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(54)  Air intake system of v-type engine for vehicle

(57)  Inan air intake system of a V-type engine for a
vehicle, a pair of throttle bodies connected to each other
and placed between a pair of banks includes throttle
valves, respectively, and an electric motor is interlinked
with and connected to the throttle valves. At least part of
an electric motor (16) placed between first and second
throttle bodies (9A, 9B) is placed within a range (W1) of
offset in a vehicle widthwise direction between points of
intersection (P1, P3) on the one side in the vehicle width-
wise direction, which are points of intersection between
turn axis lines (T1, T2) of first and second throttle valves

(14A, 14B) and inner surfaces of first and second air in-
take passages (13A, 13B), respectively, and is also
placed among one ends and opposite ends of the re-
spective first and second throttle bodies (9A, 9B) in a
direction orthogonal to a virtual plane passing through
the turn axis lines (T1, T2). Afirst coil spring (29) is placed
at one side of the first throttle body (9A) in the vehicle
widthwise direction, and a second coil spring (30) is
placed at a side of the second throttle body (9B), which
is a side opposite from the side on which the electric
motor (16) is placed. Accordingly, the air intake system
can be made compact.
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to an air intake
system of a V-type engine for a vehicle, and especially
relates to an air intake system of a V-type engine for a
vehicle in which: a first throttle body and a second throttle
body are placed between first and second banks in a VvV
configuration which are provided to an engine main body
mounted on a vehicle, the first throttle body including a
first air intake passage and a first throttle valve for open-
ing and closing the first air intake passage, the first throttle
body corresponding to the first bank, the second throttle
body including a second air intake passage and a second
throttle valve for opening and closing the second air in-
take passage, the second throttle body corresponding to
the second bank, the first throttle body and the second
throttle body being connected to each other, and turn
axis lines of the respective first and second throttle valves
extending in a vehicle widthwise direction; and an electric
motor which is common between the first and second
throttle valves has a rotation axis line in parallel with the
turn axis lines of the respective first and second throttle
valves, and is interlinked with and connected to the first
and second throttle valves.

DESCRIPTION OF THE RELATED ART

[0002] Each ofJapanese Patent Application Laid-open
No. 2009-85111 and Japanese Patent Application Laid-
open No. 2004-132290 has already made known an air
intake system of a V-type engine for a vehicle in which
throttle bodies corresponding to a pair of banks and pro-
vided with their respective fuel injection valves are placed
between the two banks.

SUMMARY OF THE INVENTION

[0003] In the air intake system disclosed by Japanese
Patent Application Laid-open No. 2009-85111, in a side
view, an electric motor for commonly driving throttle
valves of throttle bodies corresponding to one of the
banks and throttle valves of throttle bodies corresponding
to the other one of the banks is placed outside the throttle
bodies corresponding to the one of the banks. As aresult,
the air intake system is large in a direction in which the
two banks are arranged. On the other hand, in the air
intake system disclosed by Japanese Patent Application
Laid-open No. 2004-132290, in a side view, an electric
motor for commonly driving throttle valves of a throttle
body corresponding to one of the banks and throttle
valves of the other throttle body corresponding to the
other one of the banks is placed between the two throttle
bodies. Although this solves the problem posed by Jap-
anese Patent Application Laid-open No. 2009-85111, the
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air intake system is large in size in a direction along the
pivoting axes of the respective throttle valves because
coil springs for biasing the throttle valves in a closing
direction are placed in locations where some of the throt-
tle valves are interposed between the coil springs and a
driving force transmission place where driving force is
transmitted from the electric motor to the throttle valves.
[0004] The present invention has been made with the
foregoing situation taken into consideration. An object of
the present invention is to provide an air intake system
of a V-type engine for a vehicle which can be made com-
pact.

[0005] In order to achieve the object, according to an
invention described in claim 1, there is provided an air
intake system of a V-type engine for a vehicle in which:
afirst throttle body and a second throttle body are placed
between first and second banks in a V configuration
which are provided to an engine main body mounted on
a vehicle, the first throttle body including a first air intake
passage and a first throttle valve for opening and closing
the first air intake passage, the first throttle body corre-
sponding to the first bank, the second throttle body in-
cluding a second air intake passage and a second throttle
valve for opening and closing the second air intake pas-
sage, the second throttle body corresponding to the sec-
ond bank, the first throttle body and the second throttle
body being connected to each other, and turn axis lines
of the respective first and second throttle valves extend-
ing in a vehicle widthwise direction; and an electric motor
which is common between the first and second throttle
valves has a rotation axis line in parallel with the turn axis
lines of the respective first and second throttle valves,
and is interlinked with and connected to the first and sec-
ond throttle valves, characterized in that in a projection
view obtained by projection to a horizontal plane, the first
and second throttle bodies are placed with a center axis
line of the second air intake passage offset from a center
axis line of the first air intake passage toward one side
in the vehicle widthwise direction, in the projection view,
at least part of the electric motor placed between the first
and second throttle bodies is placed within a range of
offset in the vehicle widthwise direction between a point
of intersection on the one side in the vehicle widthwise
direction and a point of intersection on the one side in
the vehicle widthwise direction, the point of intersection
being one of points of intersection between the turn axis
line of the first throttle valve and an inner surface of the
first air intake passage, and the point of intersection being
one of points of intersection between the turn axis line of
the second throttle valve and an inner surface of the sec-
ond air intake passage, at least the part of the electric
motor is placed among one ends and opposite ends of
the respective first and second throttle bodies in a direc-
tion orthogonal to a virtual plane passing through the turn
axis lines of the respective first and second throttle
valves, a first coil spring for biasing the first throttle valve
in a closing direction is placed at one side of the first
throttle body in the vehicle widthwise direction, and a
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second coil spring for biasing the second throttle valve
in a closing direction is placed at a side of the second
throttle body, which is a side opposite from the side on
which the electric motor is placed, in the vehicle width-
wise direction.

