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(54) Intake system of V-type engine for vehicle
(57)  To enable reducing intake resistance in an in-
take passage (40A, 40B) in an intake passage compo-
nent (31A, 31B) and to facilitate the enhancement of the
output of the engine in an intake system of a V-type en-
gine for a vehicle where a pair of front and rear banks
are arranged in a V type in a plane perpendicular to the
axis of a crankshaft (C) and the intake passage compo-
nents (31A, 31B) at least provided with a throttle body
(34A, 34B) and individually corresponding to each cylin-
der (CA, CB) are arranged between both banks and are
connected to each inside surface of cylinder heads (22A,
22B).

Plural throttle shafts (33A, 33B) supported by each
throttle body (34A, 34B) so that the throttle shafts can be
turned are coaxially arranged so that they cross the axis
(C) of a crankshaft in a top view and center lines (CLA,
CLB) of intake passages (40A, 40B) which each intake
passage component (31A, 31B) forms are arranged on
each straight line perpendicular to the axes of the throttle
shafts (33A, 33B) in the top view.
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Description

[0001] The present invention relates to an intake sys-
tem of a V-type engine for a vehicle where a pair of front
and rear banks are arranged in a V type in a plane per-
pendicular to the axis of a crankshaft and intake passage
components at least provided with a throttle body for sup-
porting a throttle shaft to which a throttle valve is fastened
so that the throttle shaft can be turned and individually
corresponding to each cylinder are connected onto the
inside surface of a cylinder head of each bank and are
arranged between both banks.

[0002] An intake system where intake passage com-
ponents provided with a throttle body in each intermedi-
ate part and individually corresponding to each cylinder
of each bank are arranged between a pair of banks in a
V-type engine for a vehicle is known in a patent document
1 for example.

[Patent Document 1] JP-A No. 204969/2000

[0003] However, inthe above-mentioned conventional
type, a throttle shaft of each throttle body is arranged in
a mutually offset position so that each throttle shaft has
an axis parallel to a crankshaft and in such structure, an
intake passage from each throttle body to a cylinder head
is required to be curved, intake resistance is relatively
large, and itis difficult to enhance the output of an engine.
[0004] Theinventionis made inview of such a situation
and the object is to provide an intake system of a V-type
engine for a vehicle where intake resistance in an intake
passage in an intake passage component can be re-
duced and the enhancement of the output of the engine
is facilitated.

[0005] To achieve the object, the invention according
to Claim 1 is based upon an intake system of a V-type
engine for a vehicle where a pair of front and rear banks
are arranged in a V type in a plane perpendicular to the
axis of a crankshaft and intake passage components at
least provided with a throttle body for supporting a throttle
shaftto which a throttle valve is fastened so that the throt-
tle shaft can be turned and individually corresponding to
each cylinder are connected onto the inside surface of a
cylinder head of each bank and are arranged between
both banks, and is characterized in that plural throttle
shafts supported by each throttle body so that the throttle
shaft can be turned are coaxially arranged so that they
cross the axis of the crankshaft in atop view and a center
line of an intake passage which each intake passage
component forms is arranged on a straight line perpen-
dicular to the axis of the throttle shaft in the top view.
[0006] The invention according to Claim 2 is charac-
terized in that in addition to the configuration of the in-
vention according to Claim 1, each bank is provided with
a cylinder head to which plural intake valve openings per
cylinder are provided and a center line of the intake pas-
sage passes an intermediate part of the plural intake
valve openings with which each cylinder is provided in
the top view.

[0007] The invention according to Claim 3 is charac-
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terized in that in addition to the configuration of the in-
vention according to Claim 1 or 2, a fuel injection valve
located on the reverse side to a cylinder head of a bank
corresponding to each throttle body is attached to each
throttle body.

[0008] Further, the invention according to Claim 4 is
characterized in that in addition to the configuration of
the invention according to Claim 3, the fuel injection valve
respectively corresponding to both banks provided with
only one cylinder is attached to each throttle body in ar-
rangement that a connector for connecting a conductor
of the fuel injection valve is directed toward the side of
the vehicle.

