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(54) TURNING VEHICLE HEADLIGHT

(57) A vehicle comprises a head lamp which irradi-
ates a head lamp irradiation region set in front of a vehicle
body; an auxiliary lamp which irradiates an auxiliary lamp
irradiation region set in front of the head lamp irradiation
region; a bank state detecting section which detects a
bank state of the vehicle body; and a lighting control sec-
tion which lights the auxiliary lamp depending on the bank
state, the lighting control section causes the auxiliary

lamp to be lighted in a set lighting state when the bank
state detecting section detects a predetermined set bank
state, and the lighting control section causes the auxiliary
lamp to be lighted in a preceding lighting state at lumi-
nosity lower than that of the set lighting state, when the
bank state detecting section detects a preceding bank
state which occurs before the vehicle body reaches the
set bank state.
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Description

CROSS-REFERENCE TO THE RELATED APPLICA-
TION

[0001] This application claims priority to and the benefit
of Japanese Patent Application No. 2015-256647 filed
on December 28, 2015, the entire disclosure of which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0002] The present invention relates to a vehicle which
turns in a state in which a vehicle body thereof is banked
(tilted) from an upright state to one side in a vehicle width
direction.

DESCRIPTION OF THE RELATED ART

[0003] In some cases, an exemplary vehicle such as
a motorcycle turns in a state in which a vehicle body
thereof is banked while the vehicle is traveling. For ex-
ample, in a case where the vehicle turns in a state in
which its vehicle body is banked from its upright state to
the left, a region to be irradiated by a head lamp is lowered
at the left from the perspective of a rider straddling the
vehicle body. In other words, it becomes difficult for the
head lamp to irradiate a region which is distant in the
traveling direction, in a region which is inward with re-
spect to the turning direction of the vehicle body. As a
solution to this, a vehicle is known, including an auxiliary
lamp which is lighted (turned on) according to the bank
angle of the vehicle body, in addition to the head lamp
(see e.g., Japanese Laid-Open Patent Application Pub-
lication No. 2013-248988).
[0004] However, in the auxiliary lamp disclosed in the
above patent literature is lighted when the vehicle body
is banked at a predetermined bank angle, and a region
in the traveling direction (a region to which the vehicle
turns) is not irradiated with the light until the auxiliary
lamp is lighted. In a case where the vehicle turns and its
vehicle body is banked in a state in which the head lamp
is on, the auxiliary lamp is lighted abruptly at a predeter-
mined bank angle, in addition to the head lamp. This
makes the rider feel discomfort.
[0005] In view of the above, an object of the present
invention is to reduce discomfort of a rider when an aux-
iliary lamp is lighted (turned on) while allowing the rider
to well see a road surface of a region to which a vehicle
turns during traveling, in the vehicle including the auxil-
iary lamp.

SUMMARY OF THE INVENTION

[0006] According to an aspect of the present invention,
a vehicle which turns in a state in which a vehicle body

is banked (tilted) from an upright state to a first side in a
vehicle width direction of the vehicle body, comprises a
head lamp which is attached to the vehicle body, and
irradiates a head lamp irradiation region set in front of
the vehicle body; an auxiliary lamp which is attached to
the vehicle body, and irradiates an auxiliary lamp irradi-
ation region set in front of the head lamp irradiation re-
gion, on the first side in the vehicle width direction; a bank
state detecting section which detects a bank state of the
vehicle body; and a lighting control section which lights
the auxiliary lamp depending on the bank state of the
vehicle body, wherein the lighting control section causes
the auxiliary lamp to be lighted in a predetermined set
lighting state at predetermined luminosity, when the bank
state detecting section detects a predetermined set bank
state of the vehicle body, and wherein the lighting control
section causes the auxiliary lamp to be lighted in a pre-
determined preceding lighting state at predetermined lu-
minosity lower than the predetermined luminosity of the
predetermined set lighting state, when the bank state de-
tecting section detects a predetermined preceding bank
state of the vehicle body which occurs before the vehicle
body reaches the predetermined set bank state.
[0007] In accordance with this configuration, when the
vehicle body is banked to the predetermined preceding
bank state with a bank angle smaller than that of the
predetermined set bank state, the auxiliary lamp is lighted
in the preceding lighting state, and can irradiate the aux-
iliary lamp irradiation region, in the traveling direction of
the vehicle body, before the auxiliary lamp reaches the
set lighting state. This allows the rider to well see a region
to which the vehicle turns, in the front region in the
traveling direction while the vehicle is turning. Since the
auxiliary lamp is lighted in the preceding lighting state,
before the auxiliary lamp reaches the set lighting state,
when the vehicle is banked to the first side in the vehicle
width direction, a change in the brightness of the light
can be reduced, which prevents the rider from feeling
discomfort due to the lighting of the auxiliary lamp. In the
preceding bank state of the vehicle body, the auxiliary
lamp is lighted in the preceding lighting state at the lumi-
nosity lower than that of the set lighting state. This makes
it possible to prevent, for example, a situation in which a
person riding in a vehicle coming from the opposite di-
rection is bothered by glaring light emitted from the aux-
iliary lamp. Thus, the auxiliary lamp becomes the pre-
ceding lighting state before it reaches the set lighting
state. As a result, it becomes possible to prevent the rider
from feeling discomfort due to the lighting of the auxiliary
lamp, and prevent the situation in which a person riding
in a vehicle coming from the opposite direction is both-
ered by glaring light emitted from the auxiliary lamp, while
allowing the rider to well see the road surface of the region
to which the vehicle turns.
[0008] At least a portion of the auxiliary lamp irradiation
region formed in a case where the vehicle body is in the
predetermined preceding bank state may be an auxiliary
lamp preceding irradiation region located in front of a cut-
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offline of the head lamp irradiation region of the head
lamp in a case where the vehicle body is in the upright
state, and the lighting control section may control the
luminosity of the light emitted from the auxiliary lamp used
to irradiate the auxiliary lamp irradiation region in such a
manner that the luminosity is set to be lower when the
vehicle body is in the predetermined preceding bank
state than when the vehicle body is in the predetermined
set bank state.
[0009] In accordance with this configuration, since the
luminosity of the light emitted from the auxiliary lamp used
to irradiate the auxiliary lamp preceding irradiation region
after the preceding bank state is detected is controlled
to be lower than that of the set bank state. This makes it
possible to prevent, for example, a situation in which the
person riding in the vehicle coming from the opposite
direction is bothered by glaring light emitted from the aux-
iliary lamp, before the vehicle body reaches the set bank
state. Thus, since the auxiliary lamp becomes the pre-
ceding lighting state before it reaches the set lighting
state, it becomes possible prevent the situation in which
the person riding in the vehicle coming from the opposite
direction is bothered by glaring light emitted from the aux-
iliary lamp, while allowing the rider to well see the road
surface of the region to which the vehicle turns.
[0010] At least a portion of the auxiliary lamp irradiation
region formed in a case where the vehicle body is in the
predetermined preceding bank state may be located in
front of a cut-off line of the head lamp irradiation region
of the head lamp in a case where the vehicle body is in
the upright state, and the auxiliary lamp irradiation region
formed in a case where the vehicle body is in the prede-
termined set bank state may be located rearward relative
to the cut-offline of the head lamp irradiation region of
the head lamp in a case where the vehicle body is in the
upright state.
[0011] In accordance with this configuration, since at
least a portion of the auxiliary lamp irradiation region
formed when the vehicle body is in the preceding bank
state is located in front of the cut-offline of the head lamp
irradiation region of the head lamp, the auxiliary lamp is
lighted at the predetermined luminosity at earlier time
while preventing the situation in which the person riding
in a vehicle coming from the opposite direction is both-
ered by glaring light emitted from the auxiliary lamp. Also,
since the auxiliary lamp irradiation region formed when
the vehicle body is in the set bank state is located rear-
ward relative to the cut-offline of the head lamp irradiation
region of the head lamp, the brightness of the limit emitted
from the auxiliary lamp is increased, and the rider can
well see the road surface.
[0012] The lighting control section may control lumi-
nosity of the light emitted from the auxiliary lamp in such
a manner that the luminosity is increased as a degree of
a bank angle of the vehicle body is increased after the
auxiliary lamp has reached the predetermined set lighting
state.
[0013] In accordance with this configuration, it be-