[0006] According to the invention described in claim 1,
the electric motor is placed between the first throttle body
including the first airintake passage and the second throt-
tle body including the second air intake passage. For this
reason, the air intake system can be made compact in
the direction in which the first and second throttle bodies
are arranged, compared with an air intake system in
which an electric motoris placed outside two throttle bod-
ies. Inaddition, the electric motor, whichis a heavy object,
is placed in the center portion of the air intake system in
the arrangement direction. For this reason, the vibration
of the electric motor can be reduced to a lower level.
Furthermore, in the projection view obtained by projec-
tion to the horizontal plane, the center axis line of the
second air intake passage is offset from the center axis
line of the first air intake passage toward the one side in
the vehicle widthwise direction; in the projection view, at
least the part of the electric motor is placed within the
range of offsetin the vehicle widthwise direction between
the points of intersection on the one side in the vehicle
widthwise direction at which the turn axis lines of the first
and second throttle valves intersect with the inner sur-
faces of the first and second air intake passages, respec-
tively; the first coil spring for biasing the first throttle valve
in the closing direction is placed at a side of the first throt-
tle body in the vehicle widthwise direction, which is the
side onwhich the electric motoris placed; and the second
coil spring for biasing the second throttle valve in the
closing direction is placed at a side of the second throttle
body, which is the side opposite from the side on which
the electric motor is placed, in the vehicle widthwise di-
rection. For these reasons, the air intake system can be
made compact in the vehicle widthwise direction, and the
layout for placing the air intake system between the first
and second banks of the V-type engine can be made
easier. Moreover, the first coil spring is placed at a side
of the first throttle body in the vehicle widthwise direction,
which is the side on which the electric motor is placed.
For this reason, it is possible to reduce distortional de-
formation which occurs on the valve shaft, which is pro-
vided with the first throttle valve, due to force acting on
the valve shaft from the first coil spring for biasing the
first throttle valve in the closing direction and from the
electric motor. What is more, at least the part of the elec-
tric motor is placed among the one ends and the opposite
ends of the respective first and second throttle bodies in
the direction orthogonal to the virtual plane passing
through the turn axis lines of the respective first and sec-
ond throttle valves. For this reason, the air intake system
can be made compact in an air intake flow direction of
each ofthefirstand second air intake passages. Thereby,
also with this configuration, the layout for placing the air
intake system between the first and second banks can
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be made easier.

[0007] Further, according to an invention described in
claim 2, in addition to the configuration of claim 1, there
is provided the air intake system of a V-type engine for
a vehicle, wherein a first fuel injection valve for injecting
fuel downstream of the first throttle valve is attached to
the first throttle body from the second throttle body side
in a way that: in a side view, at least part of the first fuel
injection valve overlaps the electric motor or a motor
housing portion provided continuously to the first throttle
body on the one side in the vehicle widthwise direction
and housing the electric motor; and the first fuel injection
valve is placed among the one ends and the opposite
ends of the respective first and second throttle valves in
a direction orthogonal to the virtual plane, a second fuel
injection valve for injecting fuel downstream of the sec-
ond throttle valve is attached to the second throttle body
from the first throttle body side in a way that the second
fuel injection valve is placed among the one ends and
the opposite ends of the respective first and second throt-
tle valves in the direction orthogonal to the virtual plane,
and in the projection view obtained by projection to the
horizontal plane, an opposite end portion of the electric
motor in the vehicle widthwise direction or an opposite
end wall of the motor housing portion in the vehicle width-
wise direction is placed between the first fuel injection
valve and the point of intersection on the one side in the
vehicle widthwise direction, which is one of the points of
intersection between the turn axis line of the first throttle
valve and the inner surface of the first air intake passage.
[0008] According to the invention described in claim 2,
the first fuel injection valve for injecting the fuel down-
stream of the first throttle valve and the second fuel in-
jection valve for injecting the fuel downstream of the sec-
ond throttle valve are placed among the one ends and
the opposite ends of the respective first and second throt-
tle bodies in the direction orthogonal to the virtual plane
passing through the turn axis lines of the respective first
and second throttle valves. Thereby, the air intake sys-
tem can be made compact in the air intake flow direction
of each of the first and second air intake passages. In
addition, in the side view, the first fuel injection valve is
placed with the part of the first fuel injection valve over-
lapping the electric motor or the motor housing portion.
For this reason, the second fuel injection valve is placed
closer to the electric motor or the motor housing portion
in the direction in which the first and second throttle bod-
ies are arranged. Thereby, the air intake system can be
made compact in the direction in which the first and sec-
ond throttle bodies are arranged. Furthermore, in the pro-
jection view obtained by projection to the horizontal
plane, the opposite end portion of the electric motor in
the vehicle widthwise direction or the opposite end wall
of the motor housing portion in the vehicle widthwise di-
rection is placed between the first fuel injection valve and
the point of intersection on the one side in the vehicle
widthwise direction, which is one of the points of inter-
section between the turn axis line of the first throttle valve
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and the inner surface of the first air intake passage; and
the electric motor or the motor housing portion is placed
closer to the first fuel injection valve. By these, the air
intake system can be made compactin the vehicle width-
wise direction. Moreover, from the second throttle body
side, the first fuel injection valve is attached to the first
throttle body; and from the first throttle body side, the
second fuelinjection valve is attached to the second throt-
tle body. For this reason, the air intake system can be
made compact in the direction in which the two throttle
bodies are arranged, compared with an air intake system
in which at least one of the first and second fuel injection
valves is attached to at least a corresponding one of the
two throttle bodies from a side opposite from the other
one.

