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(54) THROTTLE DEVICE

(57)  Athrottle device, including: a throttle valve (13)
disposed in a plurality of intake passages (12) of a throttle
body (11); a throttle shaft (14) supporting the throttle
valve (13); a motor (15) for driving the throttle valve (13)
to open and close through the throttle shaft(14); a rotation
transmission mechanism (20) interposed between the
motor (15) and the throttle shaft (14); and a position sen-
sor to detect a displacement in the rotation transmission

mechanism (20). The rotation transmission mechanism
(20) is disposed at a position where the first and the sec-
ond throttle bodies (11f, 11s) are adjacent, the motor (15)
is disposed within an installation width Ws of either one
of the first and the second throttle bodies (11f, 11s), and
the throttle opening degree sensor (30) is disposed within
an installation width Wt of the other one of the first and
the second throttle bodies (11f, 11s).
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a throttle de-
vice, and more specifically to a throttle device suitable
for a multiple throttle device that controls the opening
degree by a common actuator for a plurality of throttle
valves on an intake passage of an engine.

BACKGROUND ART

[0002] Inanelectronicthrottle device of amulti-cylinder
internal combustion engine, specifically a throttle device
of an engine mounted on a two-wheeled vehicle, by-wire
type multiple-line devices, in which a plurality of throttle
valves disposed in a plurality of intake passages in the
vicinity of an intake port are driven and synchronized by
a common electric actuator, are frequently used.

[0003] As a throttle device of this type, for example, a
throttle device in which a throttle shaft supporting a throt-
tle valve is driven by a motor with a speed reduction
mechanism, while a rotation (an angular displacement)
of athrottle shaft is transmitted to a sensor shaft arranged
in parallel therewith by a gear, so that the angular dis-
placement thereof is detected by a throttle position sen-
sor as an opening degree of a throttle valve (See, for
example, the Patent Document 1).

[0004] In this device, the gear for rotation transmission
from the throttle shaft to the sensor shaft and the motor
with the sensor shaft, the throttle position sensor, and
the speed reduction mechanism are set on the center
side in the direction in which the plurality of intake pas-
sages are adjacent (cylinder arrangement direction), so
that the full width of the throttle body can be prevented
from beingincreased by the gear train for rotational trans-
mission from the motor to the throttle shaft being posi-
tioned at the end of the throttle body.

[0005] Asaconventional throttle position sensor, there
is, for example, a throttle position sensor in which a brush
and a magnet on the movable side are fixed to a rotor
such as asensor shaft, while aresistor and a Hall element
on the fixed side are fixed to a fixing member such as a
throttle body, and, for example, a brush slides on the
resistor according to the rotation of the rotor, so that a
voltage signal corresponding to the rotation of the throttle
shaft can be output to the outside (see, for example, Pat-
ent Documents 2 and 3).

CITATION LIST
[0006]

Patent Document 1: Japanese Patent No. 5901255
Patent Document 2: Japanese Patent Application
Laid-Open No. 2003-201883

Patent Document 3: Japanese Patent Application
Laid-Open No. 2010-19137
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SUMMARY OF THE INVENTION
TECHNICAL PROBLEM

[0007] However, in the throttle device as described in
the aforementioned Patent Document 1,3, in addition to
providing a sensor shaft having a different axis from the
throttle shaft in the vicinity of the center of the throttle
body in the direction in which the plurality of intake ports
are adjacent to each other, the gears for rotation trans-
mission from the throttle shaft to the sensor shaft, the
sensor shaft, the throttle position sensor, the motor with
the speed reduction mechanism, and the like are con-
centratedly arranged.

[0008] Therefore, in conventional throttle devices,
there is no choice other than to widen the interval be-
tween the two intake passages at the center of the throttle
devices, so that there is a difficulty in mountability to the
body frame of two-wheel vehicle, due to the full width in
an alignmentdirection of the cylinders of the engine being
increased.

[0009] Not only that, since the throttle position sensor
detects not the rotation of the throttle shaft directly con-
nected to the throttle valve but the rotation of the sensor
shaft interlocked with the throttle shaft through the gear,
the detection accuracy of the angular position (rotational
displacement) is not sufficiently improved due to error
factors such as backlash and the like.