comes possible to prevent a rapid change in the lumi-
nosity of the light emitted from the auxiliary lamp when
the vehicle body has reached the set bank state. As a
result, it becomes possible to more effectively prevent
the rider from feeling discomfort due to the lighting of the
auxiliary lamp.
[0014] A degree of a bank angle of the vehicle body in
a case where the auxiliary lamp is lighted after the bank
state detecting section detects that the vehicle body has
reached the predetermined preceding bank state may be
larger than a degree of the bank angle in a case where
the auxiliary lamp is turned off after the bank state de-
tecting section detects that the vehicle body has exited
the predetermined preceding bank state.
[0015] In accordance with this configuration, since the
auxiliary lamp is alighted and turned off in different bank
states of the vehicle body, a hysteresis can be set in the
lighting operation of the auxiliary lamp. This makes it pos-
sible to prevent a situation in which the auxiliary lamp is
lighted and turned off in repetition, at a boundary between
the state in which the auxiliary lamp is lighted and the
state in which the auxiliary lamp is turned off.
[0016] The lighting control section may control lumi-
nosity of the light emitted from the auxiliary lamp in such
a manner that the luminosity is increased as a degree of
a bank angle of the vehicle body is increased after the
bank state detecting section detects that the vehicle body
has reached the predetermined preceding bank state.
[0017] In accordance with this configuration, the lumi-
nosity of the light emitted from the auxiliary lamp is con-
trolled to be gradually increased, after the bank state de-
tecting section detects that the vehicle body has reached
the preceding bank state. This makes it possible to pre-
vent a rapid change in the brightness of the light just after
the first auxiliary lamp is lighted and to more effectively
prevent discomfort of the rider.
[0018] The predetermined set bank state may include
a first set bank state and a second set bank state having
a bank angle larger than that of the first set bank state,
the predetermined preceding bank state may include a
first preceding bank state having a bank angle smaller
than that of the first set bank state, and a second pre-
ceding bank state having a bank angle smaller than that
of the second set bank state, the auxiliary lamp may in-
clude a first auxiliary lamp which irradiates a first auxiliary
lamp irradiation region set in front of the head lamp irra-
diation region, and a second auxiliary lamp which irradi-
ates a second auxiliary lamp irradiation region set in front
of the first auxiliary lamp irradiation region, the lighting
control section may cause the first auxiliary lamp to be
lighted in a first set lighting state at predetermined lumi-
nosity of the light, when the bank state detecting section
detects that the vehicle body has reached the first set
bank state, the lighting control section may cause the
second auxiliary lamp to be lighted in a second set lighting
state at predetermined luminosity of the light, when the
bank state detecting section detects that the vehicle body
has reached the second set bank state, and the lighting
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control section may cause the second auxiliary lamp to
be lighted in a second preceding lighting state at prede-
termined luminosity of the light which is lower than that
of the second set lighting state, when the bank state de-
tecting section detects the second preceding bank state
of the vehicle body after the lighting control section
caused the first auxiliary lamp to be lighted in the first set
lighting state.
[0019] In the vehicle including the plurality of auxiliary
lamps, if the auxiliary lamps are lighted only in the set
bank states, respectively, in a stepwise manner, seam-
less lighting of the auxiliary lamps is not realized, and the
rider may feel discomfort. In accordance with the above
configuration, since the second auxiliary lamp becomes
the preceding lighting state between the first set lighting
state and the second set lighting state, seamless lighting
of the auxiliary lamps can be realized, and the rider do
not feel discomfort.
[0020] The luminosity of the light emitted from the aux-
iliary lamp when the vehicle body is in the predetermined
preceding bank state may be set to a value which is lower
than 1000cd, to prevent a situation in which a person
riding in another vehicle is bothered by glaring light emit-
ted from the auxiliary lamp.
[0021] In accordance with this configuration, since the
luminosity of the light emitted from the auxiliary lamp
when the vehicle body is in the preceding bank state is
set to a value which is lower than 1000cd, it becomes
possible to prevent, for example, a situation in which a
person riding in the vehicle coming from the opposite
direction is bothered by glaring light emitted from the aux-
iliary lamp.
[0022] The luminosity of the light emitted from the aux-
iliary lamp when the vehicle body is in the predetermined
preceding bank state may be set to a value of 300cd or
higher.
[0023] In accordance with this configuration, since the
luminosity of the light emitted from the auxiliary lamp
when the vehicle body is in the preceding bank state is
set to a value of 300cd or higher, the rider can well see
the road surface.
[0024] According to another aspect of the present in-
vention, a vehicle which turns in a state in which a vehicle
body is banked from an upright state to a first side in a
vehicle width direction of the vehicle body, comprises a
head lamp which is attached to the vehicle body, and
irradiates a head lamp irradiation region set in front of
the vehicle body; an auxiliary lamp which is attached to
the vehicle body, and irradiates an auxiliary lamp irradi-
ation region set in front of the head lamp irradiation re-
gion, on the first side in the vehicle width direction; an
event detecting section which detects an event which
occurs in the vehicle while the vehicle is traveling; and a
lighting control section which lights the auxiliary lamp de-
pending on the event of the vehicle, wherein the lighting
control section causes the auxiliary lamp to be lighted in
a predetermined set lighting state at predetermined lu-
minosity, when the event detecting section detects a pre-

determined set event of the vehicle, and wherein the light-
ing control section causes the auxiliary lamp to be lighted
in a predetermined preceding lighting state at predeter-
mined luminosity lower than that of the predetermined
set lighting state, when the event detecting section de-
tects a preceding event of the vehicle which occurs before
the predetermined set event of the vehicle.
[0025] In accordance with this configuration, even in a
case where some time is taken until the auxiliary lamp
reaches the set lighting state, in the vehicle in which the
auxiliary lamp is lighted in the set lighting state when the
predetermined set event occurs, the auxiliary lamp is
caused to be lighted in the preceding lighting state when
the preceding event occurs before the predetermined set
event. This makes it possible to prevent a situation in
which the auxiliary lamp irradiation region to be irradiated
by the auxiliary lamp is significantly deviated from a suit-
able location.
[0026] The above and further objects, features and ad-
vantages of the present invention will more fully be ap-
parent from the following detailed description of preferred
embodiment with reference to the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

Fig. 1 is a front view of a motorcycle which is an
exemplary vehicle according to Embodiment 1.
Fig. 2 is a block diagram showing a configuration for
controlling lighting operations of auxiliary lamps of
Fig. 1.
Fig. 3 is a schematic view showing an exemplary
relationship between bank angles of a vehicle body
and brightness of light of the auxiliary lamps.
Fig. 4 is a flowchart showing the lighting operation
of a first auxiliary lamp of Fig. 1.
Fig. 5A is a schematic view showing the lighting
states of a head lamp and the auxiliary lamps in a
case where a vehicle body is in an upright state.
Fig. 5B is a schematic view showing a head lamp
irradiation region of the head lamp of Fig. 5A.
Fig. 6A is a schematic view showing the lighting
states of the head lamp and the auxiliary lamps in a
case where the vehicle body is in a first preceding
bank state.
Fig. 6B is a schematic view showing the head lamp
irradiation region of the head lamp and auxiliary lamp
irradiation regions of the auxiliary lamps in the light-
ing states of Fig. 6A.
Fig. 7A is a schematic view showing the lighting
states of the head lamp and the auxiliary lamps in a
case where the vehicle body is in a first set bank
state.
Fig. 7B is a schematic view showing the head lamp
irradiation region of the head lamp and the auxiliary
lamp irradiation regions of the auxiliary lamps in the
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lighting states of Fig. 7A.
Fig. 8A is a schematic view showing the lighting
states of the head lamp and the auxiliary lamps when
the vehicle body is in a second preceding bank state.
Fig. 8B is a schematic view showing the head lamp
irradiation region of the head lamp and the auxiliary
lamp irradiation regions of the auxiliary lamps in the
lighting states of Fig. 8A.
Fig. 9 is a view showing a control performed for the
lighting operations of the auxiliary lamps according
to Embodiment 2, corresponding to Fig. 3.
Fig. 10 is a view showing a control performed for the
lighting operations of the auxiliary lamps according
to Embodiment 3, corresponding to Fig. 3.
Fig. 11 is a view showing a control performed for the
lighting operation of the auxiliary lamp according to
Embodiment 4, corresponding to Fig. 3.
Fig. 12 is a view showing a control performed for the
lighting operations of the auxiliary lamps according
to Embodiment 5, corresponding to Fig. 3.
Fig. 13 is a view showing a control performed for the
lighting operations of the auxiliary lamps according
to Embodiment 5, corresponding to Fig. 3.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0028] Hereinafter, the embodiments of the present in-
vention will be described with reference to the drawings.
Throughout the drawings, the same or corresponding
components are designated by the same reference sym-
bols, and will not be described repeatedly. The stated
directions are from the perspective of a rider straddling
a motorcycle. A vehicle width direction of the vehicle body
of the motorcycle corresponds with a rightward and left-
ward direction.

(Embodiment 1)

[0029] Fig. 1 is a front view of a motorcycle 1 according
to Embodiment 1. As shown in Fig. 1, the motorcycle 1
includes a cowling 2 covering a vehicle body 10. The
cowling 2 includes a front cowling 2a, and a side cowling
2b. A front fork 4 is rotatably coupled at a lower end por-
tion thereof to a front wheel 3. The front cowling 2a covers
the upper side of the front fork 4. The side cowling 2b is
located rearward relative to the front cowling 2a and cov-
ers the vehicle body 10 from outer sides in the vehicle
width direction. A head lamp 5 is attached to the front
portion of the front cowling 2a. In the present embodi-
ment, the head lamp 5 is a head lamp including a light
emitting diode (LED) light source as a light source. The
light source of the head lamp 5 is not limited to the LED
light source, and may be a halogen lamp, a discharge
lamp, etc. The head lamp 5 irradiates a head lamp irra-
diation region 50 set in a road surface 15 which is in front
of the vehicle body 10 when the head lamp 5 is lighted
(turned on) (see Fig. 7B).
[0030] A plurality of auxiliary lamps 6 are attached to

the vehicle body 10 on the right and left sides of the head
lamp 5 in the vehicle width direction. As in the case of
the head lamp 5, each of the plurality of auxiliary lamps
6 includes the LED light source (not shown). As in the
case of the head lamp 5, the light source of each of the
plurality of auxiliary lamps 6 may be a halogen lamp, a
discharge lamp, etc.
[0031] More specifically, the plurality of auxiliary lamps
6 include a first auxiliary lamp 6a, a second auxiliary lamp
6b, and a third auxiliary lamp 6c which are disposed on
a first side (in the present embodiment, on the left side
from the perspective of the rider) in the vehicle width di-
rection relative to the head lamp 5. The plurality of aux-
iliary lamps 6 further include a first auxiliary lamp 6d, a
second auxiliary lamp 6e, and a third auxiliary lamp 6f
which are disposed on a second side (in the present em-
bodiment, on the right side from the perspective of the
rider) in the vehicle width direction relative to the head
lamp 5. The plurality of auxiliary lamps 6a to 6f have the
same structure. The number of the auxiliary lamps 6 dis-
posed on the first side in the vehicle width direction rel-
ative to the head lamp 5 is not limited to three, and is
preferably two or more. The auxiliary lamps 6d to 6f, and
the auxiliary lamps 6a to 6c are disposed to be symmetric
in the rightward and leftward direction, with respect to a
center line L of the vehicle body 10, extending in a direc-
tion perpendicular to the vehicle width direction, at a cent-
er of the vehicle body 10 in the vehicle width direction.
Alternatively, the auxiliary lamps 6d to 6f, and the auxil-
iary lamps 6a to 6c may not be disposed to be symmetric
in the rightward and leftward direction, with respect to
the center line L.
[0032] The first auxiliary lamps 6a, 6d are upper aux-
iliary lamps, respectively. The second auxiliary lamps 6b,
6e are intermediate auxiliary lamps located below the
first auxiliary lamps 6a, 6d, respectively. The third auxil-
iary lamps 6c, 6f are lower auxiliary lamps located below
the second auxiliary lamps 6b, 6e, respectively. The lay-
out of the first auxiliary lamps 6a, 6d, the second auxiliary
lamps 6b, 6e, and the third auxiliary lamps 6c, 6f, shown
in Fig. 1 is merely exemplary. Also, hereinafter, in a case
where it is not necessary to distinguish the first auxiliary
lamps 6a, 6d, the second auxiliary lamps 6b, 6e, and the
third auxiliary lamps 6c, 6f from each other, these will be
referred to as the auxiliary lamps 6.
[0033] The lighting operations of the auxiliary lamps 6
are controlled depending on an event occurring in the
motorcycle 1 while the motorcycle 1 is traveling. In the
present embodiment, the lighting operations of the aux-
iliary lamps 6 are controlled according to the bank (tilting)
state of the vehicle body 10. The phrase "the lighting
operations of the auxiliary lamps 6 are controlled" means
"a lighting control section 8b which will be described later
controls the brightness of the light emitted from the aux-
iliary lamps 6 in the lighting states" as well as "the lighting
control section 8b turns ON or OFF the auxiliary lamps
6." When the vehicle body 10 is banked (tilted) to the first
side in the vehicle width direction, the auxiliary lamps 6
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irradiate auxiliary lamp irradiation regions 60 (see Figs.
6B, 7B, 8B) set in regions of the road surface 15 which
are in front of the head lamp irradiation region 50.
[0034] The size of each of the auxiliary lamp irradiation
regions 60 is set to be smaller than that of the head lamp
irradiation region 50. In the present specification, the
brightness of the light emitted from the auxiliary lamps 6
which irradiate the auxiliary lamp irradiation regions 60
is indicated by luminosity (luminous intensity) (cd, can-
dela). Alternatively, the brightness of the light emitted
from the auxiliary lamps 6 may be indicated by illumi-
nance (lx, lux), flux of light (1m, lumen), or the like. Each
of the auxiliary lamp irradiation regions 60 includes a
maximum luminosity region (not shown) having luminos-
ity which is 95% or higher and 100% or lower, of maximum
luminosity in a light distribution of the auxiliary lamp irra-
diation region 60. The luminosity of the light emitted from
each of the auxiliary lamps 6 is preferably set to a value
which is equal to or higher than 300cd. Specifically, the
luminosity of the light with which the maximum luminosity
region of the auxiliary lamp irradiation region 60 is irra-
diated is set to a value that is 300cd or more, and less
than the maximum luminosity of the light emitted from
the head lamp 5.
[0035] Now, description will be given of the control for
the lighting operations of the auxiliary lamps 6a to 6c in
a case where the vehicle body 10 is banked to the first
side (in the present embodiment, to the left side from the
perspective of the rider) in the vehicle width direction. In
the present embodiment, the auxiliary lamps 6d to 6f,
and the auxiliary lamps 6a to 6c are disposed to be sym-
metric in the rightward and leftward direction, with respect
to the center line L, and the lighting operations of the
auxiliary lamps 6d to 6f are the same as those of the
auxiliary lamps 6a to 6c. Therefore, the lighting opera-
tions of the auxiliary lamps 6d to 6f will not be described
specifically.
[0036] Fig. 2 is a block diagram showing a configura-
tion for controlling the lighting operations of the auxiliary
lamps 6a to 6c of Fig. 1. As shown in Fig. 2, the motorcycle
1 further includes a sensor 7, a controller 8, and a light
adjustment unit 9. The sensor 7 is a bank (tilting) state
detecting section (event detecting section) which detects
the bank state of the vehicle body 10. Specifically, the
sensor 7 detects a bank angular velocity around an axis
(roll axis) of the vehicle body 10 extending in a forward
and rearward direction, as the bank state of the vehicle
body 10. The sensor 7 is, for example, a gyro sensor.
The sensor 7 is electrically connected to the controller 8.
Alternatively, the sensor 7 may be included in the con-
troller 8.
[0037] The controller 8 includes a bank angle calcula-
tion section 8a and the lighting control section 8b. The
bank angle calculation section 8a integrates the bank
angular velocity output from the sensor 7 to calculate a
bank angle θ (see Fig. 1). The bank angle θ is formed
between a vertical line V extending vertically from a con-
tact point T of the front wheel 3 and the road surface 15,

