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(54) THROTTLE DEVICE

(57) A throttle device (TH) includes a throttle body
(40) that supports a throttle valve (41) configured to con-
trol a flow amount of air flowing through an intake pas-
sage (30), a drive device (42) that includes an actuator
(43) configured to drive the throttle valve (41) and a trans-
mission mechanism (44) configured to transmit a drive

force of the actuator (43) to the throttle valve (41), and a
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housing (H) that includes an accommodation chamber
(48) accommodating the transmission mechanism (44).
A communication passage (60) configured to establish
communication between the intake passage (30) and the
accommodation chamber (48) is formed in the throttle
body (40).
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Description
Technical Field

[0001] The presentinventionrelates to athrottle device
provided in an intake system of an internal combustion
engine.

Background Art

[0002] There has been know a throttle device provided
in an intake system of an internal combustion engine.
The throttle device includes a throttle body that supports
a throttle valve, a drive device that includes an actuator
(for example, an electric motor) that drives the throttle
valve and a transmission mechanism that transmits a
drive force of the actuator to the throttle valve, and a
housing that includes an accommodation chamber that
accommodates the transmission mechanism, wherein a
ventilation passage that establishes communication be-
tween an external space where external air surrounding
the housing exists and the accommodation chamber is
formed in the throttle body (for example, Patent Docu-
ment 1).

[0003] In the throttle device described in Patent Doc-
ument 1, an outer end opening of the ventilation passage
that establishes communication between the accommo-
dation chamber and the external space is opened on a
lower outer surface facing vertically downward of an outer
surface of the housing body and opened to a covered
space that is covered by a covering wall from vertically
lower side. The covering wall is connected to the housing
body on an upstream side of the outer end opening in a
covering region, so that adhering water flowing down
from the lower outer surface does not flow into a covering
space from an upstream side in the covering region.
Therefore, water droplets flying to the housing body and
adhering water thatis adhered on the lower outer surface
of the housing body and flows downward are prevented
from entering the ventilation passage from the outer end
opening.

Prior Art Document
Patent Document
[0004] Patent Document 1: JP-A-2010-196599
Summary of Invention

Problems to be Solved by Invention

[0005] However,inthe throttle device described in Pat-
ent Document 1, since the ventilation passage is provid-
ed in the housing and the accommodation chamber is in
communication with the external space via the ventilation

passage, it is difficult to completely suppress intrusion of
foreign matters such as dust and water into the accom-
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modation chamber from the outer end opening, and there
is a room for improvement.

[0006] The presentinvention provides a throttle device
that allows flowing of air into the accommodation cham-
ber while suppressing intrusion of the foreign matters
such as dust and water into the accommodation cham-
ber.

Means for Solving the Problems

[0007]
pects.
[0008] According to a first aspect, there is provided a
throttle device including:

The presentinvention provides the following as-

a throttle body that supports a throttle valve config-
ured to control a flow amount of air flowing through
an intake passage;

a drive device that includes an actuator configured
to drive the throttle valve, and a transmission mech-
anism configured to transmit a drive force of the ac-
tuator to the throttle valve; and

a housing thatincludes an accommodation chamber
accommodating the transmission mechanism,
wherein a communication passage configured to es-
tablish communication between the intake passage
and the accommodation chamber is formed in the
throttle body.

[0009] According to asecond aspect, in the throttle de-
vice of the first aspect,

the intake passage includes an upstream side intake pas-
sage that is located on an upstream side of the throttle
valve and a downstream side intake passage that is lo-
cated on a downstream side of the throttle valve, and
the communication passage is opened to the upstream
side intake passage.

[0010] Accordingto athird aspect, in the throttle device
of the first aspect,

the intake passage includes an upstream side intake pas-
sage that is located on an upstream side of the throttle
valve and a downstream side intake passage that is lo-
cated on a downstream side of the throttle valve, and
the communication passage is opened to the down-
stream side intake passage.