[0010] Further, since the throttle devices described in
the Patent Document 2, 3 are so configured that magnet
or the like is disposed at the shaft end of a rotor such as
the throttle shaft or the sensor shaft and a sensor for
detection of the rotation is disposed in a fixed side mem-
ber opposed to the magnet or the like, sufficient accuracy
of angular positional detection is not obtained, due to not
only the full width of the throttle device in the alignment
direction of the cylinders of the engine being increased
but a small rotational radius of the detection portion and
the like.

[0011] The present invention has been made to solve
the above-described conventional problems, and for the
purpose of providing a compact throttle device with a
reduced full width of the throttle body of the throttle device
that has a throttle position sensor with high accuracy of
throttle opening degree detection.

MEANS TO SOLVE THE PROBLEM

[0012] To achieve the above object, a throttle device
according to the present invention is a throttle device
mountable on a multiple cylinder engine having an intake
port, the throttle device comprising: a first throttle body
having a first intake passage formed therein; a second
throttle body having a second intake passage formed
therein; a throttle valve rotatably provided respectively in
the first and the second intake passages; a throttle shaft
supporting the throttle valve; an actuator that drives the
throttle valve to open and close through the throttle shaft;
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a rotation transmission mechanism interposed between
the actuator and the throttle shaft; a displacement trans-
mission mechanism connected to the throttle shaft and
transmits a rotational displacement of the throttle shaft
to a predetermined detection position; and a throttle
opening degree sensor to detect the opening degree of
the throttle valve the displacement transmission mecha-
nism, wherein the rotation transmission mechanism is
disposed at a position where the first throttle body and
the second throttle body are adjacent, the actuator is dis-
posed within an installation width of either one of the first
and the second throttle bodies, and the throttle opening
degree sensor is disposed within an installation width of
the other one of the first and the second throttle bodies.
[0013] In the throttle device according to the present
invention, the rotation transmission mechanism is dis-
posed in the vicinity of the position where the first and
the second throttle bodies are adjacent to each other,
and the actuator is disposed within an installation width
of either one of the first and the second throttle bodies,
and the throttle opening degree sensor is disposed within
an installation width of the other one of the first and the
second throttle bodies, respectively. Therefore, while the
actuator is accommodated in one throttle body of the first
and the second throttle bodies, the throttle opening de-
gree sensor detecting the rotational displacement of the
throttle shaft is disposed within the width of the other
throttle body, so that the throttle opening degree sensor
does not protrude from the end portion of the throttle
body, thereby making it possible to reduce the width of
the full width of the throttle device. And in addition, by
appropriately setting a disposing position, particularly a
rotation radius, of a movable side detection element
which displacement is detected by the throttle opening
degree sensor, it becomes possible to secure the re-
quired throttle opening degree detection accuracy
through extending the detection width of the rotational
displacement and the degree of freedom of the disposi-
tion and the size of the throttle opening degree sensor is
increased.

[0014] The throttle device according to the present in-
vention may be so configured that the displacement
transmission mechanism is connected to the throttle
shaft at an end portion side where the other one of the
first and the second throttle bodies is not adjacent to the
either one of the first and the second throttle bodies, and
the throttle opening degree sensor is disposed in a intake
passage side of the other one of the first and the second
throttle bodies, with respect to the displacement trans-
mission mechanism.

[0015] By this configuration, while the throttle opening
degree sensor and the rotation transmission mechanism
are disposed to be spaced apart from each other in the
axial direction of the throttle shaft, the throttle opening
degree sensor avoids from protruding in a width direction
from the end portion of the throttle body, so that the full
width of the throttle device can be reduced.

[0016] The throttle device according to the present in-
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vention is preferably configured that the throttle valve in-
cludes a first throttle valve provided in the first intake
passage and a second throttle valve provided in the sec-
ond intake passage, and the first throttle valve and the
second throttle valve are fixed to an identical throttle
shaft.

[0017] In this case, a plurality of throttle valves dis-
posed in the plurality of intake passages in the vicinity of
the intake ports of the engine can be driven by the iden-
tical actuator in response to the throttle operation in a
high response and accurate manner.