and the center line L of the vehicle body 10, extending
in the direction perpendicular to the vehicle width direc-
tion, at the center of the vehicle body 10 in the vehicle
width direction. The value of the calculated bank angle
θ is input to the lighting control section 8b.
[0038] The lighting control section 8b outputs to the
light adjustment unit 9 a control signal used to control the
lighting operation of each of the auxiliary lamps 6 based
on the value of the bank angle θ. The light adjustment
unit 9 adjusts the luminosity of the light emitted from each
of the auxiliary lamps 6 in accordance with the control
signal output from the lighting control section 8b. Specif-
ically, the light adjustment unit 9 adjusts the luminosity
by controlling a current to be supplied to each of the aux-
iliary lamps 6. Alternatively, the light adjustment unit 9
may adjust the luminosity by changing a duty ratio
(ON/OFF cycle) with respect to each of the auxiliary
lamps 6. Further, the light adjustment unit 9 may be in-
cluded in the controller 8 or each of the auxiliary lamps 6.
[0039] Fig. 3 is a view schematically showing an ex-
emplary relationship between the bank angles of the ve-
hicle body 10 and the brightness (luminosity) of the light
emitted from the auxiliary lamps 6. In Fig. 3, a horizontal
axis indicates the bank angle. The bank angle 0 degree
indicates that the vehicle body 10 is in an upright state.
A vertical axis indicates a ratio (percentage) of the lumi-
nosity of the light emitted from each of the auxiliary lamps
6 in a state in which the vehicle body 10 is banked at a
specified bank angle with respect to the maximum lumi-
nosity of the light emitted from the auxiliary lamp 6. The
lighting state of each of the auxiliary lamps 6 includes a
set lighting state and a preceding lighting state which are
different in luminosity from each other according to the
value of the bank angle. The set lighting state is defined
as a state in which each of the auxiliary lamps 6a to 6c
is lighted at predetermined luminosity, when a predeter-
mined set bank state (set event) of the vehicle body 10
is detected. The set bank state is defined as a state in
which the vehicle body 10 is banked to an extent that a
set bank angle is calculated.
[0040] The set bank angle is a reference bank angle
at which each of the auxiliary lamps 6 is in the set lighting
state. The set bank angle is defined for each of the aux-
iliary lamps 6a to 6c. The set bank angles include a first
set bank angle 010, a second set bank angle θ20, and a
third set bank angle θ30. The value of the second set
bank angle θ20 is set to be larger than the value of the
first set bank angle θ10. The value of the third set bank
angle θ30 is set to be larger than the value of the second
set bank angle θ20. In the present embodiment, for ex-
ample, the first set bank angle θ10 is 10 degrees, the
second set bank angle θ20 is 20 degrees, and the third
set bank angle θ30 is 30 degrees. Each of the auxiliary
lamps 6a to 6c is attached to the vehicle body 10 in a
state in which each of the auxiliary lamps 6 is tilted with
respect to a horizontal plane according to the corre-
sponding set bank angle.
[0041] Now, regarding the set lighting state of the
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present embodiment, a first set lighting state L1 of the
first auxiliary lamp 6a will be exemplarily described.
When the vehicle body 10 is banked to an extent that the
first set bank angle θ10 is calculated, the lighting opera-
tion of the first auxiliary lamp 6a shifts from a first pre-
ceding lighting state P1 which will be described later, to
the first set lighting state L1. After that, when the vehicle
body 10 is banked at a lighting completion bank angle
θ11, the brightness of the light emitted from the first aux-
iliary lamp 6a becomes 100%.
[0042] The lighting completion bank angle is defined
as a bank angle at a time point when the luminosity of
the light emitted from each of the auxiliary lamps 6 chang-
es from a value less than the maximum luminosity in the
set lighting state and reaches the maximum luminosity.
The first auxiliary lamp 6a is lighted at the maximum lu-
minosity when the vehicle body 10 is banked at the first
lighting completion bank angle θ11. In the present em-
bodiment, for example, the first lighting completion bank
angle θ11 is 13 degrees. While the bank angle is in a
range of 10 to 13 degrees, the brightness of the light is
gradually increased in proportion to the bank angle. It
should be noted that a change rate of the brightness (lu-
minosity) of the light of the first auxiliary lamp 6a with
respect to the bank angle may be changed. In the present
embodiment, for example, a second lighting completion
bank angle θ21 is 23 degrees, and a third lighting com-
pletion bank angle θ31 is 33 degrees. At the bank angle
larger than the lighting completion bank angle, each of
the auxiliary lamps 6 continues to be lighted at the max-
imum luminosity.
[0043] The preceding lighting state is defined as a state
in which each of the auxiliary lamps 6a to 6c is lighted at
luminosity lower than that of the set lighting state, when
the preceding bank state (preceding event) which occurs
before the vehicle body 10 reaches the set bank state is
detected. The preceding bank state is defined as a state
in which the vehicle body 10 is banked to an extent that
a preceding bank angle smaller than the set bank angle
is calculated. The preceding bank angle is a reference
bank angle at which each of the auxiliary lamps 6 is in
the preceding lighting state. As in the case of the set bank
angle, the preceding bank angle is defined for each of
the auxiliary lamps 6a to 6c. In the present embodiment,
the preceding bank angles include a first preceding bank
angle θ12, a second preceding bank angle θ22, and a
third preceding bank angle θ32. In the present embodi-
ment, for example, the first preceding bank angle θ12 is
6 degrees, the second preceding bank angle θ22 is 16
degrees, and the third preceding bank angle θ32 is 26
degrees. Among the auxiliary lamps 6, the first auxiliary
lamp 6a is lighted (turned on) first. To prevent, for exam-
ple, a situation in which a person riding in a vehicle com-
ing from the opposite direction is bothered by glaring light
emitted from the first auxiliary lamp 6a, the value of the
first preceding bank angle θ12 is preferably set to 5 de-
grees or larger.
[0044] Further, when a bank state which has exited the

preceding bank state (hereinafter this will be referred to
as a lighting-off bank state) is detected, each of the aux-
iliary lamps 6a to 6c is turned off. The lighting-off bank
state is defined as a state in which the vehicle body 10
is banked to an extent that a lighting-off bank angle is
calculated. The lighting-off bank angle is a reference
bank angle at which each of the auxiliary lamps 6 is turned
off. The lighting-off bank angle is also defined for each
of the auxiliary lamps 6a to 6c. In the present embodi-
ment, the lighting-off bank angles include a first lighting-
off bank angle θ13, a second lighting-off bank angle θ23,
and a third lighting-off bank angle θ33. In the present
embodiment, for example, the first lighting-off bank angle
θ13 is 5 degrees, the second lighting-off bank angle θ23
is 15 degrees, and the third lighting-off bank angle θ33
is 25 degrees. In this way, the preceding bank angles are
set to be larger than the lighting-off bank angles, respec-
tively. Specifically, a degree of the bank angle in a case
where the first auxiliary lamp 6a is lighted (turned on)
after the bank state detecting section detects that the
bank state has reached the preceding bank state is larger
than that in a case where the first auxiliary lamp 6a is
turned off after the bank state detecting section detects
that the bank state has exited the preceding bank state.
[0045] Now, regarding the preceding lighting state of
the present embodiment, the first preceding lighting state
P1 of the first auxiliary lamp 6a will be exemplarily de-
scribed. In the first preceding lighting state P1, when the
vehicle body 10 is banked to an extent that the first pre-
ceding bank angle θ12 is calculated, the first auxiliary
lamp 6a is lighted (turned on). To prevent, for example,
the situation in which the person riding in the vehicle com-
ing from the opposite direction is bothered by the glaring
light emitted from the first auxiliary lamp 6a, the luminosity
of the light emitted from the first auxiliary lamp 6a in the
first preceding lighting state P1 is set to a value less than
1000cd. The first auxiliary lamp 6a is preferably lighted
at highest possible luminosity under this set condition.
Also, the luminosity of the light emitted from the first aux-
iliary lamp 6a is set to secure that the light emitted to the
road surface 15 can be well recognized by the rider.
[0046] For a time period from when the first auxiliary
lamp 6a is lighted (turned on) at the first preceding bank
angle θ12 until the first set bank angle θ10 is calculated,
namely, the vehicle body 10 reaches the first set bank
state L1, the luminosity of the light emitted from the first
auxiliary lamp 6a is constant. In the first preceding lighting
state P1, when the vehicle body 10 is banked to an extent
that the first lighting-off bank angle θ13 is calculated, the
first auxiliary lamp 6a is turned off. In this way, in the first
preceding lighting state P1, the auxiliary lamp 6 is lighted
at the constant luminosity, and therefore, it is not neces-
sary to perform a control for changing the luminosity of
the light emitted from the auxiliary lamp 6 in proportion
to the degree of the bank angle.
[0047] Fig. 4 is a flowchart showing the control for the
lighting operation of the first auxiliary lamp 6a. Now, with
reference to Fig. 4, the lighting operation of the first aux-