[0009] According to the invention disclosed in Claim
1, intake resistance in the intake passage is inhibited to
be a small value by linearizing the intake passage in each
intake passage component in the top view and contribu-
tion to enhancing the output of the engine is enabled.
[0010] According to the invention disclosed in Claim
2, even if the cylinder head of each bank is provided with
the plural intake valve openings, intake air is uniformly
distributed to the intake valve opening and the center line
of the intake passage can be linearly arranged in the top
view reasonably.

[0011] According to the invention disclosed in Claim
3, the fuel injection valve is arranged in relatively large
space made between the cylinder head and the throttle
body and work for attaching and detaching the fuel injec-
tion valve to/from the throttle body can be facilitated.
[0012] Further, according to the invention disclosed in
Claim 4, work for connection and disconnection to/from
the connector for connecting the conductor with which
the fuel injection valve is provided is facilitated, and ease
of assembly and maintainability can be enhanced.

Fig. 1 is a side view showing a motorcycle;

Fig. 2 is a plan showing a part of a body frame and
a V-type engine;

Fig. 3 is an enlarged view showing a main part in
Fig. 2;

Fig. 4 is a drawing viewed from a direction shown by
an arrow 4 in Fig. 3;

Fig. 5 is a conceptual plan showing a state in which
cylinders of a pair of banks and intake passage com-
ponents are connected; and

Fig. 6 shows an ignition cycle of two cylinders.

[0013] Referring to attached drawings, one embodi-
ment of the invention will be described below.

[0014] Figs. 1to 6 show one embodiment of the inven-
tion, Fig. 1 is a side view showing a motorcycle, Fig. 2 is
a plan showing a part of a body frame and a V-type en-
gine, Fig. 3 is an enlarged view showing a main part in
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Fig. 2, Fig. 4 is a drawing viewed from a direction shown
by anarrow 4 in Fig. 3, Fig. 5is a conceptual plan showing
a state in which cylinders of a pair of banks and an intake
passage component are connected, and Fig. 6 shows a
two-cylinder ignition cycle.

[0015] Firstas shown in Fig. 1, the body frame F of the
motorcycle is provided with a head pipe 12 for supporting
a front fork 11 for supporting a front wheel WF so that
the front fork can be steered, a pair of right and left main
frames 13 ... extended backward in a downward-slanting
state from the head pipe 12, pivot plates 14 ... connected
to the main frames 13 ... in a downward-hanging state
from the rear ends of both main frames 13 ..., a pair of
right and left down tubes 15 ... provided between the
head pipe 12 and both pivot plates 14 ... under both main
frames 13 ... and seat rails 16 ... extended backward in
an upward-slanting state from the rears of the main
frames 13 ..., a front half 15a of the down tube 15 is in-
clined so that the front half is extended backward from
the head pipe 12 in a downward-slanting state, and a
rear half 15b of the down tube 15 is extended substan-
tially horizontally between the rear end of the front half
15a and the pivot plate 14.

[0016] Afueltank 17 is mounted over both mainframes
13, and a tandem seat 18 arranged at the back of the
fuel tank 17 is supported by the seat rails 16 .... The front
ends of a pair of right and left swing arms 19 ... are sup-
ported by the pivot plates 14 ... so that the swing arm can
be rocked and a rear wheel WR is supported by the rears
of both swing arms 19 ....

[0017] The body 20 of the two-cylinder V-type engine
E is mounted on the body frame F under the fuel tank
17, and motive power output from an output shaft 23 of
a transmission (not shown) built in a crankcase 21 of the
body 20 of the engine is transmitted to the rear wheel
WR via chain transmission means 27 configured by a
driving sprocket 24 fixed on the output shaft 23, a driven
sprocket 25 fixed on an axle 28 of the rear wheel WR
and a chain without an end 26 wound on both sprockets
24, 25.