EFFECT OF THE INVENTION

[0018] According to the present invention, it is unnec-
essary to dispose the throttle position sensor so as to
protrude outside the full width range of the throttle body,
thereby making it possible to miniaturize the throttle de-
vice and increase the degree of freedom of arrangement.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1is a schematic configuration diagram of a main
part of a throttle device according to the first embod-
iment of the present invention.

FIG. 2 is a schematic configuration diagram of a
throttle device in its entirety in the case that the throt-
tle device according to the first embodiment of the
present invention is mounted on a four-cylinder en-
gine.

FIG. 3 is a front view of a throttle device in the case
that the throttle device according to the first embod-
iment of the present invention is mounted on a four-
cylinder engine.

FIG. 4 is a front view of an exemplary comparison
of two throttle devices mounted on the four-cylinder
engine.

FIG. 5 is a schematic configuration diagram of a
throttle device in its entirety in the case that the throt-
tle device according to the second embodiment of
the present invention is mounted on a four-cylinder
engine.

FIG. 6 is a front view of a throttle device in the case
that the throttle device according to the third embod-
iment of the present invention is mounted on a four-
cylinder engine.

DETAILED DESCRIPTION OF THE INVENTION
[0020] Hereinafter, embodiments for carrying out the
present invention will be described with reference to the
drawings.

First embodiment

[0021] FIGS. 1-3 show a configuration of a throttle de-
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vice according to the first embodiment of the present in-
vention.

[0022] First, the configuration will be described.
[0023] As shown in FIG. 1 and FIG. 2, the throttle de-
vice 10 of the presentembodimentis a multiple type throt-
tle device mounted to a multi-cylinder internal combus-
tion engine, for example, a four-cylinder engine 1 for a
two-wheeled vehicle. Although not described in detail
here about the engine 1, a plurality of cylinders 1c are
mounted in a horizontally placed state to be adjacent to
each other in the left-right direction (vehicle width direc-
tion) with respect to the body frame extending in the front-
rear direction of the two-wheeled vehicle (the direction
perpendicular to the paper surface of FIG. 2). As shown
in FIG. 3, a pair of throttle devices 10 (10 A, 10 B in FIG.
3) are arranged in parallel to the engine 1 so as to be
adjacent to each other on the left and right sides.
[0024] As shown in FIG. 1, the throttle device 10 in-
cludes a throttle body portion 11a (a first throttle body)
having an intake passage 12a (a first intake passage), a
throttle body portion 11b (a second throttle body) having
anintake passage 12b (a second intake passage), acom-
mon (same) throttle shaft 14 rotatably supported with re-
spect to the throttle body portions 11a and 11b, a motor
15 capable of opening and closing the plurality of the
throttle bulbs 13a and 13b through the throttle shaft 14
and a rotation transmission mechanism 20. Further, the
rotation transmission mechanism 20 is disposed be-
tween the throttle body portions 11a and 11b, so as to
be connected to the throttle shaft 14 in the vicinity of a
width direction position F corresponding to a body joining
position between the adjacent throttle valves 13a and
13b., so that the rotation transmission mechanism 20,
disposed between the throttle body portions 11aand 11b,
can transmit power to the substantially central position
of the throttle shaft 14.

[0025] InFIG. 2, the throttle devices 10 are exemplified
by a layout adapted to the four-cylinder engine 1. In FIG.
2, two throttle devices 10, aligned in a line in the cylinder
arrangement direction of the engine 1, each covering a
plurality of intake ports 1a, each for two cylinders, each
having a full width W1, respectively have a unit body 11
including throttle body portions 11a and 11b integrated
therein. The throttle body portions 11a, 11b respectively
have an inner circumferential wall surface of a circular
cross section and are arranged to be parallel to each
other, and form a plurality of intake passages 12a, 12b
(a plurality of branch passages in the case of a manifold)
communicating with the plurality of intake ports 1a. Fur-
ther, a plurality of throttle valves 13a, 13b are provided
in the respective intake passages 12a, 12b, so that the
opening degree of throttle valves 13a, 13b can be con-
trolled. In FIG. 1, the shape of the body portion (unit body
11 to be described later) except for the plurality of throttle
body portions 11aand 11b and a periphery of a rotational
transmission path between the throttle body portions 11a
and 11b are schematically shown with a quadrangle. In
addition, the plurality of throttle valves 13a and 13b are
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respectively of a type in which they are rotated in the
valve opening and closing directions, for example a but-
terfly type, but may be of other types.

