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(54) ENGINE SUCTION RATE CONTROLLER
(57) In an intake air-amount control system for an
engine, a coupler (80) is integrally formed on a control
block (28) coupled to a throttle body (17), and a bypass
valve (35), a sensor (64, 73, 76) and an actuator (39)
are mounted in the control block (28). An electronic con-
trol unit (84) is placed on an outer end face of the control
block (28), and a synthetic resin (103) is potted into a
cap (101) mounted to the control block (28) to cover the
electronic control unit (84), so that the electronic control
unit (84) is wrapped, and a mounted portion of the cap
(101) is sealed. Thus, the inspection of the functions of
the bypass control devices can be carried out before as-
sembling of them to the throttle body, leading to an en-
hancement in productivity.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to an improve-
ment in an intake air-amount control system for an en-
gine, comprising a throttle body including a throttle valve
disposed in an intake passage leading to an intake port
in the engine, a bypass connected to the intake passage
around the throttle valve, a bypass valve for controlling
the opening degree of the bypass, a sensor for detecting
the operational state of the engine, and an actuator for
opening and closing the bypass valve in response to a
signal output from the sensor.

BACKGROUND ART

[0002] Such an intake air-amount control system for
an engine is already known, as disclosed, for example,

in Japanese Patent Application Laid-open No.
9-303164.
[0003] In such conventional intake air-amount control

system for the engine, all of a bypass valve, unless all
of bypass control devices such as a bypass valve, an
actuator and a sensor are assembled to a throttle body,
the bypass control devices are also not completed, and
the inspection of the functions of the bypass control de-
vices can be conducted only after completion of the as-
sembling of the entire system. However, if the bypass
control devices fail to pass the inspection, the following
troublesome operation is obliged to be carried out: the
bypass valve, actuator, sensor and the like are removed
from the throttle body and replaced by other compo-
nents, and the other components are subjected again
to the inspection. This is an obstacle to an enhancement
in productivity.

DISCLOSURE OF THE INVENTION

[0004] The presentinvention has been accomplished
with such circumstances in view, and it is an object of
the present invention to provide an intake air-amount
control system of the above-described type for an en-
gine, wherein the inspection of the functions of the by-
pass control devices can be carried out before assem-
bling of them to the throttle body, thereby enhancing the
productivity.

[0005] To achieve the above object, according to a
first aspect and feature of the present invention, there
is provided an intake air-amount control system for an
engine, comprising a throttle body including a throttle
valve disposed in an intake passage leading to an intake
portin the engine, a bypass connected to the intake pas-
sage around the throttle valve, a bypass valve for con-
trolling the opening degree of the bypass, a sensor for
detecting the operational state of the engine, and an ac-
tuator for opening and closing the bypass valve in re-
sponse to a signal output from the sensor, characterized
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in that a coupler which is coupled to an external coupler
is integrally formed on a control block coupled to the
throttle body; the bypass valve, the sensor and the ac-
tuator are mounted in the control block; an electronic
control unit is placed on an outer end face of the control
block to electrically connect the actuator, the sensor and
the coupler to one another; and a synthetic resin is pot-
ted into a cap mounted to the control block to cover the
electronic control unit, so that the electronic control unit
is wrapped, and a mounted portion of the cap is sealed.
[0006] With the first feature, if the bypass valve, the
sensor and the actuator are mounted in the control block
separately from the throttle body, the inspection of the
functions of the actuator, the bypass valve, the sensor,
the electronic control unit and the like can be carried out
by properly connecting a power source to the coupler
integral with the control block. Therefore, only the com-
ponents passing the inspection are mounted to the throt-
tle body and hence, there is no waste in the assembling
operation, which can contribute to an enhancement in
productivity.

[0007] In addition, the electronic control unit can be
protected from rainwater and a dust and from the vibra-
tion by the potted resin in the cap. Especially, the water-
proofing and the dust-proofing can be achieved effec-
tively by sealing the portion of the cap mounted to the
control block, and the appearance of the control block
can be improved by the cap.

[0008] Moreover, the force of coupling of the cap and
the control block to each other can be increased by an
adhesive force of the potted resin.

[0009] According to a second aspect and feature of
the present invention, in addition to the first feature, the
cap is socket-fitted over an outer end of the control
block, while accommodating the electronic control block
therein, and the synthetic resin is potted into the cap
turned downwards to near an upper end thereof.
[0010] With the second feature, the protection of the
electronic control unit and the coupling of the cap can
be achieved effectively with a required minimum amount
of the potted resin.

[0011] According to a third aspect and feature of the
present invention, in addition to the second feature, a
potting port for the synthetic resin is provided at a point
in the control block closer to the cap.

[0012] With the third feature, the amount of synthetic
resin potted can be regulated easily, while visually ob-
serving the state of potting of the synthetic resin into the
cap through the potting port.

[0013] According to a fourth aspect and feature of the
present invention, in addition to the third feature, a ter-
minal of the sensor is connected directly to a base board
of the electronic control unit wrapped by the synthetic
resin.

[0014] With the fourth feature, a connection of the ter-
minal of the sensor to the base board of the electronic
control unit can be wrapped by the potted resin, whereby
the vibration resistance of such connection can be en-



3 EP 1 422 404 A1 4

hanced.