[0009] Further, according to an invention described in
claim 3, in addition to the configuration of claim 2, there
is provided the air intake system of a V-type engine for
a vehicle, wherein a tubular case main body a part of
which forms the motor housing portion is connected to
the first throttle body in a way that is open to the one side
in the vehicle widthwise direction, the first coil spring is
housed in a housing case formed from the case main
body and a cover member which is fastened to the case
main body in a way that closes an outer end opening
portion of the case main body, a case-side fastening por-
tion sticking out beyond the cover member towards the
second throttle body is integrally provided to an outer end
portion of the part, which forms the motor housing portion,
of the case main body, and a connection plate is fastened
to: an arm-shaped fastening portion integrally provided
to the second throttle body and projecting to the one side
in the vehicle widthwise direction; and the case-side fas-
tening portion.

[0010] According to the invention described in claim 3,
the tubular case main body is connected to the first throt-
tle body in a way that the part of the tubular case main
body forms the motor housing portion; the cover member
which, together with the case main body, forms the hous-
ing case in which to house the first coil spring is fastened
to the case main body in the way that closes the outer
end opening portion of the case main body; the case-
side fastening portion sticking out beyond the cover
member towards the second throttle body is integrally
provided to the outer end portion of the part, which forms
the motor housing portion, of the case main body; and
the connection plate is fastened to the arm-shaped fas-
tening portions integrally provided to the second throttle
body and projecting to the one side in the vehicle width-
wise direction, and to the case-side fastening portion.
For these reasons, by use of the simple structure which
needs no specialized arm-shaped fastening portion for
fastening the connection plate to be projectingly provided
to the first throttle body, in the projection view obtained
by projection to the horizontal plane, the end portion of
the second throttle body on the one side in the vehicle
widthwise direction can be accommodated within arange
in the vehicle widthwise direction which reaches an outer
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end of the cover member. Moreover, since the distance
from the second throttle body to the case-side fastening
portion is short, and since the motor housing portion in
which to house the electric motor is placed in the vicinity
of the case-side fastening portion, the second throttle
body is capable of effectively reducing the amplitude of
vibration of the electric motor and the motor housing por-
tion which occurs due to the vibration of the vehicle body;
and the connection plate can be made smaller.

[0011] Here, a first connection plate 11 of an embodi-
ment corresponds to the connection plate of the present
invention.

[0012] The above and other objects, characteristics
and advantages of the presentinvention will be clear from
detailed descriptions of the preferred embodiment which
will be provided below while referring to the attached
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a side view of an intake system and an
essential part of an engine main body; FIG. 2 is a
view seen from a direction of an arrow 2 in FIG. 1 in
a state where a part of the intake system is cut out;
FIG. 3 is a sectional view taken along a line 3-3 in
FIG. 2; and FIG. 4 is a sectional view taken along a
line 4-4 in FIG. 2.

DESCRIPTION OF PREFERRED EMBODIMENT

[0014] Descriptions will be hereinbelow provided for
an embodiment of the present invention while referring
to the attached FIGS. 1 to 4.

[0015] First of all, in FIG. 1, an engine main body 6
built in a V-type twin-cylinder configuration is mounted
on atwo-wheeled motor vehicle which is a type of vehicle.
This engine main body 6 includes a first bank BA and a
second bank BB which form a V shape by separating
from each other in a front-rear direction of the two-
wheeled motor vehicle, and is accordingly built in the V
type.

[0016] An air intake system 8 is arranged in a space
between the first and second banks BA, BB of the engine
main body 6. The air intake system 8 includes: a first
throttle body 9A on the first bank BA side, whose down-
stream end is connected to a cylinder head 7A of the first
bank BA; a second throttle body 9B on the second bank
BB side, whose downstream end is connected to a cyl-
inder head 7B of the second bank BB; and an air cleaner
10 to which upstream ends of the respective first and
second throttle bodies 9A, 9B are commonly connected.
[0017] The first and second throttle bodies 9A, 9B are
connected to each other. The first and second throttle
bodies 9A, 9B are connected to each other by means of
a first connection plate 11 on one side (in this embodi-
ment, on an upper side in FIG. 2) in a vehicle widthwise
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direction, while the first and second throttle bodies 9A,
9B are connected to each other by means of a second
connection plate 12 on an another side (in this embodi-
ment, on an lower side in FIG. 2) in the vehicle widthwise
direction.

[0018] Referringto FIG. 2 to FIG. 4 together, the open-
ing degree of a first air intake passage 13A included in
the first throttle body 9A is controlled by a first throttle
valve 14A, and the first throttle valve 14A is fixedly at-
tached to a first valve shaft 15A which is turnably sup-
ported by the first throttle body 9A in a way that the first
valve shaft 15A traverses the first airintake passage 13A.
In addition, the opening degree of a second air intake
passage 13B included in the second throttle body 9B is
controlled by a second throttle valve 14B, and the second
throttle valve 14B is fixedly attached to a second valve
shaft 15B which is turnably supported by the second
throttle body 9B in a way that the second valve shaft 15B
traverses the second air intake passage 13B. The first
and second throttle bodies 9A, 9B connected together
are arranged between the first and second banks BA, BB
in a way that: turn axis lines T1, T2 of the first and second
throttle valves 14A, 14B, namely center axis lines of the
first and second valve shafts 15A, 15B, extend in the
vehicle widthwise direction; and the first and second air
intake passages 13A, 13B extend in a top-bottom direc-
tion.