[0026] FIG. 3 shows one embodiment of a case that
the throttle device 10 is applied to a four-cylinder engine
1 for a two-wheel vehicle. As shown in FIG. 3, a unit body
11 has a first segment body (first throttle body) 11f and
a second segment body (second throttle body) 11s inte-
grally connected in a direction (left-right direction in FIG.
3) that the throttle body portions 11a, 11b are adjacent
to each other. The first segment body 11f has a gear
cover portion 11c covering and accommodating the ro-
tation transmission mechanism 20 from one side and one
of the throttle body portions 11a, 11b integrally connect-
ed. The second segment body 11s has a motor cover
11d (accommodation portion) accommodating a motor
15 and the other one of the throttle bodies 11b, 11a in-
tegrally connected. And a plurality of fuel injection valves
41 capable of injecting fuel are disposed in the plurality
of the intake passages 12a, 12b, with respect to each of
the first segment body 11fand the second segment body
11s, while a fuel pipe 42 that distributes and supplies fuel
to the plurality of the fuel injection valves 41 is disposed
so as to connect the first segment body 11f and the sec-
ond segment body 11s.

[0027] Returning to FIGS. 1 - 2, the throttle shaft 14
functions as a rotation center axis for rotatably supporting
the plurality of throttle valves 13 in a fixed length region
on both end sides thereof, and rotates in accordance with
the rotational (angular variation) operation amount from
the motor 15 through the rotation transmission mecha-
nism 20 at its center portion in a shaft direction of the
throttle shaft 14, thereby making it possible to control an
opening degree of the throttle valves 13.

[0028] The motor 15 is an actuator, which is for exam-
ple a pulse motor such as a step motor or the like, and
is adapted to control the rotational angle position of the
throttle shaft 14 corresponding to the opening position
(throttle position) required for the throttle valves 13, ac-
cording to the acceleration request input based on the
accelerator operation of the two-wheeled vehicle.
[0029] The rotation transmission mechanism 20 in-
cludes a pinion 21 integrally mounted on the rotation out-
put shaft of the motor 15, an idler gear 22 supported on
the throttle body 11 so as to be rotatable around the axis
while being engaged with the pinion 21, and a control
gear 23 integrally connected to the throttle shaft 14 while
being engaged with the idler gear 22.

[0030] This means that the rotation transmission
mechanism 20 is provided, between a pair of intake pas-
sages 12 adjacent to each other in the left-right direction
of the vehicle, with a pinion 21, which is a gear serving
as a first transmission member driven by the motor 15,
and a control gear 23 which is a gear interlocked with the
pinion gear 21 and serving as a second transmission
member integrally connected to the throttle shaft 14 in
the rotation direction, and is further provided with an idler
gear 22 interposed between the both gears.
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[0031] In the rotation transmission mechanism 20, the
pitch circle radius increases in the order of the pinion 21,
the idler gear 22, and the control gear 23, which are in-
terposed between the motor 15 and the throttle shaft 14,
thereby making it possible to fulfill the deceleration func-
tion and the high precision positioning function.

[0032] The throttle device 10 further includes a mova-
ble side detection element 31 integrally (integrally in ro-
tation direction) supported by one end of the throttle shaft
14 and a fixed side detection element 32 supported by
the throttle body 11, and the movable side detection el-
ement 31 and the fixed side detection element 32 collec-
tively constitute a position sensor 30 (throttle opening
degree sensor) adapted to detect the angular displace-
ment of the throttle shaft 14 and the controlgear 23, which
is the displacement of the specific portion in the rotation
transmission mechanism 20 corresponding to the open-
ing degree of the throttle valves 13a, 13b, and to output
a position signal Pth. The position signal Pth mentioned
here represents a signal to control the opening degree
of the throttle valves 13a, 13b by the motor 15 through
the rotation transmission mechanism 20 according to the
acceleration request based on the throttle operation of
the two-wheel vehicle.