11 12 



EP 3 187 398 A1

8

5

10

15

20

25

30

35

40

45

50

55

iliary lamp 6a, performed based on Fig. 3 will be de-
scribed. As shown in Fig. 4, the controller 8 determines
whether or not a head lamp switch has been turned on
by the rider (step S1). The head lamp switch is a switch
used to light (turn on) the head lamp. The head lamp
switch of the motorcycle 1 is, for example, an ignition
switch attached on the vehicle body 10. When the con-
troller 8 determines that the ignition switch is ON in step
S1 (Step S1: Yes), the head lamp 5 is lighted (turned on).
[0048] Then, when the motorcycle 1 turns and the ve-
hicle body 10 is banked to the first side in the vehicle
width direction, the bank angle calculation section 8a de-
termines whether or the bank angle of the vehicle body
10 is equal to or larger than the first preceding bank angle
θ12 (step S2). When the bank angle calculation section
8a determines that the bank angle of the vehicle body 10
is less than the first preceding bank angle θ12 in step S2
(step S2: No), the controller 8 returns to step S2, and the
first auxiliary lamp 6a remains off.
[0049] On the other hand, when the bank angle calcu-
lation section 8a determines that the bank angle of the
vehicle body 10 is equal to or larger than the first preced-
ing bank angle θ12 in step S2 (step S2: Yes), the lighting
control section 8b causes the first auxiliary lamp 6a to be
lighted in the first preceding lighting state P1 (step S3).
Then, the bank angle calculation section 8a determines
whether or not the bank angle has reached the first light-
ing-off bank angle θ13 (step S4). When the bank angle
calculation section 8a determines that the bank angle
has reached the first lighting-off bank angle θ13 in step
S4 (step S4: Yes), the first auxiliary lamp 6a is turned off
(step S5). Then, the controller 8 returns to step S2, and
the bank angle calculation section 8a determines wheth-
er or not the bank angle of the vehicle body 10 is equal
to or larger than the first preceding bank angle θ12.
[0050] On the other hand, when the bank angle calcu-
lation section 8a determines that the bank angle has not
reached the first lighting-off bank angle θ13 in step S4
(step S4: No), the first auxiliary lamp 6a continues to be
lighted in the first preceding lighting state P1. Then, the
bank angle calculation section 8a determines whether or
not the bank angle is equal to or larger than the first set
bank angle θ10 (step S6).
[0051] When the bank angle calculation section 8a de-
termines that the bank angle is less than the first set bank
angle θ10 in step S6 (step S6: No), the controller 8 returns
to step S4, and the first auxiliary lamp 6a continues to be
lighted in the first preceding lighting state P1. On the other
hand, when the bank angle calculation section 8a deter-
mines that the bank angle is equal to or larger than the
first set bank angle θ10 (step S6: Yes), the lighting control
section 8b causes the first auxiliary lamp 6a to be in the
first set lighting state L1 (step S7).
[0052] Although not shown in the flowchart of Fig. 4,
when the bank angle of the vehicle body 10 is reduced
and reaches the first lighting-off bank angle θ13, after the
first auxiliary lamp 6a is lighted in the first set lighting
state L1, the first auxiliary lamp 6a is turned off. Fig. 4

does not show a flow in which when the bank angle of
the vehicle body 10 reaches the lighting-off bank angle,
while the auxiliary lamp 6 is lighted in the set lighting
state, the first auxiliary lamp 6 is turned off. The righting
operation of the second auxiliary lamp 6b or the third
auxiliary lamp 6c is the same as that of the first auxiliary
lamp 6a by replacing the first auxiliary lamp 6a with the
second auxiliary lamp 6b or the third auxiliary lamp 6c
and by replacing the preceding bank angle, the lighting-
off bank angle and the set bank angle of the first auxiliary
lamp 6a with those of the second auxiliary lamp 6b or the
third auxiliary lamp 6c. Therefore, the righting operation
of the second auxiliary lamp 6b or the third auxiliary lamp
6c will be not described.
[0053] After the third auxiliary lamp 6c has reached the
third set lighting state L3, all of the auxiliary lamps 6a to
6c are lighted in the set lighting states L1, L2, L3, respec-
tively. Thus, the control for the lighting operations of the
auxiliary lamps 6a to 6c is terminated. When the rider
turns off the ignition switch while the flowchart of Fig. 4
is executed, the control for the lighting operations of the
auxiliary lamps 6a to 6c is terminated.
[0054] Figs. 5A and 5B, Figs. 6A and 6B, Figs. 7A and
7B, and Figs. 8A to 8B show changes in the lighting states
of the head lamp 5 and in the auxiliary lamps 6a to 6c
and changes in the irradiation regions 50, 60, in a case
where the vehicle body 10 is changed from the upright
state to the second preceding bank state. Fig. 5A to Fig.
8A are schematic views showing the lighting states of
the head lamp 5 and the auxiliary lamps 6a to 6c which
are seen from the perspective of the rider straddling the
motorcycle 1. In Fig. 5A to Fig. 8A, single hatched lines
indicate that the auxiliary lamps 6 are lighted in the pre-
ceding lighting states, and double hatched lines indicate
that the head lamp 5 is lighted and the auxiliary lamps 6
are lighted in the set lighting states.
[0055] Fig. 5A shows the lighting state of the head lamp
5 in a case where the vehicle body 10 is in the upright
state. As shown in Fig. 5A, while the vehicle body 10 is
traveling in the upright state, the head lamp 5 is lighted.
While the motorcycle 1 is traveling, the head lamp 5 is
always lighted irrespective of the bank state of the vehicle
body 10. Fig. 5B shows the head lamp irradiation region
50 of the head lamp 5 of Fig. 5A. As shown in Fig. 5B,
the head lamp 5 irradiates the head lamp irradiation re-
gion 50 set in front of the vehicle body 10. The head lamp
irradiation region 50 includes a high beam irradiation re-
gion and a low beam irradiation region. According to the
rider’s operation, shifting between the high beam irradi-
ation region and the low beam irradiation region is per-
formed. Hereinafter, description will be given by express-
ing the low beam irradiation region as head lamp irradi-
ation regions 50, 51. The head lamp irradiation regions
50, 51 are located below a horizontal plane in a region
which is in front of the motorcycle 1. In Figs. 6B to 8B,
the head lamp irradiation region 50 to be irradiated in a
case where the vehicle body 10 is in the upright state is
indicated by a two-dotted line, while the head lamp irra-
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diation region 51 to be irradiated in a case where the
vehicle body 10 is in the bank state is indicated by a solid
line.
[0056] The head lamp 5 forms cut-off lines 50a, 51a
when the head lamp 5 is lighted. The cut-off lines 50a,
51a are the lines (light-dark boundary lines) to cut regions
to be irradiated in an upward direction, of the head lamp
irradiation regions 50, 51, to prevent, for example, the
situation in which the person riding in the vehicle coming
from the opposite direction is bothered by the glaring light.
The cut-off line 50a indicates the cut-off line in a case
where the vehicle body 10 is in the upright state. The cut-
off line 51 a indicates the cut-off line in a case where
which the vehicle body 10 is in the bank state. In a case
where the vehicle body 10 is in the upright state, the cut-
off line 50a extends linearly in the horizontal direction, in
parallel with the vehicle width direction of the vehicle body
10.
[0057] Fig. 6A shows the lighting states of the head
lamp 5 and the auxiliary lamps 6a to 6c which are formed
in a case where the vehicle body 10 is in the first preced-
ing bank state. As shown in Fig. 6A, in a case where the
vehicle body 10 is in the first preceding bank state, the
first auxiliary lamp 6a is lighted in the first preceding light-
ing state P1. Fig. 6B shows the head lamp irradiation
region 50 of the head lamp 5 and the auxiliary lamp irra-
diation regions 60 of the auxiliary lamps 6, of Fig. 6A. As
shown in Fig. 6B, when the vehicle body 10 is in the first
preceding bank state, the cut-offline 51a of the head lamp
irradiation region 51 is tilted to the first side in the vehicle
width direction (lowered at the left from the perspective
of the rider straddling the vehicle body 10). At this time,
the first auxiliary lamp 6a is lighted in the first preceding
lighting state P1 and irradiates the first auxiliary lamp
irradiation region 61 so that a front region in the traveling
direction (a region to which the motorcycle 1 turns), which
cannot be irradiated by the head lamp 5, can be irradiated
with the light (beam) emitted from the first auxiliary lamp
6a.
[0058] In the present embodiment, the first auxiliary
lamp 6a forms a cut-off line 61a when the first auxiliary
lamp 6a is lighted. This makes it possible to prevent, for
example, the situation in which the person riding in the
vehicle coming from the opposite direction is bothered
by the glaring light emitted from the first auxiliary lamp
6a, when the first auxiliary lamp 6a reaches the set light-
ing state while the motorcycle 1 is turning. The auxiliary
lamp irradiation region 60 to be irradiated by the auxiliary
lamp 6 in a case where the vehicle body 10 is in the
preceding bank state includes an auxiliary lamp preced-
ing irradiation region 60b located in front of the cut-off
line 50a of the head lamp irradiation region 50 of the head
lamp 5, which is irradiated in a case where the vehicle
body 10 is in the upright state. In a case where the vehicle
body 10 is in the first preceding bank state, the first aux-
iliary lamp irradiation region 61 includes a first auxiliary
lamp preceding irradiation region 61b which is located in
front of the cut-off line 50a of the head lamp irradiation