[0011] According to a fourth aspect, in the throttle de-
vice of the second aspect,

the throttle valve includes an upper half body and a lower
half body with a rotation shaft serving as a center,

the drive device is configured to control the throttle valve
to a valve closed state where the throttle valve closes
the intake passage and to a valve open state where the
intake passage is opened by rotating the throttle valve
around the rotation shaft such that either one of the upper
half body and the lower half body protrudes in the up-
stream side intake passage and the other one protrudes
in the downstream side intake passage, and

when the intake passage is divided into four regions as
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seen in an rotation shaft direction by a first virtual plane
passing through the rotation shaft and extending in par-
allel to the intake passage and a second virtual plane
passing through the rotation shaft and orthogonal to the
first virtual plane, the communication passage is opened
to aregion where the throttle valve in the valve open state
protrudes in the upstream side intake passage.

[0012] According to a fifth aspect, in the throttle device
of the third aspect,

the throttle valve includes an upper half body and a lower
half body with a rotation shaft serving as a center,

the drive device is configured to control the throttle valve
to a valve closed state where the throttle valve closes
the intake passage and to a valve open state where the
intake passage is opened by rotating the throttle valve
around the rotation shaft such that either one of the upper
half body and the lower half body protrudes in the up-
stream side intake passage and the other one protrudes
in the downstream side intake passage, and

when the intake passage is divided into four regions as
seen in an rotation shaft direction by a first virtual plane
passing through the rotation shaft and extending in par-
allel to the intake passage and a second virtual plane
passing through the rotation shaft and orthogonal to the
first virtual plane, the communication passage is opened
to a region opposite to a region where the throttle valve
in the valve open state protrudes in the downstream side
intake passage with the first virtual plane sandwiched
therebetween.

[0013] Accordingto asixthaspect, inthethrottle device
of any of the first to third aspects,

the communication passage is opened above the rotation
shaft of the throttle valve.

[0014] According to a seventh aspect, in the throttle
device of any of the first to third aspects,

an intake passage side opening of the communication
passage on an intake passage side is smaller than an
accommodation chamber side opening on an accommo-
dation chamber side.

[0015] According to an eighth aspect, in the throttle
device of any of the first to seventh aspects,

the communication passage is formed to be inclined up-
ward from an intake passage side opening on an intake
passage side toward an accommodation chamber side
opening on an accommodation chamber side.

Effect of Invention

[0016] According to the first aspect, air can flow in the
accommodation chamber via the communication pas-
sage that is in communication with the intake passage
through which air having passed through an air cleaner
flows, and influence due to temperature change and
pressure change in the accommodation chamber can be
suppressed. Further, the communication passage is
formed in the throttle body so as to be in communication
with the intake passage through which air having passed
through the air cleaner flows, so that intrusion of foreign
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matters such as dust and water into the accommodation
chamber can be suppressed compared with a case
where the communication passage is provided in a cover
so as to be in communication with an outside.

[0017] According to the second aspect, the communi-
cation passage is opened to the upstream side intake
passage, so that influence on flowing of air flowing
through the downstream side intake passage can be sup-
pressed.

[0018] According to the third aspect, the communica-
tion passage is opened to the downstream side intake
passage and the throttle valve is closed when the engine
is stopped, so that intrusion of water vapor into the ac-
commodation chamber can be suppressed even in a
case where humidity of external air is high.

[0019] According to the fourth aspect, since the com-
munication passage is opened to a position where the
flow of the air passing through the intake passage is slow,
influence on flowing of air in the intake passage can be
suppressed.

[0020] According to the fifth aspect, since the commu-
nication passage is opened to a position where the flow-
ing of the air passing through the intake passage is slow,
influence on the flow of air in the intake passage can be
suppressed.

[0021] According to the sixth aspect, even in a case
where foreign matters such as dust and dirt enter the
intake passage during assembly or maintenance, since
the communication passage is opened above the rotation
shaft, foreign matters accumulated below the intake pas-
sage can be prevented from entering the communication
passage when the engine is stopped and the throttle
valve is closed.