[0033] The movable side detection element 31 of the
position sensor 30 is integrally supported by the control
gear 23 through a plate-shaped lever member 33 inte-
grally connected to one end portion of the throttle shaft
14, and a rotation radius of the movable side detection
element 31 around the axis line of the throttle shaft 14 is
set, for example, about a pitch circle radius of the control
gear 23.

[0034] In addition, the movable side detection element
31 is disposed in an inner side, of the both sides of the
plate-shaped lever member 33, opposing the side sur-
face 23a on one end side in a teeth width (tooth trace)
direction of the control gear 23 and constituted by a mag-
net (can be a magnetic pattern in which magnetic poles
of N/S are alternately inverted) or a brush. On the other
hand, the fixed side detection element 32 of the position
sensor 30 is constituted by a Hall element or a resistance
coating film.

[0035] Thelevermember33isconnectedtothe throttle
shaft 14, to serve as a displacement transmission mech-
anism to transmit a rotational displacement of the throttle
shaft 14 to a predetermined detection radial position by
the position sensor 30. As long as integrally rotatable
with the throttle shaft 14, the lever member 33 may be,
for example, a rod-shaped or plate-shaped member that
supports a brush serving as the movable side detection
element 31, or a fan-shaped member or a plurality of
radially arranged plate-shaped members that supports
an arc-shaped magnetic pattern or the like.

[0036] Thus, the throttle device 10 according to the
present embodiment is so configured that the throttle
valves 13in a plurality ofintake passages 12 are rotatable
supported through the throttle shaft 14 and opened and
closed by the motor 15, and the rotation transmission
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mechanism 20 interposed between the motor 15 and the
throttle shaft 14 has the control gear 23 serving as a
transmission member integrally connected with the throt-
tle shaft 14 in the rotational direction between the plurality
of the intake passages 12.

[0037] Further, the position sensor 30 that detects the
rotational displacement of the throttle valves 13 and the
throttle shaft 14 is constituted by the movable side de-
tection element 31 integrally supported by the one end
portion of the throttle shaft 14 in a rotational direction,
and the fixed side detection element 32 disposed in a
central side in the axial direction of the throttle shaft 14
with respect to the movable side detection element 31.

[0038] By the way, in the present embodiment, the ro-
tational transmission mechanism 20 is provided with its
rotational transmission portion (gear meshing portion) at
a position where the first segment body 11 f and the sec-
ond segment body 11s are adjacent to each other, and
the motor 15 constituting an actuator is disposed within
the installation width Ws of the second segment body
11s having its accommodation portion integrated with the
throttle body portion 11b (which may be the throttle body
portion 11a). Further, the second segment body 11s is
integrally connected with a gear cover portion 11c cov-
ering the rotation transmission mechanism 20 from one
surface side.

[0039] On the other hand, the position sensor 30 that
outputs the position signal Pth for controlling the motor
15 is disposed within the installation width Wt of the first
segment body 11f.

[0040] Further, the lever member 33 serving as a dis-
placement transmission mechanism is connected to the
throttle shaft 14 in an end portion side where the first
segment body 11f (the other one of the first and the sec-
ond throttle bodies) is not adjacent to the second segment
body 11s (either one), and under this state, the fixed side
detection element 32 of the position sensor 30 is dis-
posed, with respect to the lever member 33, in the side
of a width region (intake passage forming width) in which
the intake passage 12a (first intake passage) is formed
in the first segment body 11f.

[0041] Further, the throttle valves 13a, 13b includes a
first throttle valve 13a provided in the firstintake passage
12a and a second throttle valve 13b provided in the sec-
ond intake passage 13b, and both throttle valves 13a,
13b are fixed to the identical throttle shaft 14, so that they
are synchronously driven by the motor 15 via the rotation
transmission mechanism 20.

[0042] Next, the operation will be described.

[0043] In the throttle device 10 of the present embod-
iment, when the pinion 21 is driven by the motor 15 in
response to the acceleration request input according to
the accelerator operation of the two-wheeled vehicle, the
throttle shaft 14 rotates integrally with the control gear
23 thatis engaged therewith, so that the degree of open-
ing of the throttle valves changes. This means that the
control of the rotational angle position of the throttle shaft
14 corresponding to the opening degree position required
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for the throttle valves 13 is executed.