[0018] The body 20 of the engine is mounted on the
body frame F so that the axis of a crankshaft 30 rotatably
supported in the crankcase 21 is along a cross direction
of the body frame F, is provided with a first bank BA on
the front side along a longitudinal direction of the motor-
cycle and a second bank BB on the rear side, and the
banks BA, BB are arranged in a V type in a plane per-
pendicular to the axis of the crankshaft 30.

[0019] As shown in Figs. 2 to 4, the downstream ends
of intake passage components 31A, 31B at least provid-
ed with each throttle body 34A, 34B for turnably support-
ing each throttle shaft 33A, 33B to which each throttle
valve 32A, 32B is fastened and individually correspond-
ing to cylinders CA, CB of both banks BA, BB are con-
nected onto the inside surfaces of cylinder heads 22A,
22B in both banks BA, BB, and the upstream ends of
both intake passage components 31A, 31B are connect-
ed to an air cleaner 35 (see Fig. 1) arranged over both
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banks BA, BB in common so that the upstream ends are
covered with the fuel tank 17.

[0020] Both throttle bodies 34A, 34B are mutually con-
nected to be a unit. In addition, a throttle drum 37 is fixed
to the outer end of the throttle shaft 33B turnably sup-
ported by the throttle body 34B forming a part of the intake
passage component 31B on the side of the second bank
BB, throttle wire not shown is wound and coupled on/to
the throttle drum 37. Besides, a sensor unit 38 including
a throttle sensor and an intake temperature sensor re-
spectively not shown is attached to the throttle body 34A
forming a part of the intake passage component 31A on
the side of the first bank BA so that the sensor unit is
opposite to the outer end of the throttle shaft 33A.
[0021] Next, to explain intake passage structure ac-
cording to the invention referring to Fig. 5, first, a virtual
cylinder IC having an arbitrary diameter D different from
distance L between both planes PA, PB is set with a
center line formed by crossing a vertical plane passing
the axis C of the crankshaft 30 and a central plane PC
passing a center between planes PA, PB including the
axes AA, AB of cylinders of both banks BA, BB and per-
pendicular to the axis C of the crankshaft 30 as a central
axis. The diameter D of the virtual cylinder IC is equivalent
to distance between the centers of bores of the throttle
bodies 34A, 34B and in this embodiment, a case that the
distance between the centers of the bores of the throttle
bodies 34A, 34B is larger than the distance L between
both planes PA, PB will be described, however, the di-
ameter D has only to be different from the distance L and
the distance between the centers of the bores of the throt-
tle bodies 34A, 34B may be also smaller than the distance
L.

[0022] The cylinders CA, CB of both banks BA, BB are
provided with plural, for example, a pair of intake valve
openings 39A ..., 39B ..., center lines CLA, CLB are set
so that they come in contact with the virtual cylinder IC
from each intermediate part between each pair of intake
valve openings 39A ..., 39B ..., and a straight line tying
contact points at which the center lines CLA, CLB are in
contact with the virtual cylinder IC is set as central axes
of the throttle shafts 33A, 33B.

[0023] Hereby, a pair of throttle shafts 33A, 33B sup-
ported by each throttle body 34A, 34B so that the throttle
shaft can be turned are coaxially arranged so that they
cross the axis C of the crankshaft 30 in the top view. Each
intake passage component 31A, 31B respectively forms
the intake passages 40A, 40B communicating with the
intake valve openings 39A ..., 39B ... and the center lines
CLA, CLB are set as center lines of the intake passages
40A, 40B. Hereby, the center lines CLA, CLB of the intake
passages 40A, 40B which each intake passage compo-
nent 31A, 31B forms are perpendicular to the axes of the
throttle shafts 33A, 33B in the top view and are respec-
tively arranged on a straight line passing an intermediate
position between the corresponding intake valve open-
ings 39A ..., 39B ....

