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Description

Technical Field

[0001] The present invention relates to an engine for
a small-sized vehicle, the engine including: an engine
body mounted on a vehicle body frame in a manner such
that a crankshaft extending in width direction of the ve-
hicle body frame is rotatably supported, and tilted with
whose front rising until cylinder axis becomes almost hor-
izontal; a storage compartment supported by the vehicle
body frame so as to be positioned above the engine body;
an intake device forming an intake path having an almost
U shape in side view in cooperation with an intake port
provided for a cylinder head as a part of the engine body,
connected above the cylinder head, and disposed be-
tween the engine body and the storage compartment so
as to extend rearward from the cylinder head; and a fuel
injection valve for injecting fuel into the intake path,
wherein the fuel injection valve is attached to the cylinder
head with an axis tilted forward of the vehicle body frame.
More particularly, the invention relates to improvement
in a fuel injection valve attaching structure.

Background Art

[0002] Patent Document No. JP-A-2006-130975 dis-
closes a technique such that, in a scooter-type motorcy-
cle, an intake device is connected above a cylinder head
as a part of an engine body tilted with its front side rising
until the cylinder axis becomes almost horizontal. Fuel
injection means is provided for a throttle body as a part
of the intake device.
[0003] Document US 2005/0028790 A1 describes a
scooter-type motorcycle according to the preamble of
claim 1.
[0004] Document EP 1 304 283 A1 describes a scoot-
er-type motorcycle comprising some of the features of
the preamble of claim 1 and the first feature of the char-
acterising portion: the axis of the fuel injection valve is
tilted outward of the vehicle body frame.

Problem to be Solved by the Invention

[0005] In the technique disclosed in Patent Document
No. JP-A-2006-130975, in order to increase the capacity
of a storage compartment disposed above the engine
body, an intake port provided for the cylinder head is
curved so that its upstream-side opening end is apart
from the center in the width direction of the cylinder head
to an outside, and the intake device is disposed in a po-
sition deviated from the center in the width direction of
the cylinder head to the outside. With such a configura-
tion, the shape of the intake path is complicated. In ad-
dition, since the fuel injection means rises from the throt-
tle body, it is necessary to devise the shape of the storage
compartment in order to avoid interference with the fuel
injection means.

[0006] The present invention has been achieved in
view of such circumstances and an object of the invention
is to provide a fuel injection valve attaching structure in
an engine for a small-sized vehicle, realizing increased
capacity.of a storage compartment by reducing the influ-
ence exerted on the storage compartment and disposing
a fuel injection valve in a position as low as possible, and
realizing easier maintenance of a fuel injection valve.

Means for Solving the Problem

[0007] To achieve the object, according to the inven-
tion of Claim 1, in an engine for a small-sized vehicle
including: an engine body mounted on a vehicle body
frame in a manner such that a crankshaft extending in
width direction of the vehicle body frame is rotatably sup-
ported, and tilted with whose front rising until cylinder
axis becomes almost horizontal; a storage compartment
supported by the vehicle body frame so as to be posi-
tioned above the engine body; an intake device forming
an intake path having an almost U shape in side view in
cooperation with an intake port provided for a cylinder
head as a part of the engine body, connected above the
cylinder head, and disposed between the engine body
and the storage compartment so as to extend rearward
from the cylinder head; and a fuel injection valve for in-
jecting fuel into the intake path, the fuel injection valve
for injecting fuel toward the intake port is attached to the
cylinder head with axis of the fuel injection valve tilted
forward and outward of the vehicle body frame.
[0008] Further Claim 1 is characterized in that, a chain
path housing a cam chain for transmitting rotating power
of the crankshaft to a camshaft in a state where the.cam
chain can run is provided in the engine body on one end
side of the axis of the crankshaft, and the fuel injection
valve is attached to the cylinder head on the other end
side of the axis of the crankshaft.
[0009] Further Claim 1 is characterized in that, a sen-
sor is attached to a side face of the cylinder head on the
other end side of the axis of the crankshaft, and a stay
having a wire support part for supporting a wire connect-
ed to the sensor is fastened to the cylinder head jointly
with the fuel injection valve.
[0010] The invention of Claim 2 is characterized in that,
in addition to the configuration of the invention of Claim
1, a valve attachment hole for attaching the fuel injection
valve is formed in the cylinder head while an end part is
opened toward the intake port, and the entire opening at
the end of the valve attachment hole lies in the intake
port in a projection drawing on a plane including a center
line of the intake port and parallel with the cylinder axis.
[0011] The invention of Claim 3 is characterized in that,
in addition to the configuration of the invention of any of
Claims 1 to 2, a recess is formed in an upper side face
of the cylinder head, and the fuel injection valve is at-
tached to the cylinder head so as to be housed in the
recess.
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Effect of the Invention