[0019] Furthermore, as clearly shown in FIG. 2, the
first and second throttle bodies 9A, 9B are arranged by
offsetting a center axis line C2 of the second air intake
passage 13B from a center axis line C1 of the first air
intake passage 13Atowards one side in the vehicle width-
wise direction in a projection view obtained by projection
to a horizontal plane.

[0020] The first and second throttle valves 14A, 14B
are driven by an electric motor 16 which is common for
the valves 14, 14B. This electric motor 16 is arranged
between the first and second throttle bodies 9A, 9B, and
has a rotation axis line MC which is in parallel with the
turn axis lines T1, T2 of the respective first and second
throttle valves 14A, 14B, as well as is interlinked with and
connected to the first and second throttle valves 14A,
14B.

[0021] Moreover, at least a part of the electric motor
16 (in this embodiment, all of the electric motor 16) is
placed among one ends and opposite ends of the re-
spective first and second throttle bodies 9A, 9B in a di-
rection orthogonal to a first virtual plane PL1 (see FIG.
3) passing through the turn axis lines T1, T2 of the first
and second throttle valves 14A, 14B. In this embodiment,
atleast a part of the electric motor 16 (in this embodiment,
all of the electric motor 16) is placed among upper and
lower ends of the respective first and second throttle bod-
ies 9A, 9B, that is to say, between a first horizontal line
HL1 passing through the upper ends of the respective
first and second throttle bodies 9A, 9B and a second hor-
izontal line HL2 passing through the lower ends of the
respective first and second throttle bodies 9A, 9B.
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[0022] Besides, in the projection view obtained by pro-
jectiontothe horizontal plane, atleast a part of the electric
motor 16 (in this embodiment, a part of the electric motor
16) is placed within an offset range W1 in the vehicle
widthwise direction between a point of intersection P1 on
the one side in the vehicle widthwise direction, which is
one of the points of intersection P1, P2 between the turn
axis line T1 of the first throttle valve 14A and an inner
surface of the first air intake passage 13A, and a point
of intersection P3 on the one side in the vehicle widthwise
direction, which is one of the points of intersection P3,
P4 between the turn axis line T2 of the second throttle
valve 14B and an inner surface of the second intake pas-
sage 13B.

[0023] The electric motor 16 is housed in a motorhous-
ing portion 17a which is provided continuously to the first
throttle body 9A on the one side in the vehicle widthwise
direction and which sticks out beyond the second throttle
body 9B to the one side in the vehicle widthwise direction
in the projection view obtained by projection to the hori-
zontal plane.

[0024] A tubular case main body 17 a part of which
forms the motor housing portion 17a is connected to the
first throttle body 9A, for example by fastening or the like,
in a way that the case main body 17 sticks out beyond
the first throttle body 9A to the one side in the vehicle
widthwise direction. A housing case 20 is formed from:
the case main body 17; and a cover member 18 fastened
to the case main body 17 by means of multiple screw
members 19, 19, ... in a way that closes an outer end
opening portion of the case main body 17.

[0025] One end portion of the first valve shaft 15A on
the one side in the vehicle widthwise direction is protrud-
ed into the inside of the housing case 20. A speed reduc-
ing gear mechanism 22 is provided between the electric
motor 16 housed in the motor housing portion 17a and
the first valve shaft 15A. The speed reducing gear mech-
anism 22 is housed in the inside of the housing case 20
as well.

[0026] As shown in FIG. 4, the speed reducing gear
mechanism 22 is formed from: a driving gear 24 fixed to
a motor shaft 23 of the electric motor 16; a first idle gear
25 in mesh with the driving gear 24; a second idle gear
26 rotating integrally with the first idle gear 25; and a
sector gear 27 fixed to one end portion of the first valve
shaft 15A in a way that the sector gear 27 is in mesh with
the second idle gear 26. The first and second idle gears
25, 26 are rotatably supported by an idle shaft 28 which
is provided between the case main body 17 and the cover
member 18.

[0027] Furthermore, the first throttle valve 14A is bi-
ased in a closing direction by a first coil spring 29 which
is a torsion spring. The first coil spring 29 provided be-
tween the housing case 20 and the sector gear 27 is
housed in the inside of the housing case 20 in a way that
surrounds the first valve shaft 15A. In other words, the
first coil spring 29 is placed at one side of the first throttle
body 9A in the vehicle widthwise direction.
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[0028] Turning attention to FIG. 4, a first straight line
L1, which joins the turn axis line T1 of the first throttle
valve 14A and the rotation axis line MC of the electric
motor 16 in a side view, obliquely intersects with a second
virtual plane PL2, which is orthogonal to the center axis
line C1 of the first air intake passage 13A and passes
through the turn axis line T1 of the first throttle valve 14A
in the side view, at an angle o to the cylinder head 7A
side of the first bank BA (in this embodiment, to the lower
side). The rotation axis line MC of the electric motor 16
is placed closer to the cylinder head 7A of the first bank
BA (in this embodiment, in a lower side) than the second
virtual plane PL2.