[0015] According to a fifth aspect and feature of the
present invention, in addition to any of the first to fourth
features, the cap is made of an aluminum alloy plate.
[0016] With the fifth feature, the cap having a good
appearance can be formed easily by a pressing treat-
ment using the aluminum alloy plate as a material.
[0017] The above and other objects, features and ad-
vantages of the invention will become apparent from the
following description of the preferred embodiment taken
in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Fig.1is aside view of a two-wheeled motor ve-
hicle provided with an intake control system according
to the present invention; Fig.2 is an enlarged sectional
view of a section indicated by 2 in Fig.1; Fig. 3 is a sec-
tional view taken along a line 3-3 in Fig.2; Fig.4 is an
exploded perspective view of the intake control system;
Fig.5 is a side view of the intake control system; Fig.6
is a view taken in the direction of an arrow 6 in Fig.5;
Fig. 7 is a view taken in the direction of an arrow 7 in
Fig. 5; Fig. 8 is a view taken in the direction of an arrow
8 in Fig. 7; Fig. 9 is a sectional view taken along a line
9-9 in Fig. 7; Fig. 10 is a sectional view taken along a
line 10-10in Fig.5; Fig.11 is a sectional view taken along
a line 11-11 in Fig. 5; Fig. 12 is a sectional view taken
along a line 12-12 in Fig. 5; Fig. 13 is an enlarged view
of a section around the bypass valve in Fig. 12; Fig. 14
is a sectional view taken along a line 14 -14 in Fig. 5;
Fig. 15 is an enlarged sectional view taken along a line
15-15 in Fig. 13; Fig. 16A is a side view of the bypass
valve taken from the side of a metering groove; Fig.16B
is a side view of the bypass valve taken from the side of
a key groove; and Fig. 17 is an enlarged sectional view
of a section indicated by 17 in Fig.12.

BEST MODE FOR CARRYING OUT THE INVENTION

[0019] An embodiment of the present invention will
now be described with reference to the accompanying
drawings.

[0020] Referring first to Figs. 1 to 3, a two-wheeled
motor vehicle 1 is formed into a scooter type in which a
power unit 4 is disposed immediately below a luggage
box 3 which is longer in a longitudinal direction and
which is formed with a tandem seat 2 also serving as a
lid therefore. The power unit 4 comprises an engine 5
having a cylinder block 6 largely inclined forwards, and
a continuously variable transmission 8 having a trans-
mission case 10 extending rearwards and integrally
connected to one side of a crankcase 9 of the engine 5.
A rear wheel 16 which is pivotally a driven wheel is sup-
ported at a rear end of the transmission case 10.
[0021] In a body frame 11 of the two-wheeled motor
vehicle 1, upper brackets 12, 12 are provided at con-
nections between a pair of left and right upper frame el-
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ements 11a, 11a supporting the luggage box 3 and up-
ward-turned rear ends of a pair of left and right down-
tubes 11b, 11b extended from a head pipe, and a pair
of left and right lower brackets 13, 13 are formed on an
upper surface of the crankcase 9 of the engine 5. The
lower brackets 13, 13 are swingably carried at an inter-
mediate portion of a crank-shaped engine hanger 14
swingably carried at its opposite ends on the upper
brackets 12, 12. In this manner, the power unit 4 is ver-
tically swingably supported on the body frame 11, and
a reaction unit 26 for buffering the vertical swinging
movement of the power unit 4 is mounted between the
rear frame elements 11, 11 and the transmission case
10.

[0022] Anintake port 7a is provided in a cylinder head
7 coupled to a front end of the cylinder block 6, so that
its upstream end opens in a rearward direction of a ve-
hicle body, and a throttle body 17 having an intake pas-
sage 17a leading to the intake port 7a is mounted to the
cylinder head 7 with a connecting tube 15 interposed
therebetween. In this case, the throttle body 17 is dis-
posed between the luggage box 3 and the engine 5, so
that the intake passage 17a extends longitudinally and
substantially horizontally (slightly declined forwards in
the illustrated embodiment). Therefore, the throttle body
17 is of a horizontal type. An air cleaner 19 is connected
to a rear end of the throttle body 17 through an intake
duct 18 passing above the engine hanger 14.

[0023] A fuel injection valve 20 for injecting fuel to-
ward a downstream end of the intake port 7a is mounted
in the cylinder head 7.

[0024] An intake control system according to the
present invention and including the throttle body 17 will
be described below in detail.

[0025] As shown in Figs. 4 to 8, a butterfly-type throt-
tle valve 21 is disposed in the intake passage 17ain the
throttle body 17 for opening and closing the intake pas-
sage 17a, and a valve shaft 22 supporting the throttle
valve 21 is rotatably carried on left and right opposite
sidewalls of the throttle body 17 to traverse the intake
passage 17a horizontally. A throttle drum 23 is secured
to one end of the valve shaft 22 protruding to one of
sideways directions of the throttle body 17, and a single
throttle cable 24 and a return spring 25 for biasing the
throttle valve 21 in a closing direction are connected to
the throttle drum 23, so that the throttle valve 21 is
opened by pulling the throttle cable 24 by a throttle op-
erating member (not shown).

[0026] A connecting flange 27 is integrally formed on
the outer sidewall of the throttle body 17 from which the
other end of the valve shaft 22 protrudes, so that such
flange 27 extends perpendicular to the valve shaft 22
and in parallel to the intake passage 17a, and a control
block 28 formed of a synthetic resin separately from the
throttle body 17 is detachably coupled to the connecting
flange 27 by a plurality of bolts 29. A bypass 30 is de-
fined between the throttle body 17 and the control block
28 to extend around the throttle valve 21, so that it is
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connected to the intake passage 17a.