[0012] In the invention of Claim 1, since the fuel injec-
tion valve is attached to the cylinder head, the fuel injec-
tion valve can be disposed in a position lower than that
in the case where the fuel injection valve is provided on
the intake device side. Consequently, the influence of
the fuel injection valve exerted on the storage compart-
ment disposed above the engine body is decreased, and
the capacity of the storage compartment can be in-
creased. Moreover, since the fuel injection valve is at-
tached to the cylinder head with the axis of the fuel in-
jection valve tilted forward and outward of the vehicle
body frame, maintenance of the fuel injection valve can
be made easier.
[0013] Further, in the invention of Claim 1, the fuel in-
jection valve of the cylinder head is attached on the side
opposite to the chain path in the axial direction of the
crankshaft. Therefore, a process of installation seat of
the fuel injection valve to the cylinder head can be sim-
plified. Moreover, since the fuel injection valve is dis-
posed so as to be deviated from the intake path, the entire
cylinder head including the fuel injection valve can be
made compact, and maintenance of the fuel injection
valve is also facilitated.
[0014] Further, in the invention of Claim 1, it is unnec-
essary to assure a dedicated space in the cylinder head.
The space is dedicated to attach a stay to the cylinder
head, the stay having a wire support part for supporting
a wire connected to the sensor which is fastened to a
side face of the cylinder head.
[0015] In the invention of Claim 2, the entire opening
at the end of the valve attachment hole provided for the
cylinder head with the front end opened to the intake port
lies in the intake port in side view. Thus, the position of
the fuel injection valve is further lowered, and the capacity
of the storage compartment can be further increased.
[0016] In the invention of Claim 3, the fuel injection
valve is housed in the recess formed in the upper side
face of the cylinder head. Consequently, projection of the
fuel injection valve from the cylinder head is suppressed,
interference of the fuel injection valve with the storage
compartment is prevented, and the capacity of the stor-
age compartment can be further increased.

Brief Description of the Drawings

[0017]

Fig. 1 is a left side view of a scooter-type motorcycle.
Fig. 2 is a cross section of a power unit taken along
line 2-2 of Fig. 1.
Fig. 3 is a left side view of the power unit.
Fig. 4 is a plan view from arrow 4 in Fig. 3.
Fig. 5 is an enlarged cross section taken along line
5-5 of Fig. 4.
Fig. 6 is a cross section taken along line 6-6 of Fig. 5.