[0029] The opposite end portion of the first valve shaft
15A projects from the first throttle body 9A on the opposite
side in the vehicle widthwise direction, and a first lever
31 is fixed to the opposite end portion of the first valve
shaft 15A. In addition, an end portion of the second valve
shaft 15B projects from the second throttle body 9B on
the opposite side in the vehicle widthwise direction, and
asecond lever 32 is fixed to the end portion of the second
valve shaft 15B which projects from the second throttle
body 9B. Moreover, the second throttle valve 14B is bi-
ased in the closing direction by a second coil spring 30
which is a torsion spring. The second coil spring 30 to be
provided between the second lever 32 and the second
throttle body 9B is placed between the second lever 32
and the second throttle body 9B while surrounding the
second valve shaft 15B. In other words, the second coil
spring 30 is placed at the side of the second throttle body
9B in the vehicle width widthwise direction, which is a
side opposite from a side on which the electric motor 16
is placed.

[0030] One end portion of a link 33 is connected to the
first lever 31 at a position offset from the center axis line
of the first valve shaft 15A, and a link-movement mech-
anism 34 for turning the second lever 32 and the second
valve shaft 15B in response to a longitudinal movement
of the link 33 which takes place in connection with the
turn of the first valve shaft 15A and the first lever 31 is
provided between the opposite end portion of the link 33
and the second lever 32.

[0031] A case-side fastening portion 35 sticking out be-
yond the cover member 18 towards the second throttle
body 9B is integrally provided to an outer end part, of a
portion forming the motor housing portion 17a, of the case
main body 17 connected to the first throttle body 9A. The
second throttle body 9B is integrally provided with, for
example, two arm-shaped fastening portions 36, 37
which project toward the one side in the vehicle widthwise
direction. The first connection plate 11 is fastened to the
arm-shaped fastening portions 36, 37 and the case-side
fastening portion 35 by means of bolts 38, 38, ....
[0032] The second connection plate 12 is placed in a
way that covers the first lever 31, the second lever 32,
the link 33 and the link-movement mechanism 34 from
the lateral side. The second connection plate 12 is con-
nected by means ofbolts 43,43, ... to: paired arm-shaped
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fastening portions 39, 40 integrally provided to the first
throttle body 9A and projecting to the opposite side in the
vehicle widthwise direction; and paired arm-shaped fas-
tening portions 41, 42 integrally provided to the second
throttle body 9B and projecting to the opposite side in the
vehicle widthwise direction.

[0033] From the second throttle body 9B side, a first
fuel injection valve 44A is attached to the first throttle
body 9A. From the first throttle body 9A side, a second
fuelinjection valve 44B is attached to the second throttle
body 9B. The first fuel injection valve 44A is attached to
the first throttle body 9A while, in the projection view ob-
tained by projection to the horizontal plane, being orthog-
onal to the turn axis line T1 of the first throttle valve 14A
and having a center axis line F1 passing through the cent-
er axis line C1 of the first air intake passage 13A, and in
a way that the first fuel injection valve 44A injects fuel
downstream of the first throttle valve 14A. The second
fuel injection valve 44B is attached to the second throttle
body 9B while, in the projection view, being orthogonal
to the turn axis line T2 of the second throttle valve 14B
and having a center axis line F2 passing through the cent-
er axis line C2 of the second air intake passage 13B, and
in a way that the second fuel injection valve 44B injects
fuel downstream of the second throttle valve 14B.
[0034] In addition, the first fuel injection valve 44A is
placed between the one ends and the opposite ends of
the respective first and second throttle bodies 9A, 9B,
that is to say, between the first and second horizontal
lines HL1, HL2, in the direction orthogonal to the first
virtual plane PL1 passing through the turn axis lines T1,
T2 of the respective first and second throttle valves 14A,
14B, with at least part of the first fuel injection valve 44A
overlapping the electric motor 16 or the motor housing
portion 17a (in this embodiment, only the motor housing
portion 17a) in a side view in the vehicle widthwise direc-
tion. The second fuel injection valve 44B is also placed
between the one ends and the opposite ends of the re-
spective first and second throttle bodies 9A, 9B, that is
to say, between the first and second horizontal lines HL1,
HL2, in the direction orthogonal to the first virtual plane
PL1.

[0035] Furthermore, as shown in FIG. 2, in the projec-
tion view obtained by projection to the horizontal plane,
either an opposite end portion of the electric motor 16 in
the vehicle widthwise direction or an opposite end wall
17aa of the motor housing portion 17a in the vehicle
widthwise direction, particularly the opposite end wall
17aa of the motor housing portion 17ain this embodiment
is placed within arange W2 between the first fuel injection
valve 44A and the point of intersection P1 on the one
side in the vehicle widthwise direction, which is one of
the points of intersection P1, P2 between the turn axis
line T1 of the first throttle valve 14A and the inner surface
of the first air intake passage 13A.

[0036] The second fuel injection valve 44B is placed
in a location offset from the first fuel injection valve 44A
towards the one side in the vehicle widthwise direction
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by a distance corresponding to the amount of offset be-
tween the center axis lines C1, C2 of the respective first
and second air intake passages 13A, 13B in the vehicle
widthwise direction. A joint 45 having a fuel supply con-
necting pipe 46, which is common between the first and
second fuel injection valves 44A, 44B, is attached to the
first and second fuel injection valves 44A, 44B.

[0037] A fuel supply pipe 47 for supplying fuel from a
fuel tank, which is not illustrated, to the first and second
fuel injection valves 44A, 44B is connected to the fuel
supply connecting pipe 46.

[0038] Meanwhile, in the side view, as indicated with
achainline in FIG. 1, a vacant space S is formed among
mutually-adjacent upper end portions of the respective
first and second throttle bodies 9A, 9B, an upper end of
the first connection plate 11 and an upper end of the
housing case 20, on the basis of the design in which the
first straight line L1 joining, in the side view, the rotation
axis line MC of the electric motor 16, which is placed
under the second virtual plane PL2, and the turn axis line
T1 of the first throttle valve 14A obliquely intersects, at
the angle o, with the second virtual plane PL2 which is
orthogonal to the center axis line C1 of the first air intake
passage 13A and passing through the turn axis line T1
of the first throttle valve 14A in the side view. The fuel
supply pipe 47 is laid in a way that passes the vacant
space S.