region 50 of the head lamp 5, which is irradiated in a case
where the vehicle body 10 is in the upright state. The first
auxiliary lamp 6a which irradiates the first auxiliary lamp
irradiation region 61 including the first auxiliary lamp pre-
ceding irradiation region 61b is lighted at luminosity of
300cd or higher and lower than 1000cd (300cd % lumi-
nosity <1000cd).
[0059] Fig. 7A shows the lighting states of the head
lamp 5 and the auxiliary lamps 6 which are formed in a
case where the vehicle body 10 is in the first set bank
state. As shown in Fig. 7A, when the vehicle body 10 is
in the first set bank state, the lighting state of the first
auxiliary lamp 6a shifts to the first set lighting state L1.
Fig. 7B shows the head lamp irradiation region 51 of the
head lamp 5 and the auxiliary lamp irradiation regions 60
of the auxiliary lamps 6 in the lighting states of Fig. 7A.
As shown in Fig. 7B, in a case where the vehicle body
10 is in the first set bank state, the cut-off line 51a of the
head lamp irradiation region 51 of the head lamp 5 is
tilted at a larger degree to the first side in the vehicle
width direction than when the vehicle body 10 is in the
first preceding bank state. At this time, the first auxiliary
lamp irradiation region 61 is irradiated by the first auxiliary
lamp 6a in such a manner that the cut-offline 61a of the
first auxiliary lamp irradiation region 61 is substantially
parallel to the cut-off line 50a of the head lamp irradiation
region 50 in a case where the vehicle body 10 is in the
upright state. At this time, the first auxiliary lamp 6a is
lighted at maximum luminosity.
[0060] Fig. 8A shows the lighting states of the head
lamp 5 and the auxiliary lamps 6 which are formed in a
case where the vehicle body 10 is in the second preced-
ing bank state. As shown in Fig. 8A, in a case where the
vehicle body 10 is in the second preceding bank state,
the second auxiliary lamp 6b is lighted in the second pre-
ceding lighting state P2, in addition to the lighting of the
head lamp 5 and the first auxiliary lamp 6a. Fig. 8B shows
the head lamp irradiation region 51 of the head lamp 5
and the auxiliary lamp irradiation regions 60 of the aux-
iliary lamps 6 in the lighting states of Fig. 8A. As shown
in Fig. 8B, in a case where the vehicle body 10 is in the
second preceding bank state, the cut-offline 51a of the
head lamp irradiation region 51 of the head lamp 5 is
tilted at a larger degree to the first side in the vehicle
width direction than in a case where the vehicle body 10
is in the first set bank state, and the cut-offline 61 a of
the first auxiliary lamp irradiation region 61 irradiated by
the first auxiliary lamp 6a is tilted to the first side in the
vehicle width direction. At this time, the second auxiliary
lamp 6b is lighted in the second preceding lighting state
P2, and irradiates a second auxiliary lamp irradiation re-
gion 62 so that a front region in the traveling direction
(region to which the motorcycle 1 turns), which cannot
be irradiated by the head lamp 5 and the first auxiliary
lamp 6a, can be irradiated by the second auxiliary lamp
6b.
[0061] As in the case of the first auxiliary lamp 6a, the
second auxiliary lamp 6b forms a cut-offline 62a when
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the second auxiliary lamp 6b is lighted. The second aux-
iliary lamp irradiation region 62 includes a second auxil-
iary lamp preceding irradiation region 62b located in front
of the head lamp irradiation region 50 in a case where
the vehicle body 10 is in the upright state. At this time,
the first auxiliary lamp 6a is lighted at maximum luminos-
ity. The second auxiliary lamp 6b which irradiates the
second auxiliary lamp irradiation region 62 including the
second auxiliary lamp preceding irradiation region 62b
is lighted at luminosity of 300cd or higher and lower than
1000cd (300cd % luminosity <1000cd).
[0062] In the above-described embodiment, when the
second auxiliary lamp 6b reaches the second preceding
lighting state P2, the first auxiliary lamp 6a may be turned
off or its luminosity of the light may be reduced.
[0063] The motorcycle 1 configured in the above-de-
scribed manner can obtain advantages described below.
[0064] In a case where the vehicle body 10 is banked
to the preceding bank state in which the bank angle of
the vehicle body 10 is smaller than that of the predeter-
mined set bank state, the auxiliary lamp 6 becomes the
preceding lighting state. Thereby, the front region in the
traveling direction can be irradiated by the auxiliary lamp
6 before the auxiliary lamp 6 reaches the set lighting
state. This allows the rider to well see the road surface
of the region to which the motorcycle 1 turns, while the
motorcycle 1 is turning. The auxiliary lamp 6 is first lighted
in the preceding lighting state at luminosity lower than
that of the set lighting state, and then shifts to the set
lighting state. This makes it possible to reduce a change
in the luminosity of the light emitted from the auxiliary
lamp 6. Therefore, it becomes possible to prevent a sit-
uation in which the auxiliary lamp 6 is lighted abruptly in
the set lighting state, and thereby the rider feels discom-
fort.
[0065] In the preceding bank state, the auxiliary lamp
6 becomes the preceding lighting state in which the aux-
iliary lamp 6 is lighted at luminosity lower than that of the
set lighting state. This makes it possible to prevent, for
example, the situation in which the person riding in the
vehicle coming from the opposite direction is bothered
by the glaring light emitted from the auxiliary lamp 6.
Thus, since the auxiliary lamp 6 is lighted in the preceding
lighting state before the auxiliary lamp 6 reaches the set
lighting state, the rider can well see the road surface of
the region to which the motorcycle 1 turns, while the mo-
torcycle 1 is turning, the rider does not feel discomfort
due to the lighting of the auxiliary lamp, and it becomes
possible to prevent, for example, the situation in which
the person riding in the vehicle coming from the opposite
direction is bothered by the glaring light emitted from the
auxiliary lamp 6.
[0066] The preceding lighting state and the set lighting
state are realized in such a manner that the luminosity
of the light emitted from each of the auxiliary lamps 6a
to 6c is adjusted. This can eliminate a need for an addi-
tional auxiliary lamp to be lighted in the preceding lighting
state. As a result, the number of members and cost can

be reduced.
[0067] Even in a case where some time is taken to light
each of the auxiliary lamps 6a to 6c, due to the influences
of a response time which is a sum of time when the con-
troller 8 outputs the control signal to each of the auxiliary
lamps 6a to 6c based on the detected value of the sensor
7, time when each of the auxiliary lamps 6a to 6c emits
the light, and the like, the auxiliary lamp 6 can be lighted
in the preceding lighting state at earlier time.
[0068] The auxiliary lamp 6 is lighted in the preceding
lighting state before the vehicle body 10 reaches the set
bank state, while the motorcycle 1 is turning on a curve,
an intersection, or the like, and irradiates the front region
in traveling direction (emits the light to the front region in
traveling direction). This allows the person riding in a ve-
hicle coming from the opposite direction and located at
a region that is beyond the curve or the intersection to
well see the light emitted to the road surface 15 and rec-
ognize the existence of the motorcycle 1 at earlier time.
[0069] The lighting control section 8b controls the aux-
iliary lamps 6a to 6c in such a manner that the luminosity
of the light emitted from each of the auxiliary lamps 6a
to 6c is increased with an increase in the bank angle of
the vehicle body 10 after each of the auxiliary lamps 6a
to 6c has reached the set lighting state. With this control,
it becomes possible to prevent a rapid change in the lu-
minosity of the light emitted from each of the auxiliary
lamps 6a to 6c when each of the auxiliary lamps 6a to
6c reaches the set lighting state. Therefore, it becomes
possible to effectively prevent the rider from feeling dis-
comfort due to the lighting of the auxiliary lamps 6a to 6c.
[0070] At least a portion of the auxiliary lamp irradiation
region 60 to be irradiated by the auxiliary lamp 6 in a case
where the vehicle body 10 is in the preceding bank state
is the auxiliary lamp preceding irradiation region 60b lo-
cated in front of the cut-offline 50a of the head lamp ir-
radiation region 50 irradiated by the head lamp 5, in a
case where the vehicle body 10 is in the upright state,
and the luminosity of the light emitted from the auxiliary
lamp 6 which irradiates the auxiliary lamp irradiation re-
gion 60 is lower when the vehicle body 10 is in the pre-
ceding bank state than when the vehicle body 10 is in
the set bank state. This allows the rider to well see the
front region in the traveling direction, because the auxil-
iary lamp preceding irradiation region 60b is irradiated
by the auxiliary lamp 6 while the motorcycle 1 is turning.
[0071] Since the luminosity of the light emitted from
the auxiliary lamp 6 which irradiates the auxiliary lamp
preceding irradiation region 60b in a case where the ve-
hicle body 10 is in the preceding bank state is lower than
that in a case where the vehicle body 10 is in the set bank
state, it becomes possible to effectively prevent the rider
from feeling discomfort when the auxiliary lamp 6 is light-
ed. Thus, since the auxiliary lamp irradiation region 60
includes the auxiliary lamp preceding irradiation region
60b, it becomes possible for the rider to well see the front
region in traveling direction and prevent the rider from
feeling discomfort due to the lighting of the auxiliary lamp
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6 while the motorcycle 1 is turning.
[0072] In the set bank state of the vehicle body 10, the
luminosity of the light of the auxiliary lamp 6 with which
the auxiliary lamp preceding irradiation region 60 located
in front of the cut-off line 50a of the head lamp irradiation
region 5 is irradiated, is set to a value which is less than
the upper limit value of the luminosity in a region which
is in front of the cut-offline 50a. The upper limit value is
designated by law. This makes it possible to prevent, for
example, the situation in which the person riding in the
vehicle coming from the opposite direction is bothered
by the glaring light emitted from the auxiliary lamp 6 light-
ed when the vehicle body 10 is in the preceding bank
state.
[0073] In the preceding bank state of the vehicle body
10, at least a portion of the auxiliary lamp irradiation re-
gion 60 (the auxiliary lamp preceding irradiation region
60b) is located in front of the cut-off line 51a of the head
lamp irradiation region 51 irradiated by the head lamp 5.
In the set bank state of the vehicle body 10, the auxiliary
lamp irradiation region 60 is located rearward relative to
the cut-off line 51a of the head lamp irradiation region 51
irradiated by the head lamp 5. In this way, in the preceding
bank state of the vehicle body 10, the auxiliary lamp 6 is
lighted at specified luminosity at earlier time while pre-
venting, for example, the situation in which the person
riding in the vehicle coming from the opposite direction
is bothered by the glaring light. In contrast, in the set bank
state of the vehicle body 10, the auxiliary lamp irradiation
region 60 is located rearward relative to the cut-offline
51a of the head lamp irradiation region 51 irradiated by
the head lamp 5. Thereby, by increasing the luminosity
of the light emitted from the auxiliary lamp 6, the rider
can well see the road surface 15 in the front region in
traveling direction.
[0074] The lighting control section 8b lights the auxil-
iary lamp 6 in such a manner that the luminosity of the
light emitted from the auxiliary lamp 6 is constant in a
specified range for a time period from when the preceding
bank angle is calculated until the set bank angle is cal-
culated. With this control for the lighting operation of the
auxiliary lamp 6, the front region in the traveling direction
can be irradiated at suitable luminosity at earlier time,
and it becomes possible to effectively prevent, for exam-
ple, the situation in which the person riding in the vehicle
coming from the opposite direction is bothered by the
glaring light emitted from the auxiliary lamp 6 in the spec-
ified range for the time period from when the preceding
bank angle is calculated until the set bank angle is cal-
culated, compared to a case where the luminosity of the
light emitted from the auxiliary lamp 6 is increased with
an increase in the degree of the bank angle of the vehicle
body 10. The luminosity of the light emitted from the aux-
iliary lamp 6 in a case where the vehicle body 10 is in the
preceding bank state is set to the value less than 1000cd
to prevent, for example, the situation in which the person
riding in the vehicle coming from the opposite direction
is bothered by the glaring light emitted from the auxiliary