Best Mode for Carrying Out the Invention

[0018] An embodiment of the present invention will be
described on the basis of an example of the present in-
vention shown in appended drawings.
[0019] In Fig. 1, the scooter-type motorcycle has a front
wheel WF steered by a steering handlebar 11 and a rear
wheel WR driven by a swing-type power unit P. A vehicle
body frame F is divided into a front frame 12 and a rear
frame 13. The front frame 12 integrally has a head pipe
12a steerably supporting a front fork 14 journaled to the
front wheel WF and the steering handlebar 11, a down
frame 12b extending downwardly rearward from the head
pipe 12a, a pair of right and left floor support frames 12c
extending rearward from the bottom end of the down
frame 12b, and a cross member 12d coupling the rear
ends of the floor support frames 12c. The rear frame 13
is formed by coupling rear frame main parts 13a to the
rear ends of the floor support frame parts 12c in a plurality
of places. The rear frame main part 13a is made by a
front-half part 13aa extending upwardly rearward from
the rear end of the floor support frame part 12c, and a
rear-half part 13ab extending upwardly rearward from
the rear end of the front-half part 13aa so that the rear
end rises more gently than the front-half part 13aa. The
rear frame main part 13a is tilted upwardly rearward as
a whole.
[0020] A fuel tank 15 is provided between the floor sup-
port frames 12c in the front frame 12. The power unit P
is supported swingably via a spindle 16 in a part where
the front-half parts 13aa and the rear-half parts 13ab in
the rear frame main parts 13a in the rear frame 13 are
continuously provided. A storage compartment 17 posi-
tioned above the power unit P is supported by the both
rear frame main parts 13a in the rear frame 13. The stor-
age compartment 17 is openably covered with a riding
seat 18 from above. Further, the vehicle body frame F,
the fuel tank 15, and a part of the power unit P are covered
with a vehicle body cover 19 made of a synthetic resin.
A step floor 19a disposed above the fuel tank 15 and
supported by the floor support frames 12c is formed in
the vehicle body cover 19.
[0021] The power unit P is made by a water-cooled
single-cylinder engine E disposed on the front side of the
rear wheel WR and a transmission device M disposed
on the left side of the rear wheel WR. The transmission
device M is housed in a transmission case 22 connected
to the left side in the width direction of the vehicle body
frame F in the engine body 21 of the engine E and ex-
tending rearward to the left side of the rear wheel WR. A
rear cushion unit 23 is provided between the rear part of
the transmission case 22 and the rear end of the left-side
rear frame main part 13a in the both rear frame main
parts 13a.
[0022] With reference to Figs. 2 to 4, the engine body
21 of the engine E includes a first engine block 26 inte-
grally having a crank-case half part 24 and a cylinder
block 25, a second engine block 27 coupled to the crank-
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case half part 24 to form a crankcase 28, a cylinder head
29 coupled to the cylinder block 25, and a head cover 30
coupled to the cylinder head 29. The engine body 21 is
disposed below the storage compartment 17. A crank-
shaft 31 having an axis extending in the width direction
of the vehicle body frame F is rotatably supported in the
crankcase 28.
[0023] The engine body 21 is mounted on the vehicle
body frame F while being slightly tilted upward to the front
until the axis of a cylinder bore 32, that is, a cylinder axis
C1 becomes almost horizontal so as to be along the lon-
gitudinal direction of the vehicle body frame F. A pair of
right and left brackets 33 provided above the rear side
of the crankcase 28 are swingably supported via the spin-
dle 16 in a part where the front-half parts 13aa and the
rear-half parts 13ab in the rear frame main parts 13a of
the rear frame 13 are connected.
[0024] The transmission case 22 is constructed by a
case main body 35 coupled to the left side face of the
crankcase 28 in the engine body 21 and extending rear-
ward, a left cover 36 coupled to the case main body 35
from the left side, and a right cover 37 bonded to the rear
part of the case main body 35 from the right side.
[0025] The transmission device M is constructed by a
belt-type continuously variable transmission 38 for vari-
ably changing the rotating power of the crankshaft 31
steplessly, and a reduction gear series 40 provided be-
tween the axle 39 of the rear wheel WR and the belt-type
continuous variable transmission 38. The belt-type con-
tinuous variable transmission 38 is housed in a transmis-
sion case 41 formed between the case main body 35 and
the left cover 36 in the transmission case 22. The reduc-
tion gear series 40 is housed in a gear case 42 formed
between the case main body 35 and the right cover 37
in the transmission case 22.
[0026] The belt-type continuously variable transmis-
sion 38 has a drive pulley 43 provided at the left end of
the crankshaft 31 in the transmission case 41, a driven
pulley 44 disposed in a rear part in the transmission case
41, and an endless V-belt 45 looped over the drive pulley
43 and the driven pulley 44.
[0027] The drive pulley 43 has a fixed-side pulley half-
body 47 fixed to the crankshaft 31, and a movable-side
pulley half-body 48 which can move toward or apart from
the fixed-side pulley half-body 47. The movable-side pul-
ley half-body 48 is energized toward the fixed-side pulley
half-body 47 by a centrifugal weight 49 which moves out-
ward in the radial direction in accordance with increase
in the number of revolutions of the crankshaft 31.
[0028] An output shaft 50 having the axis parallel with
that of the crankshaft 31 is rotatably supported by the
case main body 35 and the right cover 37 in the rear part
of the transmission case 22. The driven pulley 44 has a
fixed-side pulley half-body 51 relative-rotatably support-
ed by the output shaft 50, and a movable-side pulley half-
body 52 capable of moving toward/apart from the fixed-
side pulley half-body 51. The movable-side pulley half-
body 52 is energized toward the fixed-side pulley half-