[0044] During the control of the rotational angular po-
sition, the rotational angular position of the movable side
detection element 31 integrally supported by the throttle
shaft 14 in the rotation direction is detected by the fixed
side detection element 32 on the side of the throttle body
11, as the rotational angular position of the throttle valves
13 and the throttle shaft 14, so that the opening degree
of the throttle valves 13 is detected.

[0045] In the present embodiment, it is not necessary
to provide a dedicated separate rotation transmission el-
ement (a functional portion around the intake passage)
in the vicinity of the throttle shaft 14 in order to transmit
the angular displacement of the throttle shaft 14 to the
position sensor 30. Accordingly, an interval d1 (See FIG.
1) between the two intake passages 12a, 12b which are
disposed adjacent to each other in a cylinder arrange-
ment direction of the engine 1 sandwiching the rotation
transmission mechanism 20 and a width dimension of a
thick portion (a portion surrounding the rotation transmis-
sion mechanism 20) of the unit body 11 corresponding
to the d1 can be reduced.

[0046] Further, in the present embodiment, two unit
bodies 11 are combined to be adapted to the four-cylinder
engine 1, so that an interval d2 (Refer to FIG. 2 and FIG.
3) between the two central throttle valve portions 11b can
be narrowed. Furthermore, by combining the two unit
bodies 11 to the four-cylinder engine 1, the degree of
freedom of mounting also increases.

[0047] Furthermore, in the present embodiment, the
rotation transmission mechanism 20 is disposed in the
vicinity of the position where the first and the second seg-
ment bodies 11f, 11s are adjacent to each other, and the
motor 15 is disposed within an installation width Ws of
either one of the first and the second segment bodies
11f, 11s, and the throttle opening degree sensor 30 is
disposed within an installation width Wt in the vehicle
width direction of the other one of the first and the second
segment bodies 11f, 11s, respectively. Therefore, while
the motor 15 is accommodated in one segmentbody 11s,
which is one of the first and the second segment bodies
11f, 11s, the position sensor 30 detecting the rotational
displacement of the throttle shaft 14 is disposed within
the installation width Wt of the other segment body 11f,
so that the position sensor 30 does not protrude from the
end portion of the throttle body, thereby making it possible
to reduce the width of the full width W1 of the throttle
device. However, the two motors 15 of both the rotation
transmission mechanisms 20 of the left and right throttle
devices 10A, 10B may be arranged in the installation
width region Wi (Refer to FIG. 2) in the central side of
the vehicle width direction, inclusive of the installation
width Ws in the vehicle width direction of the left and right
two segment bodies 11s.

[0048] And in addition, in the present embodiment, by
appropriately setting a length of the lever member 33, a
disposing position, particularly a rotation radius, of a mov-
able side detection element 31 which displacement is
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detected by the position sensor 30 can be appropriately
set, so that it becomes possible to secure the required
throttle opening degree detection accuracy through ex-
tending the detection width of the rotational displacement
of the movable side detection element 31, thereby to in-
crease the degree of freedom of the disposition and the
size of the fixed side detection element 32. Further, in
the present embodiment, the lever member 33 of the po-
sition sensor 30 is connected to the throttle shaft 14 at
an end portion side of the first segment body 11f, and
the fixed side detection element 32 of the position sensor
30 is disposed in a side forming the intake passage 12a
in the first segment body 11f. Therefore, while realizing
an easy-to-handle disposition where the throttle opening
degree sensor 30 and the rotation transmission mecha-
nism 20 are disposed to be spaced part from each other
in the axis direction of the throttle shaft 14, the position
sensor 30 avoids from protruding in a width direction from
the end portion of the throttle body 11, so that the full
width W1 of the throttle device can be reduced.

[0049] Further, in the present embodiment, since the
throttle valves 13a, 13b are fixed to the identical throttle
shaft 14, a plurality of the throttle valves 13a, 13b dis-
posed in the plurality of intake passages 12a, 12b in the
vicinity of the intake ports 1a of the engine 1 can be driven
by the identical motor 15 in response to the throttle op-
eration in a high response and accurate manner.
[0050] Thus, according to the throttle device 10 of the
present embodiment, the position sensor 30 does not
need to protrude out of the range of the full width W1 of
the throttle body 11, so that the throttle device 10 can be
made compact and the degree of freedom of arrange-
ment can be increased.