[0039] Next, descriptions will be provided for opera-
tions of this embodiment. The electric motor 16 is placed
between the first throttle body 9A including the first air
intake passage 13A and the second throttle body 9B in-
cluding the second air intake passage 13B. For this rea-
son, the air intake system 8 can be made compact in a
direction in which the first and second throttle bodies 9A,
9B are arranged (hereinafter referred to as an "arrange-
mentdirection"), compared with an air intake system hav-
ing the electric motor 16 outside the two throttle bodies
9A, 9B. In addition, the placement of the electric motor
16, which is a heavy object, in the center portion of the
air intake system 8 in the arrangement direction makes
it possible to reduce the vibration of the air intake system
8 to a lower level.

[0040] Furthermore, in the projection view obtained by
projection to the horizontal plane, the center axis line C2
of the second air intake passage 13B is offset from the
center axis line C1 of the first air intake passage 13A
towards the one side in the vehicle widthwise direction;
at least the part (in this embodiment, only the part) of the
electric motor 16 is placed within the range W1 of the
offsetin the vehicle widthwise direction between the point
ofintersection P1 on the one side in the vehicle widthwise
direction, which is one of the points of intersection P1,
P2 between the turn axis line T1 of the first throttle valve
14A and the inner surface of the first air intake passage
13A, and the point of intersection P3 on the one side in
the vehicle widthwise direction, which is one of the points
of intersection P3, P4 between the turn axis line T2 of
the second throttle valve 14B and the inner surface of
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the second air intake passage 13B; the first coil spring
29 for biasing the first throttle valve 14A in the closing
direction is placed at the side of the first throttle body 9A
in the vehicle widthwise direction, which is the side on
which the electric motor 16 is placed; and the second coil
spring 30 for biasing the second throttle valve 14B in the
closing direction is placed at the side of the second throt-
tle body 9B in the vehicle widthwise direction, which is
the side opposite from the side on which the electric motor
16 is placed. For these reasons, the air intake system 8
can be made compact in the vehicle widthwise direction,
and the layout for placing the air intake system 8 between
the first and second banks BA, BB of the V-type engine
can be made easier. Moreover, since the first coil spring
29 is placed at the side of the first throttle body 9A in the
vehicle widthwise direction, which is the side on which
the electric motor 16 is placed, it is possible to reduce or
eliminate distortional deformation of the first valve shaft
15A, which is provided with the first throttle valve 14A,
due to a force acting on the first valve shaft 15A from the
first coil spring 29 for biasing the first throttle valve 14A
in the closing direction and from the electric motor 16.
[0041] In addition, at least a part (in this embodiment,
all) of the electric motor 16 is placed among the one ends
and the opposite ends of the respective first and second
throttle bodies 9A, 9B in the direction orthogonal to the
first virtual plane PL1 passing through the turn axis lines
T1, T2 of the respective first and second throttle valves
14A, 14B, that is to say, between the first horizontal line
HL1 passing through the upper ends of the respective
first and second throttle bodies 9A, 9B and the second
horizontal line HL2 passing through the lower ends of the
respective first and second throttle bodies 9A, 9B in this
embodiment. For this reason, the air intake system 8 can
be made compact in an air intake flow direction of each
of the first and second air intake passages 13A, 13B.
Thereby, also with this configuration, the layout for plac-
ing the air intake system 8 between the first and second
banks BA, BB can be made easier.

[0042] What is more, the first fuel injection valve 44A
injects fuel downstream of the first throttle valve 14A
while, in the projection view obtained by projection to the
horizontal plane, being orthogonal to the turn axis line
T1 of the first throttle valve 14A and having the center
axis line F1 passing through the center axis line C1 of
the first airintake passage 13A. The second fuel injection
valve 44B injects fuel downstream of the second throttle
valve 14B while, in the projection view, being orthogonal
to the turn axis line T2 of the second throttle valve 14B
and having the center axis line F2 passing through the
center axis line C2 of the second air intake passage 13B.
By these, the performance of the engine, which depends
on the fuel injection by the first and second fuel injection
valves 44A, 44B, can be maintained. In addition, the first
and second fuel injection valves 44A, 44B are placed
among the one ends and the opposite ends of the re-
spective first and second throttle bodies 9A, 9B in the
direction orthogonal to the first virtual plane PL1 passing
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through the turn axis lines T1, T2 of the respective first
and second throttle valves 14A, 14B. By this, the air in-
take system 8 can be made compact in the air intake flow
direction of each of the first and second air intake pas-
sages 13A, 13B.

[0043] Furthermore, the first fuel injection valve 44A is
placed with at least a part of the first fuel injection valve
44A overlapping the electric motor 16 or the motor hous-
ing portion 17a in the side view in the vehicle widthwise
direction. For this reason, the placement of the second
fuel injection valve 44B closer to the electric motor 16 or
the motor housing portion 17a in the direction in which
the first and second throttle bodies 9A, 9B are arranged
makes it possible to make the air intake system 8 com-
pact in the direction in which the first and second throttle
bodies 9A, 9B are arranged.