body 51 by a spring 53. A clutch 54 for starting is provided
between the fixed-side pulley half-body 51 and the output
shaft 50.
[0029] In the rear part of the case main body 35 and
the right cover 37 in the transmission case 22, the output
shaft 50, an intermediate shaft 55 parallel with the output
shaft 50, and the axle 39 are rotatably supported. The
reduction gear series 40 is provided between the output
shaft 50 and the intermediate shaft 55 and the axle 39,
and the rear wheel WR is provided at the right end of the
axle 39 penetrating the right cover 37 and projecting to
the right side.
[0030] Consequently, the rotating power of the crank-
shaft 31 is transmitted to the drive pulley 43 and trans-
mitted from the drive pulley 43 to the rear wheel WR via
the V belt 45, driven pulley 44, clutch 54 for starting, and
reduction gear series 40.
[0031] Since the centrifugal force acting on the centrif-
ugal weight 49 in the drive pulley 43 is small when the
engine E rotates at low speed, the groove width between
the fixed-side pulley half-body 51 and the movable-side
pulley half-body 52 is reduced by the spring 53 of the
driven pulley 44, and the gear ratio is low. When the
number of revolutions of the crankshaft 31 increases from
this state, the centrifugal force acting on the centrifugal
weight 49 increases, the groove width between the fixed-
side pulley half-body 47 and the movable-side pulley half-
body 48 in the drive pulley 43 decreases and, according-
ly, the groove width between the fixed-side pulley half-
body 51 and the movable-side pulley half-body 52 in the
driven pulley 44 increases. Therefore, the transmission
ratio changes steplessly from low to top.
[0032] In an intermediate part in the longitudinal direc-
tion of the transmission case 22, a kick shaft 56 having
an axis parallel with the crankshaft 31 is rotatably sup-
ported in the left case 46. A kick pedal 57 is fixed to the
end of a projection from the left cover 36 of the kick shaft
56. Moreover, a return spring 58 is provided between the
kick shaft 56 and the left cover 36.
[0033] On the other hand, an engagement member 60
coaxially facing a member 59 to be engaged which is
provided at the end of the crankshaft 31 is supported by
the left cover 36 of the transmission case 22 while being
allowed to rotate around the axis coaxial with the crank-
shaft 31 and to move in the axial direction. A speed in-
creasing gear series 61 is provided between the kick shaft
56 and the engagement member 60. By an operation of
stepping on the kick pedal 57, the rotation of the kick
shaft 56 is increased by the speed increasing gear series
61 and transmitted to the engagement member 60. The
engagement member 60 moves forward to come into
contact with the member 59 to be engaged and rotates,
thereby transmitting the rotating power for starting to the
crankshaft 31.
[0034] A rotor 64 is fixed at the right end of the crank-
shaft 31, and a stator 65 as a component of a generator
66 in cooperation with the rotor 64 is fixed to the right
side face of the crankcase 28 so as to be enclosed by
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the rotor 64. A radiator 67 is disposed outside of the gen-
erator 66 and is on a side of the crankcase 28. A cooling
fan 68 for attracting cooling air so that the cooling air
passes through the radiator 67 is attached at the right
end of the crankshaft 31 so as to sandwich the generator
66 between the crankcase 28 and itself.
[0035] A cylindrical support case 28a enclosing the
generator 66 from sides is provided at the right face of
the crankcase 28. A shroud 69 covering the cooling fan
68 from sides is provided between the radiator 67 and
the support case 28a. The radiator 67 is covered from
sides with a radiator cover 70 made of a synthetic resin.
[0036] Referring also to Fig. 5, a piston 73 which slid-
ably fits in the cylinder bore 32 is connected to the crank-
shaft 31 via a connecting rod 74. A combustion chamber
75 is formed between the cylinder block 25 and the cyl-
inder head 29 so as to face the top part of the piston 73.
The cylinder head 29 is provided with an intake port 76
opened in the top of the cylinder head 29 so as to be
communicated with the combustion chamber 75, and an
exhaust port 77 opened at the bottom of the cylinder head
29 so as to be communicated with the combustion cham-
ber 75. An intake valve 78 for switching opening/closing
of the intake port 76 and an exhaust valve 79 for switching
opening/closing of the exhaust port 77 are disposed so
as to be opened/closed. The intake valve 78 and the ex-
haust valve 79 are energized in the closing direction by
valve springs 80 and 81.
[0037] A valve train 82 for opening/closing the intake
valve 78 and the exhaust valve 79 is housed between
the cylinder head 29 and the head cover 30. The valve
train 82 has: a camshaft 83 having an axis parallel with
the crankshaft 31 and rotatably supported by the cylinder
head 29; an intake-side rocker arm 85 provided between
an intake-side cam 84 provided for the camshaft 83 and
the intake valve 78; and an exhaust-side rocker arm 87
provided between an exhaust-side cam 86 provided for
the camshaft 83 and the exhaust valve 79. The intake-
side and exhaust-side rocker arms 85 and 87 are swing-
ably supported by rocker shafts 88 and 89 supported by
the cylinder head 29.
[0038] Referring to Fig. 2, on one end side (right end
side) along the axis of the crankshaft 31, in the crankcase
28, the cylinder block 25, and the cylinder head 29, a
chain path 91 housing a cam chain 90 for passing the
rotating power of the crankshaft 31 at a reduction ratio
of 1/2 to the camshaft 83 so that the cam chain 90 can
run is provided. The cam chain 90 is looped over a drive
sprocket 92 provided for the crankshaft 31 and a driven
sprocket 93 provided for the camshaft 83.
[0039] On the right side of the cylinder head 29, a water
pump 95 for circulating cooling water in a water jacket
94 provided for the cylinder block 25 and the cylinder
head 29 in the engine body 21 is disposed. A pump shaft
96 of the water pump 95 is coupled to the camshaft 83
coaxially and relatively-unrotatably. A thermostat 98 is
attached to a pump case 97 of the water pump 95.
[0040] The upstream end of an exhaust pipe 99 (refer

