guide passage --hat -is open to the
front cowl and provided  between -he front cowl and the handlebar, the air
guide  passage comrmin ca-'n_ng a back surface side of ` e wind  screen;
and an antenna -hat performs transmission and  reception of soecific
information between the motorcycle and  he outside. The antenna -'s
provided t- e air guide  passage. According to the above ermcd.! meet,
most of the running  



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. Furl er, the antenna is provided at
the most front and fairly upper position of the mono :vcle,  and no blocking
obect is present in 'between tie 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 -9- the a-r guide
cassage. A cover for covering the antenna may be provded to the  recess.
This makes it eas-er for air to flow through! the  air gu-de passage. In the
rrcuntinq structure of a motorcycle corrm.un_cauion  device according to
embodiments of the present i-nvention, th,e  motorcycle communicat-on
device is . _iur r1aiecz by the light  that turns on when the mici is openea,
thereby al =owing easy  card insertion and w-thdrawal even in a dark_
place during  nighttime or the like. Fur't'her, the motorcycle communication
device is provided inside the, storage box, thereby a. c'`lieving  superior
environmental resistance. 



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. Further, since c_-) a proper amount o1
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
device at a toll gate, good  transmission and reception sensitivity are
thereby received. 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 3 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 is 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 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
according to a modification. Figure 13 is a side view of a motorcycle
according to a  further embodiment. 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 13 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 sectional 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. - 12  DESCRIPTION OF THE
PREFERRED EMBODIMENTS A motorcycle communication device and a
mounting  structure thereof according to the present invention will be
described below by way of embodiments with reference to the  attached
Figs. 1 to 12. A motorcycle communication device  10 according to a first
embodiment is mounted in a  motorcycle (vehicle) 12 (see Fig. 1). 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. 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 rear 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. - 13  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  end portion of the swing arm. The 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 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 - 14
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. As shown in Fig.
3, 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 lid 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
- 15  10 constitutes an ETC system 304 together with an antenna  302.
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
vehicle type, the  card company, and so on. Accordingly, the
transmitter/receiver device 314 determines the 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 - 16  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.
The motorcycle communication device 10 of the 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 lid 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
- 17  mechanism for the riding seat 31 is not limited to the key  lock 324
but may be one that is automatically  locked/unlocked by a keyless entry
system, for example. The storage box 70 has a horizontally elongated
light  320 provided at a somewhat high position at substantially  



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 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 18  with the insertion slot 308 is located at the top.
A  support bracket 336 is provided below the motorcycle  communication
device 10, and hooks 338 are provided on the  



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 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 - 19  provided on the
same right wall surface 326, a light- 



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
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 H1, 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. 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 H1, H2 are
stored, the motorcycle  communication device 10 is arranged in a gap
therebetween,  and thus no interference occurs. Therefore, two
large-sized  helmets H1, 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  LZ from either end) of the length L1 of the storage box
70.  



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 back mirror  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
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 antenna 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 - 22  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. 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 3-2, 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 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 due to - 23  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
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. 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 10a, 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 - 24  the occupant. Since the end face
10a is oriented upward,  the card 306 is prevented from inadvertently
falling off.  Thereafter, the riding seat 31 is closed and locked with the key
lock 324 for parking. During parking, the ETC  system 304 is not exposed
to the outside, and superior  environmental resistance is achieved. While
the above-mentioned mounting structure 300 is  applied to the motorcycle
12, the mounting structure 300 may  of course be applied to an
automobile. That is, in the case  of an automobile as well, the room light is
turned off while  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 - 25  surface 402a in which the insertion slot
402 is provided, an  openable and closable cover (lid) 412 for covering the
surface 402a, and a horizontally elongated cover light 414  provided to the
cover 412. It should be noted that in Figs.  11 and 12, the case 408 is
indicated by an imaginary line so  that the main body device 404 and the
micro switch 410 are  visible. 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 26 _ the
cover 412, the operation member 410a is operated by the  protrusion
412a provided to the cover 412, thereby allowing  detection of the
opening/closing state of the cover 412.  The cover light 414 operates in
conjunction with the micro  switch 410, and is turned off when the cover
412 is closed,  and turned on when the cover 412 is opened. The insertion
slot 402 is thus 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 - 27  the cover light 414 in conjunction with the opening of
the  cover 412, thereby facilitating insertion and withdrawal of  the card
306. Further, the motorcycle communication devices 400 and  430 provide
superior environmental resistance because the  main body device 404 is
covered by the case 408 and the  cover 412, thus allowing mounting at
various 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 28 _ F' so as to be vertically swingable. A fuel tank 28' and a
radiator 29' arranged in rear 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'. 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 - 29 - end portion of the
swing arm. The 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 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 lid  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 - 30  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. 