[0022] According tothe seventh aspect, since the com-
munication passage is formed such that an intake pas-
sage side opening on the intake passage side is smaller
than the accommodation chamber side opening on the
accommodation chamber side, influence on flowing of
air in the intake passage can be suppressed.

[0023] According to the eighth aspect, even in a case
where foreign matters such as dust and dirt enter the
intake passage during assembly or maintenance, since
the communication passage is formed to be inclined up-
ward from the intake passage side opening on the intake
passage side toward the accommodation chamber side
opening on the accommodation chamber side, intrusion
of foreign matters into the accommodation chamber can
be suppressed.

Brief Description of Drawings
[0024]

Fig. 1 is a left side view of a motorcycle including a
throttle device according to an embodiment of the
present invention.

Fig. 2 is a left side view showing a partial cross sec-
tion of a configuration around an engine of the mo-
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torcycle of Fig. 1.

Fig. 3 is a side view of the throttle device while a
cover is removed.

Fig. 4 is a cross-sectional view taken along a line A-
Ain Fig. 3.

Fig. 5 is a cross-sectional view of a throttle passage
for describing a position of a communication pas-
sage.

Fig. 6 is an enlarged cross sectional view of the com-
munication passage for describing a modification of
the communication passage.

Fig. 7 is an enlarged cross sectional view of the com-
munication passage for describing another modifi-
cation of the communication passage.

Description of Embodiments

[0025] Hereinafter, a throttle device according to an
embodiment of the present invention will be described.
A motorcycle including the throttle device according to
the embodiment of the presentinvention will be described
firstwith reference to the drawings. Incidentally, the draw-
ings should be seen based on a direction of reference
numerals. In the following description, front, rear, left,
right, upper, and lower directions are described accord-
ing to a view from a driver. In the drawings, a front side
of the vehicle is denoted by Fr, a rear side is denoted by
Rr, a left side is denoted by L, a right side is denoted by
R, an upper side is denoted by U, and a lower side is
denoted by D.

[0026] As shown in Fig. 1, a motorcycle V mainly in-
cludes a vehicle body frame 1, a front wheel 2, a front
fork 3 rotatably supporting the front wheel 2, a handle 4
coupled to the front fork 3, an engine 20 swingably cou-
pled to the vehicle body frame 1, an air cleaner 5, an
intake passage 30 connecting the air cleaner 5 and the
engine 20, a throttle device TH provided in the intake
passage 30, a rear wheel 6 which is a driving wheel, a
power transmission device 7 connected to the engine 20
and rotatably supporting the rear wheel 6, a rear cushion
8, adriver riding seat 91, an accommodation box 92 dis-
posed below the seat 91, a fuel tank 93, a body cover 94
covering the vehicle body frame 1, a front fender 95, and
arear fender 96.

[0027] The engine 20 is a mover of the motorcycle V
and is mounted in a substantially center portion of the
vehicle body in the front-rear direction. The engine 20 is
a so-called unit swing engine that is swingably coupled
to the vehicle body frame 1 via a link member 11.
[0028] As shown in Fig. 2, the engine 20 mainly in-
cludes a cylinder head cover 21, a cylinder head 22, a
cylinder block 23, and a crankcase 24 to form an outer
shape. The cylinder head cover 21 is located on a front
side of the vehicle, and the crankcase 24 is located on a
rear side of the vehicle. Specifically, the engine 20 is
disposed such that an axis line of the cylinder block 23
is substantially horizontal.

[0029] The intake passage 30 includes a connecting
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tube 31 connected to the air cleaner 5 and an intake pipe
32 connected to the intake port 25 of the cylinder head
22. The connecting tube 31 and the intake pipe 32 are
connected via the throttle device TH. Accordingly, exter-
nal air taken in from the air cleaner 5 through the con-
necting tube 31 is supplied to a combustion chamber of
the engine 20 as combustion air after passing through
the throttle device TH and the intake pipe 32 sequentially.
[0030] Referring to Figs. 3 to 5, the throttle device TH
includes a throttle body 40 forming a throttle passage
40a which is a part of the intake passage 30, a throttle
valve 41 that is movably (rotatably in this embodiment)
supported by the throttle body 40 and is disposed in the
throttle passage 40a, and a housing H that accommo-
dates a drive device 42. The throttle passage 40a in-
cludes an upstream side intake passage 40a1 located
on an upstream side (an air cleaner 5 side) of the throttle
valve 41, and a downstream side intake passage 40a2
located on a downstream side (an engine 20 side) of the
throttle valve 41.