to Fig. 1) extending rearward from the lower part of the
cylinder head 29 is connected to the exhaust port 77, and
the downstream end of the exhaust pipe 99 is connected
to an exhaust muffler 100 disposed on the right side of
the rear wheel WR.
[0041] An intake pipe part 29a in which the intake port
76 is curved rearward from the upper side wall of the
cylinder head 29 is provided integrally with the upper part
of the cylinder head 29. The intake pipe part 29a is pro-
vided integrally with the upper part of the cylinder head
29 so that a center line C3 of the intake port 76 is disposed
in a position deviated to the left side from the vehicle
body center C2 as shown in Fig. 4. To the intake pipe
part 29a, an intake device 101 disposed between the
engine body 21 and the storage compartment 17 so as
to extend rearward from an upper part of the cylinder
head 29 is connected.
[0042] The intake device 101 includes an intake pipe
102 connected to the intake pipe part 29a, a throttle body
103 connected to the upstream end of the intake pipe
102, a connecting tube 104 whose downstream end is
connected to the throttle body 103, and an air cleaner
105 disposed in an upper part of the transmission case
22 and connected to the upstream end of the connecting
tube 104.
[0043] An intake path 106 having an almost U shape
in side view is formed by the intake pipe 102 of the intake
device 101 and the intake port 76 in the cylinder head
29. A fuel injection valve 107 for injecting fuel toward the
intake path 106 is attached to the cylinder head 29 so
that a coupler 107a provided for the fuel injection valve
107 is directed outwardly obliquely upward.
[0044] Referring also to Fig. 6, on one end side of the
axis of the crankshaft 31, the chain path 91 housing the
cam chain 90 so that the cam chain 90 can run is provided
in the cylinder block 25 and the cylinder head 29 in the
engine body 21. On the other end side of the axis of the
crankshaft 31, a valve attachment hole 108 for attaching
the fuel injection valve 107 is formed in the cylinder head
29 so that its end is open to the intake port 76. Further,
the entire opening at the end of the valve attachment hole
108 lies in the intake port 76 in the projection diagram
(Fig. 5) onto a plane including the center line of the intake
port 76 and parallel with the cylinder axis C1.
[0045] A cap 110 continued to a fuel supply path 109
for supplying fuel to the fuel injection valve 107 is fit on
the rear part of the fuel injection valve 107 whose front
end is fit in the valve attachment hole 108. A support arm
110a integrally having the cap 110 is fastened to an at-
tachment boss 111 provided for the cylinder head 29 by,
for example, two bolts 112, thereby attaching the fuel
injection valve 107 to the cylinder head 29. Moreover,
the axis of the fuel injection valve 107 attached to the
cylinder head 29, that is, the axis C4 of the valve attach-
ment hole 108 is tilted to the front side and outside of the
vehicle body frame F.
[0046] A recess 113 is formed in the upper side face
of the cylinder head 29, and the fuel injection valve 107
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is attached to the cylinder head 29 so as to be housed
in the recess 113.
[0047] A spark plug 114 whose rear end faces the cent-
er portion of the combustion chamber 75 and an oxygen
sensor 115 whose tip faces the exhaust port 77 are at-
tached to the left side face of the cylinder head 29 oppo-
site to the change path 91. A wire 116 connected to the
oxygen sensor 115 is installed along the left side face of
the cylinder head 29. A stay 117 having a wire supporting
part 117a for supporting some midpoint of the wire 116
is fastened to the cylinder head 29 jointly with the fuel
injection valve 107. That is, the stay 117 is sandwiched
by the support arm 110a of the cap 110 fit on the rear
part of the fuel injection valve 107 and the attachment
boss 111 of the cylinder head 29. The support arm 110a
and the stay 117 are fastened to the attachment boss
111 by the bolts 112.
[0048] The action of the embodiment will now be de-
scribed. Since the fuel injection valve 107 for injecting
fuel toward the intake port 76 of the cylinder head 29 is
attached to the cylinder head 29, as compared with the
case where the fuel injection valve 107 is provided on
the intake device 101 side, the fuel injection valve 107
can be disposed in a lower position. As a result, the in-
fluence of the fuel injection valve 107 exerted on the stor-
age compartment 17 disposed in an upper part of the
engine body 21 is reduced, and the capacity of the stor-
age compartment 17 can be increased.
[0049] Moreover, the fuel injection valve 107 is at-
tached to the cylinder head 29 with the axis C4 of the
fuel injection valve 107 tilted forward and outward of the
vehicle body frame F. Thus, maintenance of the fuel in-
jection valve 107 can be facilitated.
[0050] The valve attachment hole 108 for attaching the
fuel injection valve 107 is formed in the cylinder head 29
with the front end part of the valve attachment hole 108
open to the intake port 76. The entire front end part of
the valve attaching hole 108 lies in the intake port 76 in
a projection drawing on a plane parallel with the cylinder
axis C1 including the center line of the intake port 76.
Thus, the position of the fuel injection valve 107 can be
further lowered, and the capacity of the storage compart-
ment 17 can be further increased.
[0051] The chain path 91 housing the cam chain 90
for transmitting the rotating power of the crankshaft 31
at a reduction ratio of 1/2 to the camshaft 83 to the cam-
shaft 83 at a reduction ratio of 1/2 so that the cam chain
90 can run is provided for the engine body 21 on the side
of one end of the axis of the crankshaft 31, and the fuel
injection valve 107 is attached to the cylinder head 29 on
the side of the other end of the axis of the crankshaft 31.
Thus, the process of an installation seat of the fuel injec-
tion valve 107 to the cylinder head 29 can be simplified.
Moreover, the fuel injection valve 107 is disposed while
being offset from the intake path 106. Consequently, the
entire cylinder head 29 including the fuel injection valve
107 can be made compact, and maintenance of the fuel
injection valve 107 is also facilitated.