Comparison Example

[0051] FIG. 4 shows conventional throttle devices 110,
120 applied to the four cylinders of the engine. In the
figure, the gear transmission mechanisms 112, 122 and
the position sensors 113, 123, which perform rotational
transmissions from the motors 111, 121 to the throttle
shaft (without a reference numeral), are disposed at both
ends of the respective throttle shafts. In this case, the
angular displacement of the throttle shaft can be directly
detected by the position sensors 113, 123, and it is pos-
sible to exclude errors due to backlashes in a transmis-
sion path as in the case of providing a sensor on the side
of the motors 111, 121. However, in this case, due to the
existence of both throttle position sensors 113, 123 and
the gear transmission mechanism 112, 122, the full
widths Wa1, Wb2 of the throttle devices 110, 120 become
larger with respect to the full width of the throttle body
115, 125, respectively by the widths of the gear trans-
mission mechanism 112, 122 or the throttle position sen-
sors 113, 123.

[0052] Therefore, it can be concluded that the throttle
device according to the present invention can contribute
sufficiently to the miniaturization of the throttle device and
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the improvement of the mountability to the engine, while
ensuring favorable detection accuracy, as compared with
the comparison example of the conventional configura-
tion.

Second Embodiment

[0053] FIG. 5 shows a configuration of the throttle de-
vice according to the second embodiment of the present
invention.

[0054] In the throttle device 10 of the present embod-
iment, the left and the right throttle devices 10A, 10B
corresponding to the left and the right two cylinders of
the engine 1 are reversed from the first embodiment
shown in FIG. 2, so that the motor 15 and the position
sensor 30 of each of the throttle devices 10A, 10B are
arranged in reverse.

[0055] Other configurations are the same as those of
the first embodiment described above, and in this em-
bodiment, the same effect as that of the above-described
first embodiment can be obtained.

[0056] Also in the present embodiment, as in the first
embodiment, it is possible to provide a high mountability
throttle device which suppresses the full width W2 of the
engine 1 and is easy to be disposed in a body frame of
a two-wheel vehicle.

Third Embodiment

[0057] FIG. 6 shows a configuration of a throttle device
according to a third embodiment of the present invention.
[0058] In the throttle device 10 of the present embod-
iment, similarly to the first embodiment shown in FIG. 2,
the rotation transmission portion (gear meshing portion)
of the rotation transmission mechanism 20 is disposed
at the position where the first segment body 11f and the
second segment body 11s are adjacent to each other,
and leftand right throttle devices 10A, 10B corresponding
to left and right two cylinders of the engine 1 are linearly
arranged. Further, the motor 15, constituting an actuator,
is disposed on the inner side in the vehicle width direction
with respect to each of the rotation transmission mech-
anisms 20, and the respective position sensors 30 are
arranged on the outer side in the vehicle width direction.
[0059] However,inthe presentembodiment, the motor
cover portion 11d projects inward in the vehicle width
direction from the width of the throttle body portion 11b,
while in the first embodiment, the motor cover portion
11d accommodating the motor 15 is disposed within the
width of the throttle body portion 11b which is the main
portion of the second segment body 11s in the vehicle
width direction.

[0060] However, both the motor cover portions 11d of
the left and right throttle devices 10A, 10B are disposed
within the installation width region Wi (refer to FIG. 6) in
the center side in the vehicle width direction inclusive of
the installation width Ws (refer to FIG. 2) of the second
segment body 11s of the left and right throttle devices
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10A, 10B, and does not protrude outward in the vehicle
width direction.

[0061] In FIG. 6, the respective motors 15 of the left
and right throttle devices 10A and 10B are shown on the
same straight line, but they may be arranged on different
parallel axes.

[0062] Other configurations are the same as those of
the firstembodiment described above. In the presentem-
bodiment, as well as in the first embodiment, itis possible
to suppress the entire width W2 (refer to FIG. 2) of the
engine 1 and to provide a highly mountable throttle device
which is easy to mount on the frame of a two-wheel ve-
hicle.