lamp 6. This makes it possible to prevent, for example,
the situation in which the person riding in the vehicle com-
ing from the opposite direction is bothered by the glaring
light emitted from the auxiliary lamp 6 lighted when the
vehicle body 10 is in the preceding bank state.
[0075] The luminosity of the light emitted from the aux-
iliary lamp 6 in a case where the vehicle body 10 is in the
preceding bank state is set to the value equal to or higher
than 300cd for the rider to well see the road surface 15
of the front region in the traveling direction.
[0076] The bank angle of the vehicle body 10 in a case
where the auxiliary lamp 6 is lighted after the vehicle body
10 has reached the preceding bank state is larger than
that in a case where the auxiliary lamp 6 is turned off
after the vehicle body 10 has exited the preceding bank
state. In this way, since the auxiliary lamp 6 is lighted and
turned off in different bank states of the vehicle body 10,
a hysteresis can be set in the lighting operation of the
auxiliary lamp 6. This makes it possible to prevent a sit-
uation in which the auxiliary lamp 6 is lighted and turned
off in repetition, at a boundary between the state in which
the auxiliary lamp 6 is lighted and the state in which the
auxiliary lamp 6 is turned off.
[0077] The motorcycle 1 includes the plurality of aux-
iliary lamps 6a to 6c which become the set lighting states
at different set bank angles, respectively. In the present
embodiment, between the first set lighting state L1 and
the second set lighting state L2, the second auxiliary lamp
6b is lighted in the second preceding lighting state P2,
while between the second set lighting state L2 and the
third set lighting state L3, the third auxiliary lamp 6c is
lighted in the third preceding lighting state P3. This allows
the rider to well see the road surface of the front region
in the traveling direction while preventing a situation in
which the plurality of auxiliary lamps 6a to 6c are lighted
only in the set bank states, respectively, in a stepwise
manner and thereby the rider feels discomfort.
[0078] As described above, between the first set light-
ing state L1 and the second set lighting state L2, the
second auxiliary lamp 6b is lighted in the second preced-
ing lighting state P2, while between the second set light-
ing state L2 and the third set lighting state L3, the third
auxiliary lamp 6c is lighted in the third preceding lighting
state P3. This allows the rider to well see the road surface
of the front region in the traveling direction while main-
taining a range of the bank angle which can be covered.

(Embodiment 2)

[0079] In the motorcycle according to Embodiment 2,
the control for the lighting operations of the auxiliary
lamps 6 according to Embodiment 1 is modified. Here-
inafter, regarding the control for the lighting operations
of the auxiliary lamps 6 according to Embodiment 2, dif-
ferences from the control for the lighting operations of
the auxiliary lamps 6 according to Embodiment 1 will be
described.
[0080] Fig. 9 is a view showing the control performed
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for the lighting operations of the auxiliary lamps 6 accord-
ing to Embodiment 2, corresponding to Fig. 3. As shown
in Fig. 9, a preceding lighting state P202 of the second
auxiliary lamp 6b includes an initial preceding lighting
state P202a and a subsequent preceding lighting state
P202b, while a preceding lighting state P203 of the third
auxiliary lamp 6c includes an initial preceding lighting
state P203a and a subsequent preceding lighting state
P203b. In the lighting operation of the second auxiliary
lamp 6b and the lighting operation of the third auxiliary
lamp 6c, the preceding bank angle includes an initial pre-
ceding bank angle and a subsequent preceding bank an-
gle larger than the initial preceding bank angle. In the
present embodiment, for example, a second initial pre-
ceding bank angle θ24 of the second auxiliary lamp 6b
is 8 degrees, and a second subsequent preceding bank
angle θ22 of the second auxiliary lamp 6b is 15 degrees.
A third initial preceding bank angle θ34 of the third aux-
iliary lamp 6c is 18 degrees, and a third subsequent pre-
ceding bank angle θ32 of the third auxiliary lamp 6c is
25 degrees.
[0081] The initial preceding lighting state P202a is de-
fined as a state in which the second auxiliary lamp 6b is
lighted at luminosity lower than that in the set lighting
state L2, when the vehicle body 10 is banked at the initial
preceding bank angle. The initial preceding lighting state
P203a is defined as a state in which the third auxiliary
lamp 6c is lighted at luminosity lower than that in the set
lighting state L3, when the vehicle body 10 is banked at
the initial preceding bank angle. The subsequent preced-
ing lighting state P202b is defined as a state in which the
second auxiliary lamp 6b is lighted at luminosity higher
than that in the initial preceding lighting state P202a and
lower than that in the set lighting state L2, when the ve-
hicle body 10 is banked at the subsequent preceding
bank angle. The subsequent preceding lighting state
P203b is defined as a state in which the third auxiliary
lamp 6c is lighted at luminosity higher than that in the
initial preceding lighting state P203a and lower than that
in the set lighting state L3, when the vehicle body 10 is
banked at the subsequent preceding bank angle.
[0082] In the motorcycle 1 according to Embodiment
2 configured in the above-described manner, the same
advantages as those of Embodiment 1 can be obtained.
In addition, the preceding lighting state P202 of the sec-
ond auxiliary lamp 6b includes the initial preceding light-
ing state P202a and the subsequent preceding lighting
state P202b, while the preceding lighting state P203 of
the third auxiliary lamp 6c includes the initial preceding
lighting state P203a and the subsequent preceding light-
ing state P203b. In this configuration, the second auxil-
iary lamp 6b and the third auxiliary lamp 6c are lighted
in such a manner that the luminosity of the light emitted
from each of the second auxiliary lamp 6b and the third
auxiliary lamp 6c is gradually increased until the second
auxiliary lamp 6b and the third auxiliary lamp 6c reach
the set lighting states L2, L3, respectively. This makes it
possible to more effectively prevent a situation which

each of the second auxiliary lamp 6b and the third aux-
iliary lamp 6c is lighted (turned on) abruptly when the
vehicle body 10 is banked at the set bank angle, and
thereby the rider feels dicomfort.
[0083] Alternatively, the first preceding lighting state
P1 of the first auxiliary lamp 6a may include an initial
preceding lighting state and a subsequent preceding
lighting state. In this case, to prevent, for example, the
situation in which the person riding in the vehicle coming
from the opposite direction is bothered by the glaring light
emitted from the first auxiliary lamp 6a, the value of the
initial preceding bank angle, corresponding to the lighting
operation of the first auxiliary lamp 6a, is preferably 5
degrees or larger.

(Embodiment 3)

[0084] In the motorcycle according to Embodiment 3,
the control for the lighting operations of the auxiliary
lamps 6 according to Embodiment 2 is modified. Here-
inafter, regarding the control for the lighting operations
of the auxiliary lamps 6 according to Embodiment 3, dif-
ferences from the control for the lighting operations of
the auxiliary lamps 6 according to Embodiment 2 will be
described.
[0085] Fig. 10 is a view showing the control performed
for the lighting operations of the auxiliary lamps 6 accord-
ing to Embodiment 3, corresponding to Fig. 3. As shown
in Fig. 10, in a preceding lighting state P302 of the second
auxiliary lamp 6b, an initial preceding lighting state P302a
and a subsequent preceding lighting state P302b are dis-
continuous. More specifically, at a time point when the
first auxiliary lamp 6a is lighted in the first set lighting
state L1 at maximum luminosity, in a case where the
second auxiliary lamp 6b is in the initial preceding lighting
state P302a, the initial preceding lighting state P302a
ends and the second auxiliary lamp 6b is temporarily
turned off. A value which is a sum of the luminosity of the
light emitted from the first auxiliary lamp 6a in the first
preceding lighting state P1, the luminosity of the light
emitted from the second auxiliary lamp 6b lighted when
the first auxiliary lamp 6a is in the first preceding lighting
state P1, and the luminosity of the light emitted from the
third auxiliary lamp 6c lighted when the first auxiliary lamp
6a is in the first preceding lighting state P1, is set to a
value less than 1000cd, to prevent, for example, the sit-
uation in which the person riding in the vehicle coming
from the opposite direction is bothered by the glaring light
emitted from the auxiliary lamps 6a to 6c.
[0086] A preceding lighting state P303 of the third aux-
iliary lamp 6c includes an initial preceding lighting state
P303a, a subsequent preceding lighting state P303b, and
a last preceding lighting state P303c (preceding lighting
state P303c that is subsequent to the subsequent pre-
ceding lighting state P303b). The initial preceding lighting
state P303a, the subsequent preceding lighting state
P303b, and the last preceding lighting state P303c are
discontinuous. Specifically, when the first auxiliary lamp
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6a is lighted in the first preceding lighting state P1, the
third auxiliary lamp 6c is lighted in the initial preceding
lighting state P303a, as in the initial preceding lighting
state P302a of the second auxiliary lamp 6b.
[0087] When the first auxiliary lamp 6a is lighted in the
first set lighting state L1 at maximum luminosity, the initial
preceding lighting state P303a ends, and the third aux-
iliary lamp 6c is temporarily turned off. When the second
auxiliary lamp 6b is lighted in the subsequent preceding
lighting state P302b, the third auxiliary lamp 6c becomes
the subsequent preceding lighting state P303b. When
the second auxiliary lamp 6b is lighted in the second set
lighting state L2 at maximum luminosity, the subsequent
preceding lighting state P303b ends, and the third aux-
iliary lamp 6c is temporarily turned off again. A value of
the luminosity which is a sum of the luminosity in a case
where the second auxiliary lamp 6b is lighted in the sub-
sequent preceding lighting state P302b and the luminos-
ity of the light emitted from the third auxiliary lamp 6c
lighted when the second auxiliary lamp 6b is in the sub-
sequent preceding lighting state P302b, is set to a value
less than 1000cd, to prevent, for example, the situation
in which the person riding in the vehicle coming from the
opposite direction is bothered by the glaring light.
[0088] In Embodiment 3 configured in the above-de-
scribed manner, the same advantages as those of the
above-described embodiments can be obtained. In ad-
dition, for a time period from when the first preceding
bank angle θ12 is calculated until the first set bank angle
θ10 is calculated, namely, when the first auxiliary lamp
6a is lighted in the first preceding lighting state P1, the
second auxiliary lamp 6b is lighted in the second initial
preceding lighting state P302a, and the third auxiliary
lamp 6c is lighted in the third initial preceding lighting
state P303a. Therefore, the front region in the traveling
direction can be irradiated with the light (beam), and the
rider can well see the road surface of the front region in
the traveling direction. Also, the person riding in the ve-
hicle coming from the opposite direction can well see the
light with which the road surface is irradiated. Further, at
an earlier stage after the vehicle body 10 is banked to
the first side in the vehicle width direction, the plurality of
auxiliary lamps 6a to 6c are lighted at the luminosity lower
than that in the set lighting states L1, L2, L3. Therefore,
seamless lighting of the auxiliary lamps 6 can be realized.