[0044] In the projection view obtained by projection to
the horizontal plane, either the opposite end portion of
the electric motor 16 in the vehicle widthwise direction or
the opposite end wall 17aa of the motor housing portion
17a in the vehicle widthwise direction (in this embodi-
ment, the opposite end wall 17aa of the motor housing
portion 17a) is placed between thefirst fuel injection valve
44A and the point of intersection P1 on the one side in
the vehicle widthwise direction, which is one of the points
of intersection P1, P2 between the turn axis line T1 of
the first throttle valve 14A and the inner surface of the
first air intake passage 13A. Either the electric motor 16
or the motor housing portion 17a (in this embodiment,
the motor housing portion 17a) is placed closer to the
first fuel injection valve 44A. By these, the air intake sys-
tem 8 can be made compact in the vehicle widthwise
direction. Moreover, from the second throttle body 9B
side, the first fuel injection valve 44A is attached to the
first throttle body 9A, and from the first throttle body 9A
side, the second fuel injection valve 44B is attached to
the second throttle body 9B. For this reason, the air intake
system 8 can be made compact in the direction in which
the two throttle bodies 9A, 9B are arranged, compared
with an air intake system in which at least one of the first
and second fuel injection valves 44A, 44B is attached to
at least a corresponding one of the two throttle bodies
9A, 9B from an opposite side of the corresponding one
from the other one.

[0045] Additionally, the first straightline L1, which joins
the turn axis line T1 of the first throttle valve 14A and the
rotation axis line MC of the electric motor 16 in the side
view in the vehicle widthwise direction, obliquely inter-
sects with the second virtual plane PL2, which is orthog-
onal to the center axis line C1 of the first air intake pas-
sage 13A and passes through the turn axis line T1 of the
first throttle valve 14A in the side view, at the angle a to
the cylinder head 7A side of the first bank BA (in this
embodiment, to the lower side). For this reason, the sec-
ond fuel injection valve 44B can be placed closer to the
motor housing portion 17a by using the space which is
created on an opposite side of the second virtual plane
PL2 from the first straight line L1, and the air intake sys-
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tem 8 can be made compact in the direction in which the
first and second throttle bodies 9A, 9B are arranged.
[0046] Whatis more, the tubular case main body 17 is
connected to the first throttle body 9A in the way that a
part of the case main body 17 forms the motor housing
portion 17a; the cover member 18 which, together with
the case main body 17, forms the housing case 20 for
housing the first coil spring 29, is fastened to the case
mainbody 17 inthe way that closes the outer end opening
portion of the case main body 17; the case-side fastening
portion 35 sticking out beyond the cover member 18 to-
wards the second throttle body 9B is integrally provided
in the outer end part of the portion, of the case main body
17, forming the motor housing portion 17a; and the first
connection plate 11 is fastened to, for example, the case-
side fastening portion 35 and the paired arm-shaped fas-
tening portions 36, 37 which are integrally provided to
the second throttle body 9B and stick out towards the
one side in the vehicle widthwise direction. For these
reasons, by use of the simple structure which needs no
specialized arm-shaped fastening portion for fastening
the first connection plate 11 to be projectingly provided
to thefirst throttle body 9A, in the projection view obtained
by projection to the horizontal plane, the end portion of
the second throttle body 9B on the one side in the vehicle
widthwise direction can be accommodated within a range
in the vehicle widthwise direction which reaches an outer
end of the cover member 18, that is to say, inside the
second straight line L2 extending in the front-rear direc-
tion while passing through the outer end of the cover
member 18. Moreover, since the distance from the sec-
ond throttle body 9B to the case-side fastening portion
35 is short, and since the motor housing portion 17a in
which to house the electric motor 16 is placed in the vi-
cinity of the case-side fastening portion 35, the second
throttle body 9B is capable of effectively reducing the
amplitude of vibration of the electric motor 16 and the
motor housing portion 17b which occurs due to the vi-
bration of the vehicle body; and the first connection plate
11 can be made smaller.

[0047] Inaddition, in the side view, the fuel supply pipe
47 for supplying the fuel to the first and second fuel in-
jection valves 44A, 44B passes through the vacant space
S which is created among the mutually-adj acent upper
end portions of the respective first and second throttle
bodies 9A, 9B, the upper end of the first connection plate
11 and the upper end of the housing case 20. For this
reason, the fuel supply pipe 47 can be laid out with better
space efficiency.

[0048] Although the foregoing descriptions have been
provided for an embodiment of the present invention, the
present invention is not limited to the above-described
embodiment. Various design modifications may be made
without departing from the present invention recited in
claims.

[0049] For example, although the foregoing descrip-
tions have been provided for the embodiment in which
the engine main body 6 in the V-type twin-cylinder con-
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figuration is mounted on the vehicle while including the
firstand second banks BA, BB which separate from each
other in the front-rear direction, the present invention im-
poses no restriction on the orientation in which the engine
main body is mounted on the vehicle as long as the turn
axis lines of the respective first and second throttle valves
14A, 14B extend in the vehicle width widthwise direction.
[0050] In an air intake system of a V-type engine for a
vehicle, a pair of throttle bodies connected to each other
and placed between a pair of banks includes throttle
valves, respectively, and an electric motor is interlinked
with and connected to the throttle valves. At least part of
an electric motor (16) placed between first and second
throttle bodies (9A, 9B) is placed within a range (W1) of
offset in a vehicle widthwise direction between points of
intersection (P1, P3) on the one side in the vehicle width-
wise direction, which are points of intersection between
turn axis lines (T1, T2) of first and second throttle valves
(14A, 14B) and inner surfaces of first and second air in-
take passages (13A, 13B), respectively, and is also
placed among one ends and opposite ends of the re-
spective first and second throttle bodies (9A, 9B) in a
direction orthogonal to a virtual plane passing through
the turn axis lines (T1, T2). Afirst coil spring (29) is placed
at one side of the first throttle body (9A) in the vehicle
widthwise direction, and a second coil spring (30) is
placed at a side of the second throttle body (9B), which
is a side opposite from the side on which the electric
motor (16) is placed. Accordingly, the air intake system
can be made compact.