[0031] The throttle body 40 that is formed of a metal
or syntheticresin (an aluminum alloy herein) is connected
to the connecting tube 31 at one end portion 40b and is
connected to the intake pipe 32 at the other end portion
40c.

[0032] The throttle valve 41 that is a butterfly valve in-
cludes a disk-shaped valve plate 41a disposed in the
throttle passage 40a, and a rotation shaft41b that is fixed
to the valve plate 41a and extends across the throttle
passage 40a. The valve plate 41aincludes an upper half
body 41a1 located above the rotation shaft 41b and a
lower half body 41a2 with the rotation shaft 41b sand-
wiched therebetween. The rotation shaft 41b is support-
ed by the throttle body 40 via bearings 15 at both axial
end portions 41b1, 41b2 and is supported movably (ro-
tatably herein) around a rotation center line L1 serving
as a throttle axis line.

[0033] In the throttle body 40, an adjusting screw 18 is
provided, and the adjusting screw 18 is abutted against
a transmission body 17 that is attached to the axial end
portion 41b1 of the rotation shaft 41b to adjust a trans-
mission degree of a spring force of a return spring 16 to
the rotation shaft 41b so as to adjust an idle opening
degree of the throttle valve 41.

[0034] The drive device 42 includes an electric motor
43 as an actuator that is attached to throttle body 40, and
atransmission mechanism 44 thattransmits a drive force
of the electric motor 43 to the throttle valve 41. The elec-
tric motor 43 includes a motor body 43a, and a motor
output shaft 43b that is a rotation shaft protruding from
the motor body 43a and has a rotation center line L2
parallel to the rotation center line L1. The motor body 43a
includes a drive mechanism that s controlled by a control
device and rotatably drives the motor output shaft 43b.
The motor body 43a is fixed to a drive unit accommoda-
tion portion 45 in a state where the entire motor body 43a
is substantially accommodated in a drive unit accommo-
dation chamber 48a formed by the drive unit accommo-
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dation portion 45 provided integrally with the throttle body
40.

[0035] The electric motor 43 is controlled by the control
device to which a detection signal is input from detection
units including an acceleration detection unitfordetecting
an acceleration operation amount, a throttle opening de-
gree detection unit 52 for detecting an opening degree
of the throttle valve 41, and an operation state detection
unit for detecting an operation state including a vehicle
speed as a running state and an engine operation state
of the engine 20.

[0036] The control device performs feedback control
of the opening degree of the throttle valve 41 based on
an actual opening degree of the throttle valve 41 detected
by the throttle opening degree detection unit 52 such that
a basic set opening degree determined in advance by
using an acceleration operation amount detected by the
acceleration detection unit as a parameter is modified as
necessary to a set opening degree according to an op-
eration state detected by the operation state detection
unit.

[0037] The motor output shaft 43b is disposed on one
side of the throttle body 40 together with the transmission
mechanism 44. The transmission mechanism 44 is a
gear mechanism configuring a speed reduction mecha-
nism and includes a driving gear 44a provided on the
motor output shaft 43b, a driven gear 44b provided on
the axial end portion 41b1 of the rotation shaft 41b, and
an intermediate gear 44c forming a drive force transmis-
sion path between the driving gear 44a and the driven
gear 44b. The intermediate gear 44c is rotatably support-
ed by a support shaft 44d held by a case 46 and a cover
47 of the housing H and includes a large gear 44c1 that
meshes with the driving gear 44a and a small gear 44c2
that meshes with the driven gear 44b and rotates together
with the large gear 44c1.