(Embodiment 4)

[0089] In the motorcycle according to Embodiment 4,
the control for the lighting operations of the auxiliary
lamps 6 according to Embodiment 1 is modified. Here-
inafter, regarding the control for the lighting operations
of the auxiliary lamps 6 according to Embodiment 4, dif-
ferences from the control for the lighting operations of
the auxiliary lamps 6 according to Embodiment 1 will be
described.
[0090] Fig. 11 is a view showing the control performed
for the lighting operation of the auxiliary lamp 6 according

to Embodiment 4, corresponding to Fig. 3. Now, a case
where the control for the lighting operation according to
Embodiment 4 is performed for the first auxiliary lamp 6a
will be described. As shown in Fig. 11, the first preceding
bank angle θ12 of the first auxiliary lamp 6a is set to, for
example, 5 degrees. When the vehicle body 10 is banked
to an extent that the first preceding bank angle θ12 is
calculated, the bank angle calculation section 8a detects
that the vehicle body 10 has reached the preceding bank
state. The luminosity of the light emitted from the first
auxiliary lamp 6a is controlled to be increased, as the
bank angle of the vehicle body 10 is increased after the
bank angle calculation section 8a detects that the vehicle
body 10 has reached the preceding bank state, namely,
the bank angle is increased from the first preceding bank
angle θ12.
[0091] Then, when the vehicle body 10 is banked to
an extent that a first preceding lighting completion bank
angle θ15 is calculated, the first auxiliary lamp 6a is light-
ed at maximum luminosity in the preceding lighting state.
The preceding lighting completion bank angle is defined
as a bank angle at a time point when the luminosity of
the light emitted from the auxiliary lamp 6 changes from
a value less than the maximum luminosity in the preced-
ing lighting state to the maximum luminosity. After that,
in a range from the first preceding lighting completion
bank angle θ15 to the first set bank angle 010, the lumi-
nosity of the light emitted from the first auxiliary lamp 6a
is constant. In the present embodiment, when the bank
angle of the first auxiliary lamp 6a is in a range of 5 to 6
degrees, the luminosity of the light emitted from the first
auxiliary lamp 6a is increased with an increase in the
value of the bank angle. Then, for example, when the
bank angle of the first auxiliary lamp 6a is in a range of
6 to 10 degrees, the luminosity of the light emitted from
the first auxiliary lamp 6a is constant.
[0092] In Embodiment 4 configured in the above-de-
scribed manner, the same advantages as those of the
above-described embodiments can be obtained. The lu-
minosity of the light emitted from the first auxiliary lamp
6a is controlled to be gradually increased, as the bank
angle of the vehicle body 10 is increased after the bank
angle calculation section 8a detects that the vehicle body
10 has reached the preceding bank state. This makes it
possible to prevent a rapid change in brightness just after
the first auxiliary lamp 6a is lighted in the preceding light-
ing state P1 and to more effectively prevent discomfort
of the rider.

(Embodiment 5)

[0093] In the motorcycle according to Embodiment 5,
the control for the lighting operations of the auxiliary
lamps 6 according to Embodiment 1 is modified. Here-
inafter, regarding the control for the lighting operations
of the auxiliary lamps 6 according to Embodiment 5, dif-
ferences from the control for the lighting operations of
the auxiliary lamps 6 according to Embodiment 1 will be
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described.
[0094] To light the auxiliary lamp 6, a response time
which is a sum of time when the sensor 7 outputs the
signal to the controller 8, time when the controller 8 out-
puts the control signal to the auxiliary lamp 6 based on
the signal output from the sensor 7, time when the light
source of the auxiliary lamp 6 emits the light, and the like,
is required. For example, in a case where the vehicle
body 10 is banked quickly while the motorcycle 1 is
traveling, the rider feels a time lag of lighting of the aux-
iliary lamp 6. Specifically, a time lag occurs in the timing
at which each of the auxiliary lamps 6a to 6c which is
going to irradiate the region in the traveling direction (a
region to which the motorcycle 1 turns), in the region
which is inward with respect to the turning direction of
the vehicle body 10, starts to be lighted.
[0095] In the present embodiment, each of the auxiliary
lamps 6a to 6c is lighted in the preceding lighting state
when the vehicle body 10 is in the preceding bank state
before the vehicle body 10 reaches the set bank state,
and the timing at which each of the auxiliary lamps 6a to
6c becomes the set lighting state is changed based on
the bank angular velocity of the vehicle body 10. In brief,
the value of the set bank angle at which each of the aux-
iliary lamps 6a to 6c becomes the set lighting state is
compensated based on the bank angular velocity of the
vehicle body 10.
[0096] Fig. 12 is a view of the motorcycle 1 according
to Embodiment 5, corresponding to Fig. 2. As shown in
Fig. 12, a controller 508 includes a bank angle calculation
section 508a, a lighting control section 508b, a bank an-
gular velocity calculation section 508c, a compensation
amount calculation section 508d, a compensation
amount limiter section 508e, and a compensation amount
decision section 508f.
[0097] The bank angular velocity calculation section
508c calculates a bank angular velocity in a period that
passes until the vehicle body 10 reaches the set bank
state, based on a detection signal indicative of the bank
angular velocity output from the sensor 7. The compen-
sation amount calculation section 508d calculates a tem-
porary compensation amount corresponding to the bank
angular velocity calculated by the bank angular velocity
calculation section 508c.
[0098] The compensation amount limiter section 508e
limits the compensation amount of the set bank angle to
a predetermined upper limit value or less. In the present
embodiment, for example, the upper limit value of the
compensation amount is set to, for example, 3 degrees.
The compensation amount decision section 508f deter-
mines whether or not the temporary compensation
amount calculated by the compensation amount calcu-
lation section 508d is larger than the upper limit value of
the compensation amount limiter section 508e, and de-
cides either the temporary compensation amount or the
upper limit value, as the compensation amount of the set
bank angle.
[0099] Fig. 13 is a view showing a control performed

for the lighting operations of the auxiliary lamps 6 accord-
ing to Embodiment 5, corresponding to Fig. 3. As shown
in Fig. 13, the value of the set bank angle corresponding
to the lighting operation of each of the auxiliary lamps 6a
to 6c is compensated based on the compensation
amount decided by the compensation amount decision
section 508f in such a manner that the value of the set
bank angle is reduced (see arrows in Fig. 16). For exam-
ple, when the compensation amount decision section
508f determines that the compensation amount of the
set bank angle is the upper limit value, the value of the
set bank angle of each of the auxiliary lamps 6a to 6c is
compensated to be reduced by the upper limit value (see
two-dotted lines of Fig. 16). With this control, the set light-
ing states L1 to L3 of the auxiliary lamps 6a to 6c start
at earlier timings, respectively.
[0100] In Embodiment 5, the same advantages as
those of the above-described embodiments can be ob-
tained. In addition, the timings at which the set lighting
states L1 to L3 of the auxiliary lamps 6a to 6c start can
be decided according to the bank angular velocities, in
view of a future vehicle body posture. This allows the
auxiliary lamps 6a to 6c to be lighted in the set lighting
states L1 to L3 at suitable timings, respectively, accord-
ing to the bank angular velocities of the vehicle body 10
while the motorcycle 1 is traveling. Therefore, the rider
can see the road surface well. Further, it is not necessary
to increase the lighting period of the set lighting state to
prevent a lighting lag of each of the auxiliary lamps 6a to
6c. Thus, occurrence of an excess lighting time period
can be prevented.
[0101] Regarding the lighting operations of the auxil-
iary lamps 6, the values of the preceding bank angles as
well as the values of the set bank angles may be com-
pensated according to the bank angular velocities. In a
case where the preceding bank angle of the first auxiliary
lamp 6a is compensated, the compensation amount is
preferably set to prevent, for example, the situation in
which the person riding in the vehicle coming from the
opposite direction is bothered by the glaring light, due to
the fact that the first preceding lighting state P1 starts too
early. Further, a change rate of brightness (luminosity)
of the light of each of the auxiliary lamps 6 with respect
to the bank angle may be changed according to the bank
angular velocity. Specifically, the change rate of bright-
ness (luminosity) of the light of the each of auxiliary lamps
6 with respect to the bank angle may be increased so
that the brightness of the light of the each of auxiliary
lamps 6 reaches the maximum luminosity at an earlier
time, as the bank angular velocity which causes the ve-
hicle body 10 to be banked to the first side in the vehicle
width direction increases, namely, a vehicle body posture
at which the vehicle body 10 is more quickly banked to
the first side in the vehicle width direction is detected.
[0102] The present invention is not limited to the
above-described embodiments. The above-described
configurations may be changed, added to or deleted
from, within a scope of the spirit of the preset invention.
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The above-described embodiments may be combined.
For example, a part of the configuration of one embodi-
ment may be applied to the other embodiments. Also, a
part of the configuration of one embodiment may be sep-
arated from the configuration of this embodiment and ex-
tracted.
[0103] Although in the above-described embodiments,
the bank state of the vehicle body 10 is exemplary used
as the event of the vehicle which occurs while the vehicle
is traveling, and the lighting operation of each of the aux-
iliary lamps 6 is controlled according to the bank state of
the vehicle body 10, each of the auxiliary lamps 6 may
be controlled according to another event. For example,
when the motorcycle is going to just enter a curve or an
intersection, the motorcycle 1 is decelerated, and thereby
the posture of the vehicle body 10 is changed in such a
manner that the front portion of the vehicle body 10 is
lowered. The controller 8 may determine whether or not
the motorcycle 1 is going to just enter the curve or the
intersection by detecting a change in the posture of the
vehicle body 10 which is caused by a pitching motion of
the vehicle body 10, as the event of the vehicle which
occurs while the motorcycle 1 is traveling. Based on the
detected event, the lighting operation of the auxiliary
lamp 6 may be controlled. Specifically, a gyro sensor
around the axis (pitching axis) of the vehicle body 10
extending in the rightward and leftward direction may be
provided as an event detector, and detect the pitching
angular velocity of the pitching motion of the vehicle body
10. When the detected pitching angular velocity is a pre-
determined value, the controller 8 may determine that a
preceding event has occurred, which precedes the set
event in which the vehicle body 10 is banked at a prede-
termined bank angle and is a change in the posture of
the vehicle body 10 which is going to just enter the curve
or the intersection.
[0104] Alternatively, an event in which a direction indi-
cator is turned on may be detected as the event occurring
in the vehicle being traveling, and the lighting operations
of the auxiliary lamps 6 may be controlled based on this
event. For example, when the motorcycle 1 is going to
just enter the intersection, the rider turns on the direction
indicator to allow a person located in the vicinity of the
motorcycle 1 to know the turning direction. In a specific
configuration, a sensor which is an event detecting sec-
tion for detecting whether or not the direction indicator is
ON may be provided. When the sensor detects that the
direction indicator is ON, the controller 8 may determine
that a preceding event which occurs before the vehicle
body 10 reaches a set event in which the vehicle body
10 is banked at a predetermined bank angle has oc-
curred.
[0105] Although in the above-described embodiments,
the auxiliary lamps 6a to 6c disposed on the first side in
the vehicle width direction relative to the head lamp 5 are
lighted when the vehicle body 10 is banked to the first
side in the vehicle width direction, the auxiliary lamps 6d
to 6f disposed on the second side in the vehicle width