[0024] Even if distance between the centers of the
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bores of the throttle bodies 34A, 34B is different depend-
ing upon a shape of an engine, the V-type engine E where
the intake passages 40A, 40B are linear in the top view
and the intake resistance is inhibited to be a small value
can be acquired by such intake passage structure.
[0025] The inner ends of both throttle shafts 33A, 33B
are coupled via interlocking/coupling means 36. The
throttle drum 37 is fixed to the outer end of the throttle
shaft 33B supported by the throttle body 34B on the side
of the second bank BB so that the throttle shaft can be
turned and the throttle shafts 33A, 33B of both throttle
bodies 34A, 34B, that is, the throttle valves 32A, 32B are
turned in interlock by turning the throttle drum 37 by throt-
tle wire not shown.

[0026] Fuel injection valves 41A, 41B for injecting fuel
into the intake passages 40A, 40B are attached to each
throttle body 34A, 34B, in addition, each fuel injection
valve 41A, 41B is attached to each throttle body 34A,
34B so that the fuel injection valves are located on the
reverse side to the cylinder heads 22A, 22B of the banks
BA, BB corresponding to the throttle bodies 34A, 34B to
which the fuel injection valves 41A, 41B are attached,
the fuelinjection valve 41Ais attached to the throttle body
34A on the side of the first bank BA on the side of the
cylinder head 22B of the second bank BB, and the fuel
injection valve 41B is attached to the throttle body 34B
on the side of the second bank BB on the side of the
cylinder head 22A of the first bank BA. Further, each fuel
injection valve 41A, 41B is attached to each throttle body
34A, 34B in arrangement that connectors for connecting
a conductor 42A, 42B of the fuel injection valves 41A,
41B are directed toward the side of the motorcycle.
[0027] A connection member 43 provided with an in-
let-side connection pipe 43a for attaching a fuel hose (not
shown) for leading fuel from a fuel pump not shown and
a connection pipe for junction 43b communicating with
the fuel hose is installed at the rear end (the upper end)
of the fuel injection valve 41A on the side of the first bank
BA, and a connection member 44 provided with an in-
let-side connection pipe 44a is installed at the rear end
(the upper end) of the fuel injection valve 41B on the side
of the second bank BB. The connection pipe for junction
43b and the inlet-side connection pipe 44a are connected
via a junction hose 45, fuel from the fuel pump is supplied
to the fuel injection valve 41A on the side of the first bank
BA, and is also supplied to the fuel injection valve 41B
on the side of the second bank BB via the junction hose
45.

[0028] Besides, afastidle control valve 47 is provided
to the throttle body 34A corresponding to the first bank
BA so that the fast idle control valve is located on the
reverse side to the fuel injection valve 41A attached to
the throttle body 34A, that is, on the side of the first bank
BA.

[0029] One ends of connecting pipes 48A, 48B such
as a hose for leading the intake pressure of the intake
passages 40A, 40B which the intake passage compo-
nents 31A, 31B form are connected to the throttle bodies
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34A, 34B in both intake passage components 31A, 31B
so that one ends communicate with the intake passages
40A, 40B on the downstream sides of the throttle valves
32A, 32B, the other ends of both connecting pipes 48A,
58B are made to communicate with a collecting pipe
member 49 formed substantially in a T type for example
in common, and the collecting pipe member 49 is con-
nected to a single intake pressure sensor 51 supported
by the main frame 13 on the right side next to the throttle
body 34A on the side of the first bank BA for example via
a pipe 50.

[0030] As shown in Fig. 6(a), the ignition timing of the
cylinders CA, CB of both banks BA, BB is set so that the
cylinder CB on the side of the second bank BB is ignited
in a short firing interval T1 after the ignition of the cylinder
CA onthe side of the firstbank BA and further, the cylinder
CA on the side of the first bank BA is ignited in a long
firing interval T2 (> T1) after the ignition of the cylinder
CB on the side of the second bank BB, and the length of
the connecting pipe 48B one end of which communicates
with the intake passage 40B of the cylinder on the side
ignited later out of the two cylinders CA, CB the firing
intervals of which are the shortest, that is, the cylinder
CB on the side of the second bank BB is set so that the
length is longer than the length of the other connecting
pipe, that is, the connecting pipe 48A one end of which
communicates with the intake passage 40A of the cylin-
der CA on the side of the first bank BA.