[0052] The recess 113 is formed in the upper side face
of the cylinder head 29, and the fuel injection valve 107
is attached to the cylinder head 29 so as to be housed
in the recess 113. Therefore, projection of the fuel injec-
tion valve 107 from the cylinder head 29 can be sup-
pressed, and the fuel injection valve 107 does not inter-
fere with the storage compartment 17. Thus, the capacity
of the storage compartment 17 can be further increased.
[0053] Further, the oxygen sensor 115 is attached to
the side face of the cylinder head 29 at the other end side
of the axis of the crankshaft 31, and the stay 117 having
the wire supporting part 117a for supporting the wire 116
lined with the sensor 115 is fastened to the cylinder head
29 jointly with the fuel injection valve 107. Thus, it is un-
necessary to assure a space dedicated to attach the stay
117 having the wire supporting part 117a for supporting
the wire 116 to the cylinder head 29 in the cylinder head
29.
[0054] The embodiment of the present invention has
been described above but the invention is not limited to
the embodiment. Various design changes are possible
without departing from the present invention described
in the appended claims.

Claims

1. A scooter-type motorcycle comprising a fuel injection
valve attaching structure in an engine of the scooter-
type motorcycle, the engine including:

an engine body (21) mounted on a vehicle body
frame (F) in a manner such that a crankshaft
(31) extending in width direction of the vehicle
body frame (F) is rotatably supported, and tilted
with its front rising until a cylinder axis (C1) be-
comes almost horizontal;
a storage compartment (17) supported by the
vehicle body frame (F) so as to be positioned
above the engine body (21);
an intake device (101) forming an intake path
(106) having an almost U shape in side view in
cooperation with an intake port (76) provided for
a cylinder head (29) as a part of the engine body
(21), connected above the cylinder head (29),
and disposed between the engine body (21) and
the storage compartment (17) so as to extend
rearward from the cylinder head (29); and
a fuel injection valve (107) for injecting fuel into
the intake path (106),
wherein the fuel injection valve (107) for injecting
fuel toward the intake port (76) is attached to the
cylinder head (29) with an axis (C4) of the fuel
injection valve (107) tilted forward of the vehicle
body frame (F),
characterized in that the axis (C4) of fuel in-
jection valve (107) is additionally tilted outward
of the vehicle body frame (F),
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wherein: a chain path (91) housing a cam chain
(90) for transmitting rotating power of the crank-
shaft (31) to a camshaft (83) in a state where
the cam chain (90) can run is provided in the
engine body (21) on one end side of the axis of
the crankshaft (31); and
the fuel injection valve (107) is attached to the
cylinder head (29) on the other end side of the
axis of the crankshaft (31), and
wherein a sensor (115) is attached to a side face
of the cylinder head (29) on the other end side
of the axis of the crankshaft (31), and a stay
(117) having a wire supporting part (117a) for
supporting a wire (116) connected to the sensor
(115) is fastened to the cylinder head (29) jointly
with the fuel injection valve (107).