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 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 - 31 - exterior design.
The center garnish 102' has a headlight 108' at the  central distal end
portion, winker lamps 110' provided at  



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', 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 - 32 -. the left-right direction of the handlebar 26'.
A handlebar  



cover 132' is provided to the handlebar 26'. The lower end  portion of the
handlebar stem 122' is connected to the pair  of front forks 25'. 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 formed by 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
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 windscreen 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 



-- 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`. 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
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 is 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 - 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/receiver 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
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 - 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
antenna 302'  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 l0a' 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
- 36  vehicle type, the card company, and so on. Accordingly, the
transmitter/ receiver device 314' determines the 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 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 -
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 the insertion slot 308' of  the motorcycle communication device 10'
provided inside the  motorcycle 12'. The motorcycle communication device
10'  reads from the inserted card 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. - 38  At this time, the antenna
302' is provided at a front  and upper portion of the motorcycle 12', and is
arranged in  an orientation that takes the directivity of radio waves  into
consideration by being fitted in the recess 306'. High  transmission and
reception sensitivity is thus achieved  between the antenna 302' and the
transmitter/receiver device  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. - 39
Further, since the antenna 302' is fixed in place while  having its position
and orientation regulated by the recess  136', the antenna 302' can be
readily installed in an  orientation in which the antenna 302' exhibits strong
transmission and reception directivity of radio waves with  respect to an
angle 0 (see Fig. 18) at which the  transmitter/receiver 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'. - 40
The antenna 302' is positioned fairly at the back of  the air guide passage
146' as viewed from the direction of  the occupant. The antenna 302' is
thus practically  invisible and does not obstruct forward vision, nor is the
occupant made unnecessarily aware of the presence of the  antenna 302'.
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'. - 41  As shown in Fig. 20, in a mounting
structure 400'  according to a first modification, a cartridge 402' is
provided at the location of the above-mentioned recess 136',  and the
antenna 302' is built in the cartridge 402'. The  cartridge 402' is fixed
through engagement of a claw 402a'  with respect to the meter visor
126b', so the mounting of  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 402' 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'. - 42  As shown in Fig. 21, in a mounting structure 410'
according to a second modification, the antenna 302' is  securely fixed
with a screw 414' to a boss 412' that  projects on the back surface of the
connecting plate 142'.  No wind pressure is exerted on the antenna 302'
since it  does not project into the air guide passage 146' at all.  Further,
the use of the boss 412' eliminates 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'. In 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', - 43  no excessive wind pressure is exerted on
the antenna 302'.  Further, since the antenna 302' has a compact shape, it
does not narrow the air guide passage 146' very much, thus  allowing
passage of a proper amount of the rear-surface flow  RW. 



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 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 - 44 - is
exerted on the antenna 302'. It should be noted that the antenna 302' is
not  necessarily be one used for ETC. The antenna 302' may be  



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  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. 45  CLAIMS: 5 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 insertion slot into which a card
storing  predetermined information is inserted, comprising: 10 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
covers the  storage space; and 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
position below the light such  that the insertion slots oriented upwards in
the direction  of the light, 2C wherein the motorcycle co-Cmun_cation
device, the  insertion slot, and the light are provided on one of a 



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 communication device is provided  on a surface
inside the storage box opposite to a side 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
means for detecting opening of the cover. 47  4. The mounting structure of
a motorcycle communication  device according to claim 3, 5 wherein the
lights provided to the cover and  light is operable to turn on when the
opening of the cover is  detected by the detection means. 5. A motorcycle
having a mounting structure according any  10 one of the preceding .'aims
further comer sing. 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 a-i- guide passage that is open to the front cowl
15 and provided between the front cowl and the handlebar, the  



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 motorcycle 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
according to Claim 6, 48  wherein a cover for covering the antenna-is
provided to  the recess. - 49  MOTORCYCLE COMMUNICATION
DEVICE  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 (Hl, 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 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
(78')  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 (146'). Fig. 3 