[0031] Next, to explain the action of this embodiment,
as the throttle shafts 33A, 33B turnably supported by the
throttle bodies 34A, 34B forming at least a part of the
intake passage components 31A, 31B individually cor-
responding to the cylinders CA, CB of both banks BA,
BB are coaxially arranged so that they cross the axis C
of the crankshaft 30 in the top view, are interlocked and
coupled and in addition, the center lines CLA, CLB of the
intake passages 40A, 40B which each intake passage
component 31A, 31B forms are arranged on the straight
lines perpendicular to the axes of the throttle shafts 33A,
33B in the top view, intake resistance in the intake pas-
sages 40A, 40B is inhibited to be a small value and con-
tribution to enhancing the output of the engine is enabled.
[0032] Besides, as the center lines CLA, CLB of the
intake passages 40A, 40B pass the intermediate part be-
tween each pair of intake valve openings 39A ..., 39B ...
with which each cylinder CA, CB is provided, intake air
is also uniformly distributed to the intake valve openings
39A ..., 39B ... in atype that the cylinder heads 22A, 22B
of each bank BA, BB are provided with each pair of plural
intake valve openings 39A ..., 39B ... and the center lines
CLA, CLB of the intake passages 40A, 40B can be line-
arly arranged reasonably in the top view.

[0033] Besides, as the fuel injection valves 41A, 41B
located on the reverse sides to the cylinder heads 22A,
22B of the banks BA, BB corresponding to the throttle
bodies 34A, 34B are attached to each throttle body 34A,
34B, the fuel injection valves 41A, 41B are arranged in
relatively large space made between each cylinder head
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22A, 22B and each throttle body 34A, 34B and work for
attaching and detaching each fuel injection valve 41A,
41B to/from each throttle body 34A, 34B can be facilitat-
ed.

[0034] Besides, as the fuel injection valves 41A, 41B
corresponding to both banks BA, BB respectively provid-
ed with only one cylinder are attached to each throttle
body 34A, 34B in arrangement that the connectors for
connecting a conductor 42A, 42B of the fuel injection
valves 41A, 41B are directed toward the side of the mo-
torcycle, work for connection and disconnection to/from
the connectors for connecting a conductor 42A, 42B with
which each fuel injection valve 41A, 41B is provided is
facilitated, and ease of assembly and maintainability can
be enhanced.

[0035] Further, one ends of the connecting pipes 48A,
48B for leading the intake pressure of the intake passag-
es 40A, 40B are made to communicate with the intake
passages 40A, 40B individually corresponding to each
cylinder CA, CB and the single intake pressure sensor
51 is connected to the collecting pipe member 49 with
which the other end of each connecting pipe 48A, 48B
is made to communicate in common, however, both cyl-
inders CA, CB are sequentially ignited at ignition timing
at a firing interval in which two different firing intervals
are mixed and the length of the connecting pipe 48B one
end of which communicates with the intake passage 40B
of the cylinder on the side ignited later out of the two
cylinders the firing intervals of which are the shortest,
that is, the cylinder on the side of the second bank BB is
set so that the length is longer than the length of the other
connecting pipe, thatis, the connecting pipe 48A one end
of which communicates with the intake passage 40A on
the side of the first bank BA.

[0036] Therefore, an intake pressure pulse of the cyl-
inder CB on the side ignited later out of the two cylinders
ignited at the shortest firing interval acts on the intake
pressure sensor 51 at an interval corresponding to the
shortest firing interval T1 as shown by a chain line in case
the length of the connecting pipes 48A, 48B is equal,
while as shown by a full line in Fig. 6(b), the above-men-
tioned intake pressure pulse acts on the intake pressure
sensor 51 at an interval longer than the shortest firing
interval between an intake pressure pulse of the cylinder
CA on the side ignited earlier out of the two cylinders
ignited at the shortest firing interval and the above-men-
tioned intake pressure pulse as shown by a full line be-
cause the connecting pipe 48B for leading an intake pres-
sure pulse is longer than the other connecting pipe 48A.
Therefore, an interval between intake pressure pulses
that act on the intake pressure sensor 51 is prevented
from being too short and the intake pressure of each cyl-
inder CA, CB can be detected satisfactorily.