[0027] As clearly shown in Figs.4, 9 and 13, the by-
pass 30 is comprised of a bypass inlet 31i provided in
the throttle body 17 to permit a portion of the intake pas-
sage 17a upstream of the throttle valve 21 to communi-
cate with a joint surface of the connecting flange 27, a
bypass outlet 310 provided in the throttle body 17 to per-
mit a portion of the intake passage 17a downstream of
the throttle valve 21 to communicate with the joint sur-
face of the connecting flange 27, an upstream bypass
groove 32i defined in the joint surface of the connecting
flange 27 with one end thereof connected to the bypass
inlet 31i, a downstream bypass groove 320 defined in
the joint surface of the connecting flange 27 with one
end thereof connected to the bypass outlet 310, a valve
bore inlet 33i defined in the control block 28 to lead to
the other end of the upstream bypass groove 32i, avalve
bore outlet 330 defined in the control block 28 to lead to
the other end of the downstream bypass groove 320,
and a bottomed cylindrical valve bore 34 defined in the
control block 28 in parallel to the intake passage 17a to
permit the communication between the valve bore inlet
33i and the valve bore outlet 330. In this case, the valve
bore 34 is disposed above the bypass inlet 31i and the
bypass outlet 310, and the valve bore inlet 33i and the
valve bore outlet 330 open into a lower surface of the
valve bore 34.

[0028] Referring to Figs. 12 and 13, a piston-shaped
bypass valve 35 for controlling the degree of communi-
cation between the valve bore inlet 33i and the valve
bore outlet 330 is slidably received in the valve bore 34,
and a drive member 37 for driving the bypass valve 35
axially is connected to the valve 35 through an Oldham's
joint 50 for diametrically displacing movement relative
to each other. An output shaft 39a of a step motor 39 is
connected to the drive member 37 through a screw
mechanism 40. More specifically, the output shaft 39a
formed as a threaded shaft is threadedly fitted into a
threaded bore 41 in the drive member 37, so that the
drive member 37 can be advanced and retracted axially
by the rotation of the output shaft 39a, thereby causing
the bypass valve 35 to be likewise advanced and re-
tracted through the Oldham's joint 50.

[0029] The step motor 39 is inserted into an actuator
housing 42 mounted coaxially with the valve bore 34 to
openinto one side of the control block 28, and is retained
by a plug 44 threadedly mounted in an opening of the
actuator housing 42 with a seal member 43 interposed
therebetween.

[0030] As clearly shown in Figs.16A and 16B, the by-
pass valve 35 is provided with a relatively deep cylindri-
cal bottomed hollow 45 which opens toward a bottom of
the valve bore 34, and a notch-shaped key groove 47
and a metering groove 48 permitting the communication
between the inside and outside of the bottomed hollow
45. A key 49 rising from the bottom of the valve bore 34
is engaged into the key groove 47 to prevent the rotation
of the bypass valve, while permitting the sliding move-
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ment of the bypass valve 35. The metering groove 48 is
disposed in correspondence to the valve bore outlet
330, and comprises a wider portion 48a extending axi-
ally of the bypass valve 35 with its groove width con-
stant, and a tapered portion 48b leading to one end of
the wider portion 48a with its groove width decreased
more at a location farther from the wider portion 48a.
[0031] AsshowninFigs.13 and 15, the Oldham's joint
50 is comprised of a first square bore 51 provided in the
bypass valve 35 adjacent to the bottomed hollow 45, a
joint member 53 fitted in the first square bore 51 for slid-
ing movementin afirst transverse direction X, and a sec-
ond square bore 52 which is provided in the joint mem-
ber 53 and into which the drive member 37 is fitted for
sliding movement in a second transverse direction Y
perpendicular to the first transverse direction X. The
drive member 37 is formed at a relatively large length
enough to extend through the joint member 53, and is
provided at one end thereof with a larger flange 37a
abutting against one end face of each of the joint mem-
ber 53 and the bypass valve 35. The joint member 53 is
provided at the other end thereof with a smaller flange
37b located in the bottomed hollow 45, and a retaining
spring 54 for basing the bypass valve 35 toward the larg-
er flange 37a is mounted under compression between
the smaller flange 37b and the bypass valve 35. There-
fore, the bypass valve 35 is clamped axially resiliently
on the drive member 37 by the larger flange 37a and the
retaining spring 54, and axially opposite surfaces of the
valve 35 are communicated with each other through the
first and second square bores 51 and 52 and through a
sliding clearance between the valve 53 and the valve
bore 34. The joint member 53 is clamped axially by a
step 35a facing to the first square bore 51 in the bypass
valve 35 and by the larger flange 37a of the drive mem-
ber 37.

[0032] As canbe seenfrom Figs.9, 13 and 14, the by-
pass valve 35 and the step motor 39 arranged in parallel
to and coaxially with the intake passage 17a are dis-
posed above the valve shaft 22 disposed horizontally
on the throttle valve 21. Moreover, the bypass valve 35
is disposed to face to an upstream side of the intake
passage 17a, and the step motor 17ais disposed to face
to a downstream side of the intake passage 17a. As a
result, the bypass downstream groove 320 is defined
longer than the bypass upstream groove 32i.

[0033] The disposition of the valve bore 34 and thus
the bypass valve 35 in parallel to the intake passage
17a leads to the compactness of the intake control sys-
tem. In addition, the step motor 39 and the bypass valve
35 can be disposed with a good balance above the throt-
tle valve shaft 22. This also contributes to the compact-
ness of the intake control system.