direction relative to the head lamp 5 may be lighted. Al-
though in the above-described embodiments, the lumi-
nosity of the light emitted from each of the auxiliary lamps
6a to 6f is adjusted to form the preceding lighting state
and the set lighting state, this is merely exemplary. For
example, the auxiliary lamp 6 which is lighted in the pre-
ceding lighting state and the auxiliary lamp 6 which is
lighted in the set lighting state may be provided sepa-
rately.
[0106] The order in which the auxiliary lamps 6a to 6c
are lighted is not limited to the above-described embod-
iments and may be changed so long as the auxiliary lamp
irradiation region 60 is irradiated to irradiate a front region
in the traveling direction with the light (beam) emitted
from each of the auxiliary lamps 6a to 6c. Although in the
above-described embodiments, in the set lighting states
L1, L2, L3 of each of the auxiliary lamps 6a to 6c, the
brightness of the light emitted from the auxiliary lamps
6a to 6c is increased in a straight-line in proportion to the
bank angle of the vehicle body 10, it may be increased
linearly in proportion to the bank angle of the vehicle body
10. Further, in the set lighting states L1, L2, L3 each of
the auxiliary lamps 6a to 6c, the luminosity of the light
emitted from the auxiliary lamps 6a to 6c may be in-
creased in a stepwise manner or in a curve line shape,
in proportion of the bank angle.
[0107] Each of the auxiliary lamps 6 may be lighted to
irradiate the road surface of the region to which the mo-
torcycle 1 turns in such a manner that a lens of the aux-
iliary lamp 6 is rotated by an angle corresponding to the
magnitude of the bank angle of the vehicle body 10. In a
case where a screen is placed in a direction perpendic-
ular to the forward and rearward direction of the vehicle
body 10, in front of the head lamp 5, and the head lamp
5 and the auxiliary lamps 6 emit the light to the screen,
a positional relationship between a head lamp irradiation
region and auxiliary lamp irradiation regions which is set
on the screen in a state in which the vehicle body 10 is
banked is similar to a positional relationship between the
head lamp irradiation region 50 and the auxiliary lamp
irradiation regions 60 which is set on the road surface 15
in a state in which the vehicle body 10 is banked. Further,
one auxiliary lamp 6 may be disposed on the first side in
the vehicle width direction relative to the head lamp 5.
Moreover, the auxiliary lamps 6a to 6f may have different
structures, instead of the same structure.
[0108] Although in the above-described embodiments,
the motorcycle 1 has been specifically described as the
vehicle, this is merely exemplary. For example, the
present invention is applicable to other vehicles such as
a three-wheeled vehicle or a four-wheeled vehicle (e.g.,
all terrain vehicle), or a ship such as a personal watercraft
so long as a body is banked while the vehicle is traveling.
For example, in a case where the vehicle is the four-
wheeled vehicle, the lighting operations of the auxiliary
lamps may be controlled based on a yawing angular ve-
locity or a yawing angle around an axis (yawing axis) of
the vehicle body extending in a vertical direction.
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Claims

1. A vehicle which turns in a state in which a vehicle
body is banked from an upright state to a first side
in a vehicle width direction of the vehicle body, the
vehicle comprising:

a head lamp which is attached to the vehicle
body, and irradiates a head lamp irradiation re-
gion set in front of the vehicle body;
an auxiliary lamp which is attached to the vehicle
body, and irradiates an auxiliary lamp irradiation
region set in front of the head lamp irradiation
region, on the first side in the vehicle width di-
rection;
a bank state detecting section which detects a
bank state of the vehicle body; and
a lighting control section which lights the auxil-
iary lamp depending on the bank state of the
vehicle body,

wherein the lighting control section causes the aux-
iliary lamp to be lighted in a predetermined set light-
ing state at predetermined luminosity, when the bank
state detecting section detects a predetermined set
bank state of the vehicle body, and
wherein the lighting control section causes the aux-
iliary lamp to be lighted in a predetermined preceding
lighting state at predetermined luminosity lower than
the predetermined luminosity of the predetermined
set lighting state, when the bank state detecting sec-
tion detects a predetermined preceding bank state
of the vehicle body which occurs before the vehicle
body reaches the predetermined set bank state.

2. The vehicle according to claim 1,
wherein at least a portion of the auxiliary lamp irra-
diation region formed in a case where the vehicle
body is in the predetermined preceding bank state
is an auxiliary lamp preceding irradiation region lo-
cated in front of a cut-off line of the head lamp irra-
diation region of the head lamp in a case where the
vehicle body is in the upright state, and
wherein the lighting control section controls luminos-
ity of the light emitted from the auxiliary lamp used
to irradiate the auxiliary lamp irradiation region in
such a manner that the luminosity is set to be lower
when the vehicle body is in the predetermined pre-
ceding bank state than when the vehicle body is in
the predetermined set bank state.

3. The vehicle according to claim 1,
wherein at least a portion of the auxiliary lamp irra-
diation region formed in a case where the vehicle
body is in the predetermined preceding bank state
is located in front of a cut-off line of the head lamp
irradiation region of the head lamp in a case where
the vehicle body is in the upright state, and

wherein the auxiliary lamp irradiation region formed
in a case where the vehicle body is in the predeter-
mined set bank state is located rearward relative to
the cut-off line of the head lamp irradiation region of
the head lamp in a case where the vehicle body is
in the upright state.

4. The vehicle according to claim 1,
wherein the lighting control section controls luminos-
ity of the light emitted from the auxiliary lamp in such
a manner that the luminosity is increased as a degree
of a bank angle of the vehicle body is increased after
the auxiliary lamp has reached the predetermined
set lighting state.

5. The vehicle according to claim 1,
wherein a degree of a bank angle of the vehicle body
in a case where the auxiliary lamp is lighted after the
bank state detecting section detects that the vehicle
body has reached the predetermined preceding
bank state is larger than a degree of the bank angle
in a case where the auxiliary lamp is turned off after
the bank state detecting section detects that the ve-
hicle body has exited the predetermined preceding
bank state.

6. The vehicle according to claim 1,
wherein the lighting control section controls luminos-
ity of the light emitted from the auxiliary lamp in such
a manner that the luminosity is increased as a degree
of a bank angle of the vehicle body is increased after
the bank state detecting section detects that the ve-
hicle body has reached the predetermined preceding
bank state.

7. The vehicle according to claim 1,
wherein the predetermined set bank state includes
a first set bank state and a second set bank state
having a bank angle larger than that of the first set
bank state,
wherein the predetermined preceding bank state in-
cludes a first preceding bank state having a bank
angle smaller than that of the first set bank state, and
a second preceding bank state having a bank angle
smaller than that of the second set bank state,
wherein the auxiliary lamp includes a first auxiliary
lamp which irradiates a first auxiliary lamp irradiation
region set in front of the head lamp irradiation region,
and a second auxiliary lamp which irradiates a sec-
ond auxiliary lamp irradiation region set in front of
the first auxiliary lamp irradiation region,
wherein the lighting control section causes the first
auxiliary lamp to be lighted in a first set lighting state
at predetermined luminosity of the light, when the
bank state detecting section detects that the vehicle
body has reached the first set bank state,
wherein the lighting control section causes the sec-
ond auxiliary lamp to be lighted in a second set light-

29 30 



EP 3 187 398 A1

17

5

10

15

20

25

30

35

40

45

50

55

ing state at predetermined luminosity of the light,
when the bank state detecting section detects that
the vehicle body has reached the second set bank
state, and
wherein the lighting control section causes the sec-
ond auxiliary lamp to be lighted in a second preced-
ing lighting state at predetermined luminosity of the
light which is lower than that of the second set lighting
state, when the bank state detecting section detects
the second preceding bank state of the vehicle body
after the lighting control section caused the first aux-
iliary lamp to be lighted in the first set lighting state.

8. The vehicle according to claim 1,
wherein luminosity of the light emitted from the aux-
iliary lamp when the vehicle body is in the predeter-
mined preceding bank state is set to a value which
is lower than 1000cd, to prevent a situation in which
a person riding in another vehicle is bothered by glar-
ing light emitted from the auxiliary lamp.

9. The vehicle according to claim 1,
wherein luminosity of the light emitted from the aux-
iliary lamp when the vehicle body is in the predeter-
mined preceding bank state is set to a value of 300cd
or higher.

10. A vehicle which turns in a state in which a vehicle
body is banked from an upright state to a first side
in a vehicle width direction of the vehicle body, the
vehicle comprising:

a head lamp which is attached to the vehicle
body, and irradiates a head lamp irradiation re-
gion set in front of the vehicle body;
an auxiliary lamp which is attached to the vehicle
body, and irradiates an auxiliary lamp irradiation
region set in front of the head lamp irradiation
region, on the first side in the vehicle width di-
rection;
an event detecting section which detects an
event which occurs in the vehicle while the ve-
hicle is traveling; and
a lighting control section which lights the auxil-
iary lamp depending on the event of the vehicle,

wherein the lighting control section causes the aux-
iliary lamp to be lighted in a predetermined set light-
ing state at predetermined luminosity, when the
event detecting section detects a predetermined set
event of the vehicle, and
wherein the lighting control section causes the aux-
iliary lamp to be lighted in a predetermined preceding
lighting state at predetermined luminosity lower than
that of the predetermined set lighting state, when the
event detecting section detects a preceding event of
the vehicle which occurs before the predetermined
set event of the vehicle.
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