[0063] In each of the above-described embodiments,
the throttle device is mounted on a four-cylinder engine
or a three-cylinder engine, but the present invention is
also applicable to a throttle device mounted on an engine
of two or more cylinders. In addition, the motor may be
any electric actuator that can generate rotation. Further,
although the rotation transmission mechanism 20 is ex-
emplified by employing three gears, the number of gears
may be arbitrary, and the rotation transmission elements
may be other than gears. When a plurality of throttle de-
vices 10 respectively for two cylinders are arranged in
the cylinder arrangement direction, instead of disposing
the motor 15 on one side in the left-right direction of the
vehicle with respect to the rotation transmission mecha-
nism 20 as shown in FIG. 2, the motor 15 may be ar-
ranged to be inverted on both sides in the left-right direc-
tion of the vehicle body, considering the center of gravity
in relationship with other equipment.

[0064] Further, it is needless to say that each of the
first and the second segment bodies 11f, 11s may have
a plurality of intake passages formed therein, and three
or more throttle valves may be rotated by the same motor
15.

[0065] As described above, according to the present
invention, it is not necessary to dispose the throttle po-
sition sensor so as to protrude outside the full width range
of the throttle body, so that it is possible to achieve the
effect that the throttle device can be miniaturized and the
degree of freedom of arrangement of the throttle device
canbeincreased, and thus the presentinvention is useful
for a multilateral throttle device in general suitable for a
throttle device in which a plurality of throttle valves on
the intake passage of an engine are controlled by an
actuator in common.

EXPLANATION OF REFERENCE NUMERALS
[0066]

1 engine

1a intake port

10, 10A, 10B throttle device

11 throttle body

11a throttle body portion (first throttle body)
11b throttle body portion (second throttle body)
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11f first segment body (first throttle body)

11s second segment body (second throttle body)
12a intake passage (first intake passage)

12b intake passage (second intake passage)

13a, 13b throttle valve

14 throttle shaft

15 motor (actuator)

20 rotation transmission mechanism

21 pinion (first transmission member, gear)

22 idler gear (gear)

23 control gear (second transmission member, gear,
displacement transmission mechanism)

23a opposing surface

30 throttle position sensor (throttle opening degree
sensor)

31 movable side detection element (magnet or
brush)

32 fixed side detection element (Hall element or re-
sistance coating film)

33 lever member (displacement transmission mech-
anism)

41 fuel injection valve

42 fuel pipe

d1 first inter passage region

d2 second inter passage region

F width direction position (width direction position
between adjacent throttle valves)

W1 full width

Ws installation width (one installation width)

Wt installation width (the other installation width)
Wi installation width region in the center side in the
vehicle width direction

Claims

A throttle device mountable on a multiple cylinder
engine having an intake port, the throttle device com-
prising:

a first throttle body having a first intake passage
formed therein;

a second throttle body having a second intake
passage formed therein;

a throttle valve rotatably provided respectively
in the first and the second intake passages;

a throttle shaft supporting the throttle valve;

an actuator that drives the throttle valve to open
and close through the throttle shaft;

a rotation transmission mechanism interposed
between the actuator and the throttle shaft;

a displacement transmission mechanism con-
nected to the throttle shaft and transmits a rota-
tional displacement of the throttle shaft to a pre-
determined detection position; and

a throttle opening degree sensor to detect the
opening degree of the throttle valve the displace-
ment transmission mechanism, wherein
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the rotation transmission mechanism is dis-
posed at a position where the first throttle body
and the second throttle body are adjacent,

the actuator is disposed within an installation
width of either one of the first and the second
throttle bodies, and

the throttle opening degree sensor is disposed
within an installation width of the other one of
the first and the second throttle bodies.

The throttle device according to claim 1, wherein
the displacement transmission mechanism is con-
nected to the throttle shaft at an end portion side
where the other one of the first and the second throt-
tle bodies is not adjacent to the either one of the first
and the second throttle bodies, and

the throttle opening degree sensor is disposed in an
intake passage side in the other one of the first and
the second throttle bodies, with respect to the dis-
placement transmission mechanism.

The throttle device according to claim 1, wherein
the throttle valve includes a first throttle valve pro-
vided in the firstintake passage and a second throttle
valve provided in the second intake passage, and
the first throttle valve and the second throttle valve
are fixed to an identical throttle shaft.
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