[0038] The housing H includes the case 46 that is in-
tegrally provided on the throttle body 40 and the cover
47 thatis coupled to the case 46 so as to cover an housing
opening 46a formed by the case 46.

[0039] The electric motor 43, the transmission mech-
anism 44, the throttle opening degree detection unit 52,
the return spring 16, and the transmission body 17 are
accommodated in the accommodation chamber 48
formed by the case 46 and the cover 47. The accommo-
dation chamber 48 includes a drive unit accommodation
chamber 48a that accommodates the motor body 43a of
the electric motor 43, and a transmission mechanism ac-
commodation chamber 48b that accommodates the
transmission mechanism 44, the throttle opening degree
detection unit 52 and the return spring 16 and that is in
communication with the drive unitaccommodation cham-
ber 48a.

[0040] In the throttle device TH configured as above,
when the electric motor 43 controlled by the control de-
vice is in a non-drive state, the throttle valve 41 is con-
trolled to a valve closed state where the intake passage
30 is closed as indicated by a solid line in Fig. 5, and
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when the electric motor 43 is in a drive state, the throttle
valve 41 is controlled to a valve open state where the
intake passage 30 is opened by rotating the throttle valve
41 around the rotation shaft 41b such that, as indicated
by a dotted line in Fig. 5, the upper half body 41a1 of the
throttle valve 41 protrudes to the upstream side intake
passage 40a1 and the lower half body 41a2 protrudes
to the downstream side intake passage 40a2. A rotation
direction of the throttle valve can be changed according
to a shape of the intake passage and is not limited to the
above rotation direction. The throttle valve may be con-
trolled to a valve open state where the intake passage
30 is opened by rotating the throttle valve 41 around the
rotation shaft 41b such that the upper half body 41a1 of
the throttle valve 41 protrudes to the downstream side
intake passage 40a2 and the lower half body 41a2 pro-
trudes to the upstream side intake passage 40a1. In Fig.
5, the throttle valve 41 in the valve closed state is drawn
to be located on a second virtual plane P2 (which is to
be described later) orthogonal to the throttle passage 40a
so as to completely close the throttle passage 40a, but
in fact, in order to prevent occurrence of galling, a state
where the valve is slightly opened from the second virtual
plane P2, forexample several degrees, is setas the valve
closed state.

[0041] Here, the throttle body 40 is formed with a com-
munication passage 60 that establishes communication
between the throttle passage 40a which is a part of the
intake passage 30 and the transmission mechanism ac-
commodation chamber 48b of the accommodation
chamber 48. Specifically, as shown in Fig. 4, the up-
stream side intake passage 40a1 of the throttle passage
40a and the transmission mechanism accommodation
chamber 48b are separated by a partition wall 49 that
defines the throttle passage 40a, and the communication
passage 60 is formed in the partition wall 49. Therefore,
air can flow in the accommodation chamber 48 via the
communication passage 60 that is in communication with
the intake passage 30 through which air having passed
through the air cleaner 5 flows, and influence due to tem-
perature change and pressure change in the accommo-
dation chamber 48 can be suppressed. Accordingly, the
communication passage 60 is formed in the throttle body
40 so as to be in communication with the intake passage
30 through which air having passed through the air clean-
er 5 flows, so that intrusion of foreign matters such as
dust and water into the accommodation chamber 48 can
be suppressed compared with a case where the commu-
nication passage 60 is formed in a cover 47 so as to be
in communication with an outside.