[0034] Referring to Figs.12 and 13, the actuator
housing 42 has a diameter larger than that of the valve
bore 34 coaxially arranged in front of the actuator hous-
ing 42 to form an annular step 55 at the border with the
valve bore 34. A seal member 57 is clamped between
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the annular step 55 and a front end face of the step mo-
tor 39 mounted in the actuator housing 42. Namely, the
seal member 57 is retained in a fixed position between
the front end face and the annular step 55 simultane-
ously with the mounting of the step motor 39 in the ac-
tuator housing 42, leading to a good assemblability.
[0035] The seal member 57 comprises an annular re-
inforcing plate 58 made of a synthetic resin, and an elas-
tic sheath 59 made of a rubber and mold-coupled to the
reinforcing plate 58 to wrap the latter. A pair of front and
rear side lips 60, 60 are formed on an outer periphery
of the elastic sheath 59, and an inner peripheral lip 61
is formed on an inner peripheral surface of the elastic
sheath 59. The side lips 60, 60 are in close contact with
the annular step 55 and the front end face of the step
motor 39, respectively, and the inner peripheral lip 61 is
in close contact with an outer peripheral surface of a root
of the output shaft 39a. The side lips 60, 60 and the inner
peripheral lip 61 are retained appropriately in sealed at-
titudes by the reinforcing plate 58 and hence, always
can exhibit a good sealing function.

[0036] A plurality of anchoring bores 62 are defined
in the reinforcing plate 58, and the elastic sheath 59 is
filled in the anchoring bores 62, whereby the force of
coupling of the reinforcing plate 58 and the elastic
sheath 59 to each other is increased. In addition, a re-
duction in weight of the seal member 57 is provided by
the formation of the reinforcing plate 58 from the syn-
thetic resin.

[0037] ReferringtoFigs.5, 10 and 11, a throttle sensor
64 for detecting an opening degree of the throttle valve
21is mounted in the control block 28. The throttle sensor
64 includes a case 66 fitted into a mounting recess 65
defined in the outer surface of the control block 28, a
rotor 67 connected to an end of the valve shaft 22 of the
throttle valve 21 in the case 66, and a stator 68 secured
to the case 66 to detect an angle of rotation of the rotor
67 as the opening degree of the throttle valve 21.
[0038] As shown in Figs. 5, 9 and 14, a first sensor-
mounting bore 71 is provided in the throttle body 17 and
the control block 28 on one side of the mounting recess
65 in the throttle sensor 64, and opens into an upstream
portion of the intake passage 17a, while extending per-
pendicularly to the connecting flange 27, and an intake
temperature sensor 73 for detecting a temperature in
the upstream portion of the intake passage 17a is
mounted at a side of the control block 28 in the first sen-
sor-mounting bore 71. A boost negative pressure de-
tecting bore 74 is defined in the throttle body 17 to open
into a downstream section of the intake passage 17a,
and a second sensor-mounting bore 72 is defined in the
control block 28 and located immediately above the first
sensor-mounting bore 71. A communication passage 75
is defined in the joint surface of the connecting flange
27 as a bent groove extending around below the throttle
sensor 64 to permit the communication between the
boost negative pressure detecting bore 74 and the sec-
ond sensor-mounting bore 72. A boost negative pres-
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sure sensor 76 for detecting an intake negative pressure
in the downstream section of the intake passage 17a, i.
e., a boost negative pressure in the engine 5, through
the boost negative pressure detecting bore 74 is mount-
ed in the second sensor-mounting bore 72. In this man-
ner, the intake temperature sensor 73 and the boost
negative pressure sensor 76 are disposed in proximity
to each other.

[0039] The bypass inlet 31i which is an upstream end
of the bypass 30 is disposed at a location upstream of
the first sensor-mounting bore 71 in the intake passage
17a and in proximity to the first sensor-mounting bore
71. The communication passage 75 is disposed to ex-
tend around below the throttle sensor 64, while the by-
pass downstream groove 320 is disposed to extend
around above the throttle sensor 64.

[0040] Referringto Figs.4 to 8 and 14, a vertically flat-
tened coupler 80 is mounted at an upper portion of the
control block 28. The coupler 80 comprises a coupler
body 81 integrally formed on the control block 28, and
a large number of connectors 82 embedded in the cou-
pler body 81. The coupler body 81 extends beyond the
connecting flange 27 to immediately above the throttle
body 17 with a coupler opening 80a turned in a direction
opposite from the control block 28. An external coupler
83 having a wire harness 86 connected thereto and
leading to a power source or the like is coupled in the
coupler opening 80a.

[0041] The control block 28 having such coupler 80 is
of a box type with an outer end face opposite from the
connecting flange 27 being opened, and a base board
84a of an electronic control unit 84 is placed on such
outer end face. In this case, connected directly to the
base board 84a by soldering are the intake temperature
sensor 73, the boost negative pressure sensor 76 and
a connecting terminal 64a of the throttle sensor 64 as
well as inner ends of the connectors 82 of the coupler
80 (see Figs .10 to 12). Reference character 85 desig-
nates each of various semiconductor elements mounted
on the base board 84a.

[0042] Thus, even if a foreign matter such as fuel
drops enters into the boost negative detecting bore 74
through the intake passage 17a in the throttle body 17
of the horizontal type due to an intake air blow-back phe-
nomenon in the engine 5, the foreign matter cannot rise
up to the boost negative pressure sensor 76, because
a large throw is provided between the boost negative
detecting bore 74 and the boost negative pressure sen-
sor 76 located above the bore 74 by the communication
passage 75 and moreover, the communication passage
75 is the bent passage having a large flow path resist-
ance. Therefore, it is possible to protect the boost neg-
ative pressure sensor 76 from the foreign matter to en-
sure the function and durability of the boost negative
pressure sensor 76.