2. The scooter-type motorcycle according to Claim 1,
wherein: a valve attachment hole (108) for attaching
the fuel injection valve (107) is formed in the cylinder
head (29) while an end part is opened toward the
intake port (76); and
the entire opening at the end of the valve attachment
hole (108) lies in the intake port (76) in a projection
drawing on a plane including a center line (C3) of
the intake port (76) and parallel with the cylinder axis
(C1).

3. The scooter-type motorcycle according to any of
Claims 1 to 2,
wherein a recess (113) is formed in an upper side
face of the cylinder head (29), and the fuel injection
valve (107) is attached to the cylinder head (29) so
as to be housed in the recess (113).

Patentansprüche

1. Kraftrad vom Scooter-Typ, umfassend eine Kraft-
stoffeinspritzventil-Befestigungsstruktur in einem
Motor des Kraftrads vom Scooter-Typ, wobei der
Motor umfasst:

einen Motorkörper (21), welcher an einen Fahr-
zeugkörperrahmen (F) in einer derartigen Weise
montiert ist, dass eine sich in einer Breitenrich-
tung des Fahrzeugkörperrahmens (F) erstrek-
kende Kurbelwelle (31) drehbar gelagert ist, und
geneigt ist, wobei seine Vorderseite ansteigt, bis
eine Zylinderachse (C1) fast horizontal wird;
einen Aufbewahrungsraum (17), welcher durch
den Fahrzeugkörperrahmen (F) derart abge-
stützt ist, dass er oberhalb des Motorkörpers
(21) angeordnet ist;
eine Einlasseinrichtung (101), welche zusam-
men mit einem für einen Zylinderkopf (29) als
ein Teil des Motorkörpers (21) vorgesehenen
Einlasskanal (76) einen in einer Seitenansicht

annähernd U-förmigen Einlassweg (106) aus-
bildet, welche oberhalb des Zylinderkopfs (29)
angeschlossen ist und zwischen dem Motorkör-
per (21) und dem Aufbewahrungsraum (17) der-
art angeordnet ist, dass sie sich von dem Zylin-
derkopf (29) nach hinten erstreckt; und
ein Kraftstoffeinspritzventil (107), um Kraftstoff
in den Einlassweg (106) einzuspritzen,
wobei das Kraftstoffeinspritzventil (107), um
Kraftstoff zu dem Einlasskanal (76) einzusprit-
zen, an dem Zylinderkopf (29) angebracht ist,
wobei eine Achse (C4) von dem Kraftstoffein-
spritzventil (107) vorwärts von dem Fahrzeug-
körperrahmen (F) geneigt ist,
dadurch gekennzeichnet, dass die Achse
(C4) von dem Kraftstoffeinspritzventil (107) zu-
sätzlich auswärts von dem Fahrzeugkörperrah-
men (F) geneigt ist,
wobei: ein Kettenweg (91), welcher eine Nok-
kenkette (90) aufnimmt,
um eine Rotationskraft von der Kurbelwelle (31)
zu einer Nockenwelle (83) in einem Zustand zu
übertragen, in welchem die Nockenkette (90)
laufen kann, in dem Motorkörper (21) auf einer
Endseite von der Achse von der Kurbelwelle
(31) vorgesehen ist; und
das Kraftstoffeinspritzventil (107) an dem Zylin-
derkopf (29) auf der anderen Endseite von der
Achse von der Kurbelwelle (31) angebracht ist,
und
wobei ein Sensor (115) an einer Seitenfläche
von dem Zylinderkopf (29) auf der anderen End-
seite von der Achse der Kurbelwelle (31) ange-
bracht ist, und eine Stütze (117) welche ein Lei-
tungsabstützteil (117a) hat, um eine mit dem
Sensor (115) verbundene Leitung (116) abzu-
stützen, gemeinsam mit dem Kraftstoffeinspritz-
ventil (107) an dem Zylinderkopf (29) befestigt
ist.