[0042] The communication passage 60 can be formed
at an arbitrary position as long as the communication
passage establishes communication between the throttle
passage 40a and the accommodation chamber 48. As
shown in Fig. 5, when the throttle passage 40a is divided
into four regions, as seen in an direction of the rotation
shaft of the throttle valve 41, by a first virtual plane P1
passing through the rotation center line L1 of the rotation
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shaft41b and extending in parallel to the throttle passage
40a and a second virtual plane P2 passing through the
rotation center line L1 of the rotation shaft 41b and or-
thogonal to the first virtual plane P1, the communication
passage 60 may be opened to any of the following, i.e.
to the upstream side intake passage 40a1 and above the
rotation shaft 41b (hereinafter, referred to as a first quad-
rant S1), to the downstream side intake passage 40a2
and above the rotation shaft 41b (hereinafter, referred to
as a second quadrant S2), to the downstream side intake
passage 40a2 and below the rotation shaft 41b (herein-
after, referred to as a third quadrant S3), and to the up-
stream side intake passage 40a1 and below the rotation
shaft 41b (hereinafter, referred to as a fourth quadrant
S4).

[0043] When the throttle valve 41 is in the valve open
state, air flowing in the vicinity of the throttle valve 41
flows downward from an upper side along an inclined
direction of the throttle valve 41, so that the air flows
rapidly in the fourth quadrant S4 and the third quadrant
S3 and flows slower in the first quadrant S1 and the sec-
ond quadrant S2 than in the fourth quadrants S4 and the
third quadrants S3.

[0044] Inacasewhere anintake passage side opening
61 which is an opening of the communication passage
60 on the intake passage sideis provided in the first quad-
rant S1 or the second quadrant S2, the intake passage
side opening 61 is located above the rotation shaft 41b
of the throttle valve 41, so that even in a case where
foreign matters such as dust and dirt enter the intake
passage 30 during assembly or maintenance, the foreign
matters accumulated below the throttle passage 40a,
whichis a part of the intake passage 30, can be prevented
from entering the communication passage 60 when the
engine is stopped and the throttle valve 41 is closed.
[0045] In a case where the intake passage side open-
ing 61 of the communication passage 60 is provided in
the second quadrant S2 or the third quadrant S3, the
intake passage side opening 61 is located in the down-
stream side intake passage 40a2. Therefore, since the
throttle valve 41 is closed when the engine is stopped,
intrusion of water vapor into the accommodation cham-
ber 48 can be suppressed even in a case where humidity
of the external air is high.

[0046] In a case where the intake passage side open-
ing 61 of the communication passage 60 is provided in
the first quadrant S1, that is, in a case where the intake
passage side opening 61 is opened to a region where
the upper half body 41a1 of the throttle valve 41 in a valve
open state protrudes in the upstream side intake passage
40a1, the communication passage 60 is opened to a po-
sition where flowing of air passing through the throttle
passage 40a is slow, so that influence on the flowing of
air in the throttle passage 40a can be suppressed.
[0047] In a case where the intake passage side open-
ing 61 of the communication passage 60 is provided in
the second quadrant S2, that is, in a case where the
intake passage side opening 61 is opened to a region

10

15

20

25

30

35

40

45

50

55

opposite to a region where the lower half body 41a2 of
the throttle valve 41 in a valve open state protrudes in
the downstream side intake passage 40a2 with the first
virtual plane P1 sandwiched therebeween, the commu-
nication passage 60 is also opened to a position where
flowing of air passing through the throttle passage 40a
is slow in this case, so that influence on the flowing of air
in the throttle passage 40a can be suppressed.

[0048] In a case where the throttle valve 41 is rotated
around the rotating shaft 41b such that the upper half
body 41a1 of the throttle valve 41 protrudes to the down-
stream side intake passage 40a2 and the lower half body
41a2 protrudes to the upstream side intake passage
40a1, air flowing in the vicinity of the throttle valve 41
flows upward from a lower side along the throttle valve
41 when the throttle valve 41 is in a valve open state, so
that the air rapidly flows in the first quadrant S1 and the
second quadrant S2 and flows slower in the third quad-
rant S3 and the fourth quadrant S4 than in the first quad-
rant S1 and the second quadrant S2.