[0043] In addition, since the intake temperature sen-
sor 73 and the boost negative pressure sensor 76 are
disposed concentratedly on one side of the throttle sen-
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sor 64, they can be connected concentratedly to the
electronic control unit 84, leading to the compactness of
the unit 84.

[0044] Further, the groove as the communication pas-
sage 75 as well as the bypass upstream and down-
stream grooves 32i and 320 as main portions of the by-
pass 30 are defined in the joint surface of the connecting
flange 27 of the throttle body 17 and hence, they can be
formed simultaneously with the formation of the throttle
body 17. Thus, a special processing for forming them is
not required, thereby providing an enhancement in pro-
ductivity.

[0045] Furthermore, since the bypass inlet 31i is dis-
posed in proximity to the first sensor-mounting bore 71
located below the second sensor-mounting bore 72 at
the location upstream of the first sensor-mounting bore
71 in the intake passage 17a, the first and second sen-
sor-mounting bores 71 and 72 and the bypass inlet 31i
can be disposed concentratedly without interference
with one another, which can contribute to the compact-
ness of the control block 28.

[0046] Yet further, since the bypass downstream
groove 320 and the communication bore 75 are dis-
posed to surround the throttle sensor 64 from above and
below, they can be disposed compactly around the throt-
tle sensor 64 without interference with each other, which
can contribute to the further compactness of the control
block 28.

[0047] Referring again to Fig. 4, positioning projec-
tions 87 are formed at a pair of corners on one of diag-
onal lines on an outer end face of the control block 28
having the coupler 80, and threaded bores 88 are de-
fined in corners on the other diagonal line. On the other
hand, positioning bores 89 corresponding to the posi-
tioning projections 87 and machine screw bores 90 cor-
responding to the threaded bores 88 are provided in the
base board 84a, so that the base board 84a is secured
in a predetermined position on the control block 28 by
fitting the positioning bores 89 into the positioning pro-
jections 87 and threadedly inserting machine screws 91
which are inserted through the machine screw bores 90
into the threaded bores 88.

[0048] In the control block 28, a substantially rectan-
gular parallelepiped connector piece 92 made of a syn-
thetic resin is positioned and fixed between the step mo-
tor 39 and the base board 84a, as shown in Figs. 12 and
17. A plurality of lead frames 93 are embedded in the
connector piece 92. A connecting terminal 93a formed
at one end of each of the lead frames 93 is connected
directly to the base board 84a by soldering, and a con-
nector bore 94 is defined in the other end of each of the
lead frames 93.

[0049] On the other hand, a plurality of connector pins
96 protrude from a front end face of a terminal draw-out
portion 95 projectingly provided on the outer surface of
the step motor 39 (from a front end face in a direction of
insertion of the step motor 39 into the actuator housing
42). The connector pins 96 are fitted into the connector
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bores 94 simultaneously with the insertion of the step
motor 39 into the actuator housing 42.

[0050] The electronic control unit 84 controls the op-
erations of not only the step motor 39 and the fuel injec-
tion valve 20 but also an ignition device (not shown) and
the like, based on signal output from an engine rotational
speed sensor, an engine temperature sensor (both not
shown)and the like, in addition to the throttle sensor 64,
the boost negative pressure sensor 76 and the intake
temperature sensor 73, and the delivery of the signals
and an electric power is carried out through the coupler
80 and the external coupler 83 coupled to the coupler
80.

[0051] As shown in Figs.4 and 9, a seal groove 97 is
defined in the joint surface of the connecting flange 27
to surround peripheries of the bypass upstream groove
32i, the bypass downstream groove 320, the first sen-
sor-mounting bore 71, the boost negative pressure de-
tecting bore 74 and the communication passage 75. A
seal member 98 is mounted in the seal groove 97 to
come into close contact with the control block 28, where-
by the bypass upstream groove 32i, the bypass down-
stream groove 320 and the like are maintained air-tight-
ly.

[0052] AsshowninFigs.4,11and 12,acap 101 made
of an aluminum alloy plate for accommodating the elec-
tronic control unit 84 is socket-coupled to stepped fitting
faces 100 formed on an outer periphery of the outer end
of the control block 28 having the coupler 80. In this
case, a locking projection 105 and a locking bore 106
(see Figs.4 and 11) formed on the fitting faces are resil-
iently engaged in each other. The cap 101 is formed by
subjecting the aluminum alloy plate to a pressing treat-
ment and is provided with a good appearance free from
wrinkles. Therefore, the cap 101 provides a good ap-
pearance to the control block 28 and is effective when
the control block 28 is exposed to the outside, as in the
two-wheeled motor vehicle 1.

[0053] A potting port 102 (see Figs. 8 and 14) is pro-
vided in the control block 28 adjacent to an open end
face of the cap 101 to communicate with the inside of
the cap 101 and to open into a side of the control block
28 opposite from the cap 101. A synthetic resin 103 is
potted from the potting port 102 into a cap 101 turned
downwards to a socket-coupled portion of the cap 101,
whereby the electronic control unit 84 is wrapped, and
the socket-coupled portion of the cap 101 is sealed.
[0054] The potted resin 103 protects the electronic
control unit 84 from rainwater and a dust and from the
vibration. Particularly, the water-proofing and the dust-
proofing can be achieved effectively by sealing the sock-
et-coupled portion of the cap 101 to the control block 28.
Further, the force of coupling of the cap 101 and the con-
trol block 28 to each other can be increased by an ad-
hesive force of the potted resin 103.