Claims

1. Anairintake system of a V-type engine for a vehicle
in which: afirst throttle body (9A) and a second throt-
tle body (9B) are placed between first and second
banks (BA, BB) in a V configuration which are pro-
vided to an engine main body (6) mounted on a ve-
hicle, the first throttle body (9A) including a first air
intake passage (13A) and a first throttle valve (14A)
for opening and closing the first air intake passage
(13A), the first throttle body (9A) corresponding to
the first bank (BA), the second throttle body (9B) in-
cluding a second airintake passage (13B) and a sec-
ond throttle valve (14B) for opening and closing the
second air intake passage (13B), the second throttle
body (9B) corresponding to the second bank (BB),
the first throttle body (9A) and the second throttle
body (9B) being connected to each other, and turn
axis lines (T1, T2) of the respective first and second
throttle valves (14A, 14B) extending in a vehicle
widthwise direction; and an electric motor (16) which
is common between the first and second throttle
valves (14A, 14B) has a rotation axis line (MC) in
parallel with the turn axis lines (T1, T2) of the respec-
tive first and second throttle valves (14A, 14B), and
is interlinked with and connected to the first and sec-
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ond throttle valves (14A, 14B),

characterized in that

in a projection view obtained by projection to a hor-
izontal plane, the firstand second throttle bodies (9A,
9B) are placed with a center axis line (C2) of the
second air intake passage (13B) offset from a center
axis line (C1) of the first air intake passage (13A)
toward one side in the vehicle widthwise direction,
in the projection view, at least part of the electric
motor (16) placed between the firstand second throt-
tle bodies (9A, 9B) is placed within a range (W1) of
offset in the vehicle widthwise direction between a
point of intersection (P1) on the one side in the ve-
hicle widthwise direction and a point of intersection
(P3) on the one side in the vehicle widthwise direc-
tion, the point of intersection (P 1) being one of points
of intersection (P1, P2) between the turn axis line
(T1) of the first throttle valve (14A) and an inner sur-
face of the first air intake passage (13A), and the
point of intersection (P3) being one of points of in-
tersection (P3, P4) between the turn axis line (T2)
of the second throttle valve (14B) and an inner sur-
face of the second air intake passage (13B),

at least the part of the electric motor (16) is placed
among one ends and opposite ends of the respective
firstand second throttle bodies (9A, 9B) in a direction
orthogonal to a virtual plane (PL1) passing through
the turn axis lines (T1, T2) of the respective first and
second throttle valves (14A, 14B),

afirst coil spring (29) for biasing the first throttle valve
(14A) in a closing direction is placed at one side of
the first throttle body (9A) in the vehicle widthwise
direction, and

a second coil spring (30) for biasing the second throt-
tle valve (14B) in a closing direction is placed at a
side of the second throttle body (9B), which is a side
opposite from the side on which the electric motor
(16) is placed, in the vehicle widthwise direction.

The airintake system of a V-type engine for a vehicle
according to claim 1, wherein

a first fuel injection valve (44A) for injecting fuel
downstream of the first throttle valve (14A) is at-
tached to the first throttle body (9A) from the second
throttle body (9B) side in a way that: in a side view,
atleast part of the first fuel injection valve (44A) over-
laps the electric motor (16) or amotor housing portion
(17a) provided continuously to the first throttle body
(9A) onthe one side in the vehicle widthwise direction
and housing the electric motor (16); and the first fuel
injection valve (44A) is placed among the one ends
and the opposite ends of the respective first and sec-
ond throttle valves (9A, 9B) in a direction orthogonal
to the virtual plane (PL1),

a second fuel injection valve (44B) for injecting fuel
downstream of the second throttle valve (14B) is at-
tached to the second throttle body (9B) from the first
throttle body (9A) side in a way that the second fuel
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injection valve (44B) is placed among the one ends
and the opposite ends of the respective first and sec-
ond throttle valves (9A, 9B) in the direction orthog-
onal to the virtual plane (PL1), and

in the projection view obtained by projection to the
horizontal plane, an opposite end portion of the elec-
tric motor (16) in the vehicle widthwise direction or
an opposite end wall (17aa) of the motor housing
portion (17a) in the vehicle widthwise direction is
placed between the first fuel injection valve (44A)
and the point of intersection (P1) on the one side in
the vehicle widthwise direction, which is one of the
points of intersection (P1, P2) between the turn axis
line (T1) of the first throttle valve (14A) and the inner
surface of the first air intake passage (13A).

The airintake system of a V-type engine for a vehicle
according to claim 2, wherein

a tubular case main body (17) a part of which forms
the motor housing portion (17a) is connected to the
first throttle body (9A) in a way that is open to the
one side in the vehicle widthwise direction,

the first coil spring (29) is housed in a housing case
(20) formed from the case main body (17) and a cov-
er member (18) which is fastened to the case main
body (17) in a way that closes an outer end opening
portion of the case main body (17),

a case-side fastening portion (35) sticking out be-
yond the cover member (18) towards the second
throttle body (9B) is integrally provided to an outer
end portion of the part, which forms the motor hous-
ing portion (17a), of the case main body (17), and
a connection plate (11) is fastened to: an arm-
shaped fastening portion (36, 37) integrally provided
to the second throttle body (9B) and projecting to the
one side in the vehicle widthwise direction; and the
case-side fastening portion (35).
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