[0049] Also in this case, in a case where the intake
passage side opening 61 which is an opening of the com-
munication passage 60 on the intake passage side is
provided in the first quadrant S1 or the second quadrant
S2, the intake passage side opening 61 is located above
the rotation shaft 41b of the throttle valve 41. Therefore,
even in a case where foreign matters such as dust and
dirt enter the intake passage 30 during assembly or main-
tenance, foreign matters accumulated below the throttle
passage 40a, which is a part of the intake passage 30,
can be prevented from entering the communication pas-
sage 60 when the engine is stopped and the throttle valve
41 is closed.

[0050] Similarly, in a case where the intake passage
side opening 61 of the communication passage 60 is pro-
vided in the second quadrant S2 or the third quadrant
S3, the intake passage side opening 61 is located in the
downstream side intake passage 40a2. Therefore, since
the throttle valve 41 is closed when the engine is stopped,
intrusion of water vapor into the accommodation cham-
ber 48 can be suppressed even in a case where humidity
of the external air is high.

[0051] Further,inacase of setting the rotation direction
of the throttle valve opposite to the above, the intake pas-
sage side opening 61 of the communication passage 60
is provided in the fourth quadrant S4, that is, in a case
where the intake passage side opening 61 is opened to
a region where the lower half body 41a2 of the throttle
valve 41 in a valve open state protrudes in the upstream
side intake passage 40a1, the communication passage
60 is opened to a position where flowing of air passing
through the throttle passage 40ais slow, so thatinfluence
on the flowing of air in the throttle passage 40a can be
suppressed.

[0052] In a case where the intake passage side open-
ing 61 of the communication passage 60 is provided in
the third quadrant S3, that is, in a case where the intake
passage side opening 61 is opened to a region opposite
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to a region where the upper half body 41a1 of the throttle
valve 41 in a valve open state protrudes in the down-
stream side intake passage 40a2 with the first virtual
plane P1 sandwiched therebeween, the communication
passage 60 is also opened to a position where flowing
of air passing through the throttle passage 40a is slow in
the case, so that influence on the flowing of air in the
throttle passage 40a can be suppressed.

[0053] Further, regardless of the rotation direction of
the throttle valve, the communication passage 60 may
be a through hole having a uniform diameter or may be
a penetration hole, as shown in Fig. 6, having a diameter
gradually increasing from the intake passage side open-
ing 61 toward an accommodation chamber side opening
62, which is an opening of the communication passage
60 on the accommodation chamber side, such that the
intake passage side opening 61 is smaller than the ac-
commodating chamber side opening 62. Since the com-
munication passage 60 is formed such that the intake
passage side opening 61 is smaller than the accommo-
dation chamber side opening 62, influence on the flowing
of air in the throttle passage 40a can be suppressed.
[0054] Further, as shown in Fig. 7, the communication
passage 60 may be formed to be inclined upward from
the intake passage side opening 61 toward the accom-
modation chamber side opening 62. Therefore, intrusion
of foreign matters into the accommodation chamber 48
can be suppressed.

[0055] Although one embodiment ofthe presentinven-
tion has been described above, the present invention is
not limited thereto, and can be modified appropriately.
[0056] For example, a cross section of the communi-
cation passage 60 may be a circular shape, and can be
arbitrarily set to a rectangular shape, an elliptical shape,
or the like.

[0057] Further, the communication passage 60 can be
provided at an arbitrary position as long as the passage
establishes communication between the throttle passage
40a and the accommodation chamber 48, and an accom-
modation chamber side opening 62 is not limited to the
transmission mechanism accommodation chamber 48b
and may be opened to the drive unit accommodation
chamber 48a.

[0058] The presentapplicationis based onaJapanese
patent application (Japanese

[0059] Patent Application No. 2016-053284) filed on
March 17, 2016, the contents of which are incorporated
herein by reference.