[0055] Moreover, the electronic control unit 84 is ac-
commodated inthe cap 101; the cap 101 is turned down-
wards, and the synthetic resin 103 is potted from the
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potting port 102 turned to an upper position as a result
of the downward turning of the cap 101. Therefore, the
protection of the electronic control unit 84 and the cou-
pling of the cap 101 can be achieved efficiently with a
required minimum amount of the potted resin 103 and
hence, it is possible to prevent the entrance of the syn-
thetic resin 103 into the bypass valve 35 and the step
motor 39 above the cap 101.

[0056] In the potting, the amount of synthetic resin
potted can be regulated easily, while visually observing
the state of potting of the synthetic resin into the cap 101
through the potting port 102. In addition, the potted resin
103 also wraps connections of connecting terminals
64a, 73a, 76a of the sensors 64, 73, 76 and connecting
terminal 93a of the connector piece 92 to the base board
84a and hence, the vibration resistances of the connect-
ing terminals 64a, 73a, 76a and 93a can be enhanced.
[0057] Referring again to Figs.3 and 7, the control
block 27 including the various sensors 64, 73 and 76
and the electronic control unit 84 is disposed on one of
the left and right of the throttle body 17, while the coupler
80 is disposed above the throttle body 17, i.e., between
the throttle body 17 and the bottom wall of the luggage
box 3. With such dispositions of the various sensors 64,
73 and 76 and the electronic control unit 84 and the cou-
pler 80 in a dispersed manner, they can be disposed
easily even in a narrow space around the throttle body
17 in the two-wheeled motor vehicle 1. Particularly, the
coupler 80 can be vertically flattened and hence, even
if it is disposed above the throttle body 17, the bottom
of the luggage box 3 above the coupler 80 may be little
moved upwards, and the volume of the luggage box 3
can be increased.

[0058] Moreover, the coupler port 80a of the coupler
80 for coupling of the external coupler 83 is turned to
the side opposite from the electronic control unit 84 and
hence, the connection of the external coupler 83 to the
coupler 80 can be conducted easily without being ob-
structed by the electronic control unit 84 and the engine
5, leading to a good assemblability and a good mainte-
nance.

[0059] The throttle drum 23 is secured to one end of
the valve shaft 22 extending in the lateral direction,
which is opposite from the electronic control unit 84, and
the throttle cable 24 connected to the throttle drum 23
is disposed to pass through below the coupler port 80a
in the coupler 80 (see Fig. 8). This makes it possible to
avoid the interference of the throttle cable 24 and the
wire harness 86 of the external coupler 83 coupled to
the coupler 80 with each other, leading to enhance-
ments in assemblability and maintenance.

[0060] Further, as shown in Figs. 2, 3, 7 and 8, the
throttle cable 24 connected to the throttle drum 23 once
extends rearwards through a lower portion of the throttle
drum 23; is bent in a U-shape within a crank section of
the engine hanger 14; then extends forwards along the
down-tube 11b on one side of the body frame 11; and is
connected to the throttle operating member (not shown)
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mounted on a steering handlebar 36 (Fig.1).

[0061] Thus, whenthe power unit4 is moved upwards
or downwards in response to expansion or contraction
of the reaction unit 26 during steering of the two-
wheeled motor vehicle 1, the throttle body 17 is also
swung along with the power unit 4. However, mainly the
U-shaped bent portion of the throttle cable 24 is flexed
without effort in response to such swinging, whereby an
excessive stress can be prevented from being generat-
ed in the throttle cable 24 and hence, the durability of
the throttle cable can be ensured. Moreover, notwith-
standing that the throttle drum 23 and the coupler port
80a in the coupler 80 are disposed on the same side as
the throttle body 17, a relatively large working space
which is not obstructed by the throttle cable 24 can be
ensured around the coupler port 80a in the coupler 80
by arranging the single throttle cable 24 in the above-
described manner, thereby facilitating the connection of
the external coupler 83 to the coupler port 80a.

[0062] The operation of the intake control system will
be described below.

[0063] When the throttle valve 21 is in a fully opened
state, the electronic control unit 84 determines opera-
tional conditions for the engine such as those during
starting of the engine, during a first idling of the engine,
during a usual idling of the engine, and during applica-
tion of an engine brake, based on signals output from
the throttle sensor 64, the intake temperature sensor 73,
the boost negative pressure sensor 76 and the like, and
operates the step motor 39 to rotate or reverse the out-
put shaft 39a in order to provide an opening degree of
the bypass valve 35 corresponding to the operational
conditions determined.

[0064] When the output shaft 39a is rotated or re-
versed, the drive member 37 is advanced or retracted
axially, whereby the bypass valve 35 is slid forwards or
backwards along the valve bore 34 through the joint
member 53 to increase or decrease the area of the me-
tering groove 48 opened into the valve bore outlet 330,
i.e., the opening degree of the bypass 30, thereby con-
trolling the flow rate of intake air in the bypass 30. Par-
ticularly, the flow rate of the intake air can be controlled
finely in a range of from zero to a predetermined maxi-
mum value by the tapered portion 48b of the metering
groove 48 being advanced and retracted relative to the
valve bore outlet 330. As a result, the starting, the first
idling and the usual idling of the engine can be conduct-
ed automatically and appropriately.