2. Kraftrad vom Scooter-Typ nach Anspruch 1,
wobei: ein Ventilbefestigungsloch (108), um das
Kraftstoffeinspritzventil (107) zu befestigen, in dem
Zylinderkopf (29) ausgebildet ist, während ein End-
teil zu dem Einlasskanal (76) hin offen ist; und
die gesamte Öffnung an dem Ende von dem Ventil-
befestigungsloch (108) in dem Einlasskanal (76)
liegt, in einer Projektionszeichnung auf eine Ebene,
welche eine Mittellinie (C3) des Einlasskanals (76)
umfasst und parallel zu der Zylinderachse (C1) ist.

3. Kraftrad vom Scooter-Typ nach einem der Ansprü-
che 1 bis 2, wobei eine Ausnehmung (113) in einer
oberen Seitenfläche des Zylinderkopfs (29) ausge-
bildet ist und das Kraftstoffeinspritzventil (107) an
dem Zylinderkopf (29) derart angebracht ist, dass es
in der Ausnehmung (113) untergebracht ist.

11 12 



EP 2 025 917 B1

8

5

10

15

20

25

30

35

40

45

50

55

Revendications

1. Motocyclette de type scooter comprenant une struc-
ture de fixation de soupape d’injection de carburant
dans un moteur du motocyclette de type scooter, le
moteur comprenant :

un corps de moteur (21) monté sur une ossature
de caisse (F) de véhicule de telle manière qu’un
vilebrequin (31) s’étendant dans la direction de
la largeur de l’ossature de caisse (F) de véhicule
est supporté à rotation, et incliné avec sa partie
avant en élévation jusqu’à ce qu’un axe de cy-
lindre (C1) devienne presque horizontal ;
un compartiment de stockage (17) supporté par
l’ossature de caisse (F) de véhicule de façon à
être positionné au-dessus du corps de moteur
(21) ;
un dispositif d’admission (101) formant une voie
d’admission (106) ayant une forme presque en
U en vue latérale en coopération avec une lu-
mière d’admission (76) prévue pour une culasse
(29) en tant que partie du corps de moteur (21),
raccordé au-dessus de la culasse (29), et dis-
posé entre le corps de moteur (21) et le com-
partiment de stockage (17) de façon à s’étendre
vers l’arrière à partir de la culasse (29) ; et
une soupape d’injection de carburant (107) pour
injecter du carburant dans la voie d’admission
(106),
dans laquelle la soupape d’injection de carbu-
rant (107) pour injecter du carburant vers la lu-
mière d’admission (76) est fixée à la culasse (29)
avec un axe (C4) de la soupape d’injection de
carburant (107) incliné vers l’avant de l’ossature
de caisse (F) de véhicule,
caractérisé en ce que l’axe (C4) de la soupape
d’injection de carburant (107) est également in-
cliné vers l’extérieur de l’ossature de caisse (F)
de véhicule,
dans laquelle une voie de chaîne (91) logeant
une chaîne à cames (90) permettant de trans-
mettre l’énergie de rotation du vilebrequin (31)
à un arbre à came (83) dans un état où la chaîne
à cames (90) peut défiler est disposée dans le
corps de moteur (31) d’un côté d’extrémité de
l’axe du vilebrequin (31) ; et
la soupape d’injection de carburant (107) est
fixée à la culasse (29) de l’autre côté d’extrémité
de l’axe du vilebrequin (31), et
dans laquelle un capteur (115) est fixé à une
face latérale de la culasse (29) de l’autre côté
d’extrémité de l’axe du vilebrequin (31), et un
étai (117) ayant une partie de support de fil
(117a) pour supporter un fil (116) connecté au
capteur (115) est fixé à la culasse (29) conjoin-
tement avec la soupape d’injection de carburant
(107).

2. Motocyclette de type scooter selon la revendication
1, dans laquelle un trou de fixation de soupape (108)
pour fixer la soupape d’injection de carburant (107)
est formé dans la culasse (29) tandis qu’une partie
d’extrémité est ouverte vers la lumière d’admission
(76) ; et
l’ouverture entière au niveau de l’extrémité du trou
de fixation de soupape (108) se trouve dans la lu-
mière d’admission (76) dans un dessin en projection
sur un plan incluant une ligne médiane (C3) de la
lumière d’admission (76) et parallèle à l’axe de cy-
lindre (C1).

3. Motocyclette de type scooter selon l’une quelconque
des revendications 1 à 2, dans laquelle un évidement
(113) est formé dans une face latérale supérieure
de la culasse (29), et la soupape d’injection de car-
burant (107) est fixée à la culasse (29) de façon à
être logée dans l’évidement (113).
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