Description of Reference Numerals
[0060]

30 intake passage
40 throttle body

40a1  upstream side intake passage
40a2 downstream side intake passage
41 throttle valve
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42 drive device

43 electric motor (actuator)

44 transmission mechanism

48 accommodation chamber
60 communication path

61 intake passage side opening
62 accommodation chamber side opening
H housing

P1 first virtual plane

P2 second virtual plane

TH throttle device

Claims
1. A throttle device (TH) comprising:

a throttle body (40) that supports a throttle valve
(41) configured to control a flow amount of air
flowing through an intake passage (30);
adrive device (42) thatincludes an actuator (43)
configured to drive the throttle valve (41), and a
transmission mechanism (44) configured to
transmit a drive force of the actuator (43) to the
throttle valve (41); and

a housing (H) that includes an accommodation
chamber (48) accommodating the transmission
mechanism (44),

wherein a communication passage (60) config-
ured to establish communication between the
intake passage (30) and the accommodation
chamber (48) is formed in the throttle body (40).

2. The throttle device (TH) according to claim 1,
wherein the intake passage (30) includes an up-
stream side intake passage (40a1) that is located on
an upstream side of the throttle valve (41), and a
downstream side intake passage (40a2) that is lo-
cated on a downstream side of the throttle valve (41),
and
wherein the communication passage (60) is opened
to the upstream side intake passage (40a1).

3. The throttle device (TH) according to claim 1,
wherein the intake passage (30) includes an up-
stream side intake passage (40a1) that is located on
an upstream side of the throttle valve (41), and a
downstream side intake passage (40a2) that is lo-
cated on a downstream side of the throttle valve (41),
and
wherein the communication passage (60) is opened
to the downstream side intake passage (40a2).

4. The throttle device (TH) according to claim 2,
wherein the throttle valve (41) includes an upper half
body and a lower half body with a rotation shaft serv-
ing as a center,
wherein the drive device (42) is configured to control
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the throttle valve to a valve closed state where the
throttle valve (41) closes the intake passage (30) and
to a valve open state where the intake passage (30)
is opened by rotating the throttle valve (41) around
the rotation shaft such that either one of the upper
half body and the lower half body protrudes in the
upstream side intake passage (40a1) and the other
one protrudes in the downstream side intake pas-
sage (40a2), and

wherein when the intake passage (30) is divided into
four regions as seen in a rotation shaft direction by
a first virtual plane (P1) passing through the rotation
shaft and extending in parallel to the intake passage
(30) and a second virtual plane (P2) passing through
the rotation shaft and orthogonal to the first virtual
plane (Pl), the communication passage (60) is
opened to a region where the throttle valve (41) in
the valve open state protrudes in the upstream side
intake passage (40a1).

The throttle device (TH) according to claim 3,
wherein the throttle valve (41) includes an upper half
body and a lower half body with a rotation shaft serv-
ing as a center,

wherein the drive device (42) is configured to control
the throttle valve to a valve closed state where the
throttle valve (41) closes the intake passage (30) and
to a valve open state where the intake passage (30)
is opened by rotating the throttle valve (41) around
the rotation shaft such that either one of the upper
half body and the lower half body protrudes in the
upstream side intake passage (40a1) and the other
one protrudes in the downstream side intake pas-
sage (40a2), and

wherein when the intake passage (30) is divided into
four regions as seen in the rotation shaft direction
by a first virtual plane (P1) passing through the ro-
tation shaft and extending in parallel to the intake
passage (30) and a second virtual plane (P2) pass-
ing through the rotation shaft and orthogonal to the
first virtual plane (Pl), the communication passage
(60) is opened to a region opposite to a region where
the throttle valve (41) in the valve open state pro-
trudesin the downstream side intake passage (40a2)
with the first virtual plane (P1) sandwiched therebe-
tween.

The throttle device (TH) according to any of claims
1to 3,

wherein the communication passage (60) is opened
above the rotation shaft of the throttle valve (41).

The throttle device (TH) according to any of claims
1to 3,

wherein an intake passage side opening (61) of the
communication passage (60) on an intake passage
side is smaller than an accommodation chamber
side opening (62) on an accommodation chamber
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side.

The throttle device (TH) according to any of claims
1to7,

wherein the communication passage (60) is formed
to be inclined upward from an intake passage side
opening (61) on an intake passage side toward an
accommodation chamber side opening (62) on an
accommodation chamber side.
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