[0065] Inthis case, even if the Oldham's joint 50 caus-
es a misalignment between axes of the bypass valve 35
and the output shaft 39a of the step motor 39 due to a
manufacture error, such misalignment is absorbed into
the movement of the joint member 53 in the first trans-
verse direction X and the movement of the drive mem-
ber 37 in the second transverse direction Y. Therefore,
the smooth sliding movement of the bypass valve 35 can
be guaranteed irrespective of such misalignment and at
the same time, the vibration of the bypass valve 35 can
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be suppressed by the retaining spring 54.

[0066] In the fully closed state of the bypass valve 35,
an intake negative pressure in the engine 5 is applied
to a side of the bypass valve 35 facing to the valve bore
outlet 330. At that time, however, the Oldham's joint 50
permits the parallel movement of the bypass valve 35
in a direction of application of such intake negative pres-
sure and hence, the bypass valve 35 can be brought
reliably into close contact with the periphery of the valve
bore outlet 330 to prevent or minimize the leakage of
the intake air in the bypass from the valve bore outlet
330. Therefore, a specially high dimensional accuracy
is not required in the valve bore 34 and the bypass valve
35, which can contribute to an enhancement in produc-
tivity.

[0067] Further, the axially opposite ends of the bypass
valve 35 communicate with each other through the first
and second square bores 51 and 52 in the Oldham's
joint 50 and the sliding clearance between the valve 35
and the valve bore 34 and hence, even if any pressure
is transmitted to the valve bore 34, a difference in pres-
sure is not generated between the axially opposite ends
of the bypass valve 35 and therefore, the bypass valve
35 can be operated lightly even by a relatively small out-
put from the step motor 39. This means that a reduction
in output from the step motor 39 and further, a reduction
in size of the step motor 39 can be realized, while en-
hancing the responsiveness of the bypass valve 35.
[0068] Yetfurther, the bypass valve 35is biased in the
direction from the valve bore inlet 33i to the valve bore
outlet 330 by the retaining spring 54, and the biasing
force is supported by the larger flange 37a of the drive
member 37 in which the output shaft 39a of the step mo-
tor 39 is threadedly fitted directly. Therefore, particularly,
when the output shaft 39a is rotated in a direction to
close the bypass valve 35, the drive member 37 pushes
the bypass valve 35 in the closing direction directly by
the larger flange 37a thereof and hence, the closing
speed of the bypass valve 35 can be increased irrespec-
tive of the presence of the retaining spring 54.

[0069] On the other hand, if the throttle valve 21 is
opened, an amount of intake air depending on an in-
crease in opening degree of the throttle valve 21 is sup-
plied to the engine 5 through the intake passage 17a
and thus, the output from the engine 5 can be controlled.
[0070] Itshould be noted here that in such intake con-
trol system, the control block 28 having the coupler 80
and separate from the connecting flange 27 is coupled
to the connecting flange 27 of the throttle body 17, and
the bypass valve 35, the step motor 39, the intake tem-
perature sensor 73, the boost negative pressure sensor
76, the throttle sensor 64 and the electronic control unit
84 are mounted to the control block 28. Therefore, the
processing or working of the throttle body 17 and the
fabrication of a control assembly including the control
block 28 can be carried out in parallel to each other. Par-
ticularly, the functions of the step motor 39, the bypass
valve 35, the various sensors 64, 73 and 76, the elec-
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tronic control unit 84 and the like can be inspected by
properly connecting a power source or the like to the
coupler 80 before coupling of the control block 28 to the
throttle body 17. Therefore, only the components pass-
ing the inspection are mounted to the throttle body 17
and hence, there is no waste in the assembling opera-
tion, thereby enabling an enhancement in productivity.
[0071] Moreover, the electronic control unit 84 is
placed on the outer end face of the control block 28, and
the step motor 39, the various sensors 64, 73 and 76
and the coupler 80 are electrically connected to one an-
other through the electronic control unit 84. Therefore,
the connection of the step motor 39, the various sensors
64, 73 and 76 and the coupler 80 by wires can be sim-
plified, leading to a further enhancement in assembla-
bility.

[0072] Further, the step motor 39 is provided with the
connector pins 96 protruding in the direction of insertion
of the step motor 39 into the actuator housing 42, and
the connector bores 94 for fitting of the connector pins
96 are provided in the lead frames 93 leading to the cou-
pler 80 on the control block 28. Therefore, the step motor
39 and the coupler 80 are electrically connected to each
other simultaneously with the mounting of the step mo-
tor 39 to the control block 28 and thus, a special electri-
cally connecting operation is not required, thereby ena-
bling a further enhancement in assemblability.

[0073] Additionally, the lead frames 93 having the
connector bores 94 are embedded in the connector
piece 92 which is a smaller part positioned and fixed to
the control block 28 between the step motor 39 and the
electronic control unit 84. Therefore, the embedding is
extremely easy and accurate, as compared with a case
where they are embedded in the control block 28 which
is a larger part. In addition, the connector bores 94 in
the lead frames 93 can be disposed accurately in the
fixed position by setting the connector piece 92 in the
control block 28, and the proper fitting of the connector
bores 94 and the connector pins 96 of the step motor
39 is guaranteed.

[0074] Further, the actuator housing 42 for mounting
of the step motor 39 therein is mounted to open into the
outer peripheral surface of the control block 28, which
is different from the outer end face of the control block
28 on which the electronic control unit 84 is placed.
Therefore, it is possible to form the control block 28 com-
pactly, and to mount and remove the step motor 39 ir-
respective of the placement of the electronic control unit
84, thereby conducting the maintenance of the step mo-
tor 39 and the bypass valve 35 easily.