[0037] Inaddition, as the length of the connecting pipe
48B of a part is different, the position of the collecting
pipe member 49 to which both connecting pipes 48A,
48B are connected in common can be set relatively freely
and a degree of freedom in the arrangement of the col-
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lecting pipe member 49 can be enhanced.

[0038] In addition, as structure that the connecting
pipes 48A, 48B are different in length is applied to the
engine E the body 20 of whichis formed inaV type, effect
acquired by enhancing a degree of freedom in the ar-
rangement of the collecting pipe member 49 is made
more effective in the V-type engine in which the length
of each connecting pipe 48A, 48B is often extended be-
cause of a constraint on a layout.

[0039] The embodiment of the invention has been de-
scribed above, however, the invention is not limited to
the embodiment and various design modifications with-
out deviating from the invention disclosed in the scope
of claims are allowed.

22A, 22B Cylinder head
30 Crankshaft

31A, 31B Intake passage component
32A, 32B Throttle valve

33A, 33B Throttle shaft

34A, 34B Throttle body

39A, 39B Intake valve opening

40A, 40B Intake passage

41A, 41B Fuel injection valve

42A, 42B Connector for connecting conductor
BA, BB Bank

C Axis of crankshaft

CA,CB Cylinder

CLA, CLB  Center line of intake passage
Claims

1. An intake system of a V-type engine for a vehicle
where a pair of front and rear banks (BA, BB) are
arranged in a V type in a plane perpendicular to the
axis (C) of acrankshaft (30) and intake passage com-
ponents (31A, 31B) at least provided with throttle
bodies (34A, 34B) for turnably supporting throttle
shafts (33A, 33B) to which throttle valves (32A, 32B)
are fastened and individually corresponding to each
cylinder (CA, CB) are connected onto an inside sur-
face of a cylinder head (22A, 22B) of each bank (BA,
BB) and are arranged between both banks (BA, BB),
wherein:

aplurality of throttle shafts (33A, 33B) supported
by eachthrottle body (34A, 34B) so that the throt-
tle shafts can be turned are arranged coaxially
so that they are crossed with the axis (C) of the
crankshaft (30) when they are viewed from the
top; and

center lines (CLA, CLB) of intake passages
(40A, 40B) which each intake passage compo-
nent (31A, 31B) forms are arranged on straight
lines perpendicular to the axes of the throttle
shafts (33A, 33B) when they are viewed from
the top.
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2. The intake system of a V-type engine for a vehicle
according to Claim 1, wherein:

each bank (BA, BB) is provided with each cylin-

der head (22A, 22B) in which a plurality ofintake 5
valve openings (39A, 39B) per cylinder (CA, CB)

are provided; and

each center line (CLA, CLB) of the intake pas-
sages (40A, 40B) is arranged so that each cent-

er line passes an intermediate part of the plural- 10
ity of intake valve openings (39A, 39B) with
which each cylinder (CA, CB) is provided when
each center line is viewed from the top.

3. The intake system of a V-type engine for a vehicle 15
according to Claim 1 or 2, wherein:

a fuel injection valve (41A, 41B) located on the
reverse side to a cylinder head (22A, 22B) of a
bank (BA, BB) corresponding to each throttle 20
body (34A, 34B) is attached to each throttle body
(34A, 34B).

4. The intake system of a V-type engine for a vehicle
according to any of the preceding claims, wherein: 25

the fuel injection valves (41A, 41B) correspond-

ing to both banks (BA, BB) respectively provided

with only one cylinder (CA, CB) are attached to
each throttle body (34A, 34B) in arrangement 30
that connectors for connecting a conductor
(42A, 42B) of the fuel injection valves (41A, 41B)

are directed toward the side of the vehicle.
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Fig. 3
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Fig. 4
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Fig. 5
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Fig. 6
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