[0075] When the operation of the engine 5 is at stop-
page, moisture in the air within the valve bore 34 may
be condensed on an inner wall of the valve bore 34 in
some cases, but water drops resulting from the conden-
sation are inhibited by the seal member 57 disposed be-
tween the valve bore 34 and the actuator housing 42
from entering into the step motor 39 and hence, the step
motor 39 can be protected, leading to an enhancement
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in durability thereof.

[0076] Especially, the seal member 57 is clamped be-
tween the step motor 39 and the annular step 55 formed
between the valve bore 34 and the actuator housing 42,
and has the inner peripheral lip 61 provided in its inner
peripheral surface to come into close contact with the
outer peripheral surface of the root of the output shaft
39a of the step motor 39. Therefore, the frictional resist-
ance of the inner peripheral lip 61 on the rotational face
of the output shaft 39a is extremely small, and an influ-
ence to the responsiveness of the bypass valve 35 can
be eliminated. Moreover, even in the case of the bypass
valve 35 of such a type in which a tip end of the output
shaft 39a is exposed to the inside of the valve bore 34,
the step motor 39 and the valve bore 34 can be sealed
reliably from each other by the single seal member 57.
Namely, the structure of the bypass valve 35 is not lim-
ited and hence, the seal member 57 is applicable in a
wider range.

[0077] In addition, when the operation of the engine
5 is at stoppage, in usual, the bypass valve 35 brings
the valve bore outlet 330 into a fully closed state and
hence, even if a fuel gas generated in the downstream
section of the intake passage 17a enters into a down-
stream section of the bypass 30, the entrance of the fuel
gas into the valve bore 34 is inhibited by the bypass
valve 35. Therefore, even if the sealing function of the
seal member 57 should be detracted, the step motor 39
can be prevented from being exposed to the fuel gas
and thus, the durability of the step motor 39 can be en-
sured.

[0078] Further, the length of a section of the bypass
30 downstream from the valve bore 34 is set at a suffi-
ciently large value and hence, the fuel gas generated in
the downstream section of the intake passage 17a is
difficult to pass through the sufficiently long downstream
section of the bypass. Therefore, itis possible to prevent
the entrance of the fuel gas into the valve bore 34 to
further contribute to the protection of the step motor 39.
[0079] Additionally, since the valve bore inlet 33i and
the valve bore outlet 330 occupying positions higher in
level than the bypass inlet 31i and the bypass outlet 310
in the bypass 30 open into the lower surface of the valve
bore 34, a foreign matter such as a dust and the like is
hard to enter into the valve bore 34 from the valve inlet
33i and the valve bore outlet 330 and hence, it is possi-
ble to avoid the failure of the operation of bypass valve
35 due to the entering foreign matter.

[0080] The present invention is not limited to the
above-described embodiment, and various modifica-
tions in design may be made without departing from the
subject matter of the invention. For example, the bypass
upstream groove 32i, the bypass downstream groove
320 and the communication passage 75 may be defined
in a surface of the control block 28 coupled to the con-
necting flange 27.
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Claims

1. An intake air-amount control system for an engine,
comprising a throttle body (17) including a throttle
valve (21) disposed in an intake passage (17a)
leading to an intake port (7a) in the engine (5), a
bypass (30) connected to said intake passage (17a)
around said throttle valve (21), a bypass valve (35)
for controlling the opening degree of said bypass
(30), a sensor (64, 73, 76) for detecting the opera-
tional state of the engine (5), and an actuator (39)
for opening and closing the bypass valve (35) in re-
sponse to a signal output from said sensor (64, 73,
76),

characterized in that a coupler (80) which is
coupled to an external coupler (83) is integrally
formed on a control block (28) coupled to the throttle
body (17); said bypass valve (35), said sensor (64,
73, 76) and said actuator (39) are mounted in said
control block (28); an electronic control unit (84) is
placed on an outer end face of said control block
(28) to electrically connect said actuator (39), said
sensor (64, 73, 76) and said coupler (80) to one an-
other; and a synthetic resin (103) is potted into a
cap (101) mounted to said control block (28) to cov-
er said electronic control unit (84), so that said elec-
tronic control unit (84) is wrapped, and a mounted
portion of said cap (101) is sealed.

2. An intake air-amount control system for an engine
according to claim 1, wherein
said cap (101) is socket-fitted over an outer
end of said control block (28), while accommodating
said electronic control block (28) therein, and the
synthetic resin (103) is potted into said cap (101)
turned downwards to near an upper end thereof.

3. An intake air-amount control system for an engine
according to claim 2, wherein
a potting port (102) for the synthetic resin
(103) is provided at a point in said control block (28)
closer to said cap (101).

4. An intake air-amount control system for an engine
according to claim 3, wherein
a terminal (64a, 73a, 76a) of said sensor (64,
73, 76) is connected directly to a base board (84a)
of said electronic control unit (84) wrapped by the
synthetic resin (103).

5. An intake air-amount control system for an engine
according to any of claims 1 to 4, wherein
said cap (101) is made of an aluminum alloy
plate.

6. An intake air-amount control system for an engine
according to any of claims 1 to 4, wherein
said sensor is at least one of a throttle sensor
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(64) for detecting an opening degree of said throttle
valve (21), a boost negative pressure sensor (76)
for detecting a boost negative pressure in the en-
gine (5), and an intake temperature sensor (73) for
detecting a temperature within said intake passage
(17a).
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