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(54) AIR INTAKE CONTROL DEVICE FOR ENGINE

(57) In an air intake control device for an engine, a
throttle body (1) includes a drum portion (1a) and a flange
portion (1b) protruding from an outer periphery of one
end portion of the drum portion (1a) and having an end
surface in an substantially square form; first and second
fastening bosses (2, 2’) are integrally formed respectively
at corner portions of the flange portion (1b), the corner
portions being positioned respectively at diagonal posi-
tions of the flange portion (1b); first and second bearing
bosses (9, 9’) supporting a valve stem (8a) of a throttle
valve (8) are formed over the flange portion (1b) and the

drum portion (1a); one of a full-closing-stopper boss (20)
and a stay boss (15), which are positioned so as to in-
terpose the first bearing boss (9), is continuously provid-
ed to the first fastening boss (2) in the flange portion (1b),
while the other is formed in the flange portion (1b); a
stopper bolt (21) for restricting a full-closing position of
the throttle valve (8) is screwed to the full-closing-stopper
boss (20); and a screw (16) fixing a guide tube stay (13)
supporting a guide tube (12) of an operation wire (11) is
screwed to the stay boss (15). With this configuration,
reduction in size of the throttle body is possible.



EP 2 400 131 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to an improve-
ment of an air intake control device for an engine in which
a pair of first and second bearing bosses are integrally
formed respectively on opposite side walls of a throttle
body having an air intake path therein, the first and sec-
ond bearing bosses supporting a valve stem of a throttle
valve for opening and closing the air intake path, a throttle
drum is fixed to one end portion of the valve stem to be
adjacent to the first bearing boss, an operation wire is
connected to the throttle drum while a return spring bi-
asing the throttle drum in a closing direction of the throttle
valve is disposed around the first bearing boss, and a
casing of a throttle sensor connected to the valve stem
for detecting an opening degree of the throttle valve is
fitted to the second bearing boss.

BACKGROUND ART

[0002] Such an air intake control device for an engine
has already been known as disclosed in Patent Docu-
ment 1.

Patent Document 1: Japanese Patent Application
Laid-open No. 11-241667

DISCLOSURE OF INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0003] In the conventional air intake control device for
an engine, a throttle body includes a drum portion having
an air intake path and a flange portion protruding from
the outer periphery of one end portion of the drum portion,
and a pair of bearing bosses supporting a valve stem of
a throttle valve are integrally provided to the outer pe-
riphery of the drum portion in a protruding manner. With
this configuration, the pair of bearing bosses and the
flange portion are positioned away from each other, and,
due to this positioning, associated components including
a throttle drum fixed to the valve stem of the throttle valve
and stopper means for restricting full closing and full
opening of the throttle valve are scattered. Consequently,
the throttle body including these components inevitably
ends up with being large in size.
[0004] The present invention has been made in view
of the above-described circumstances, and an object
thereof is to provide an air intake control device for an
engine that can achieve reduction in size of a throttle
body.

MEANS FOR SOLVING THE PROBLEMS

[0005] In order to attain the above object, according to
a first aspect of the present invention, there is provided

an air intake control device for an engine in which a pair
of first and second bearing bosses are integrally formed
respectively on opposite side walls of a throttle body hav-
ing an air intake path therein, the first and second bearing
bosses supporting a valve stem of a throttle valve for
opening and closing the air intake path, a throttle drum
is fixed to one end portion of the valve stem to be adjacent
to the first bearing boss, an operation wire is connected
to the throttle drum while a return spring biasing the throt-
tle drum in a closing direction of the throttle valve is dis-
posed around the first bearing boss, and a casing of a
throttle sensor connected to the valve stem for detecting
an opening degree of the throttle valve is fitted to the
second bearing boss, characterized in that the throttle
body includes a drum portion having the air intake path
therein and a flange portion protruding from an outer pe-
riphery of one end portion of the drum portion and having
an end surface in a substantially square form, and at least
a pair of first and second fastening bosses fastened to
an air intake pipe of the engine with fastening bolts are
integrally formed respectively at corner portions of the
flange portion, the corner portions being respectively at
diagonal positions of the flange portion, the first and sec-
ond bearing bosses are formed over the flange portion
and the drum portion, in the flange portion, one of a full-
closing-stopper boss and a stay boss which are posi-
tioned so as to interpose the first bearing boss and the
return spring therebetween is continuously provided to
the first fastening boss, while the other thereof is formed
in the flange portion, a stopper bolt for restricting a full-
closing position of the throttle valve by receiving a stopper
arm integrally formed on the throttle drum is screwed to
the full-closing-stopper boss, a screw fixing a guide tube
stay supporting a guide tube of the operation wire is
screwed to the stay boss, and holes of the full-closing-
stopper boss and the stay boss are arranged in parallel
with the air intake path.
[0006] Furthermore, according to a second aspect of
the present invention, in addition to the first aspect, a
positioning pin is formed on the stay boss in parallel with
the screw, and is fitted to a positioning hole formed in the
guide tube stay, and a full-opening position of the throttle
valve is restricted by stopping the stopper arm with the
alignment pin.
[0007] Moreover, according to a third aspect of the
present invention, in addition to the first aspect, the first
fastening boss is disposed to partially overlap with the
drum portion in a plan view, and the stay boss is contin-
uously provided on an outer side of the first fastening
boss.
[0008] Furthermore, according to a fourth aspect of the
present invention, in addition to the third aspect, a sensor-
supporting boss positioned so as to interpose the second
bearing boss between the second fastening boss and
the sensor-supporting boss is formed in the flange por-
tion, a bolt fixing the casing of the throttle sensor is
screwed to the sensor-supporting boss, and the bolt is
arranged in parallel with the second bearing boss.
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[0009] Moreover, according to a fifth aspect of the
present invention, in addition to the fourth aspect, a by-
pass is formed in the throttle body, the bypass commu-
nicating with the air intake path while bypassing the throt-
tle valve, and an idle adjustment valve for opening and
closing the bypass is disposed in parallel with the second
bearing boss and adjacent to the sensor-supporting
boss.
[0010] Furthermore, according to a sixth aspect of the
present invention, in addition to the fourth aspect, a cut-
out portion serving as a downstream end portion of the
bypass is formed in an end surface of the flange portion,
a sealing groove surrounding the air intake path and the
cut-out portion is formed in one of facing surfaces re-
spectively of the flange portion and the air intake pipe
fastened to each other, an O-ring is attached to the seal-
ing groove so as to be in close contact with the other of
the facing surfaces, seating surfaces protruding from a
surface in which the sealing groove of the flange portion
is formed and being in contact with an end surface of the
air intake pipe are formed respectively to the first and
second fastening bosses, and the cut-out portion is dis-
posed on one side of a straight line joining the centers
of the respective first and second fastening bosses while
a contact seating protruding from the surface in which
the sealing groove is formed and being in contact with
the end surface of the air intake pipe is formed on the
other side of the straight line in the flange portion.
[0011] Moreover, according to a seventh aspect of the
present invention, in addition to the sixth aspect, the throt-
tle body is formed by die casting, and the seating surfaces
and the contact seating are finished to be flush with each
other.

EFFECTS OF THE INVENTION

[0012] According to the first aspect of the present in-
vention, the stay boss, the first bearing boss, the return
spring and the full-closing-stopper boss are aligned on
one side of the flange portion. This allows reduction in
size of the throttle body, especially reduction in size of
the throttle body in an axial direction. Moreover, the holes
in the first and second fastening bosses, the stay boss
and the full-closing-stopper boss are arranged in parallel
with the air intake path. This allows the holes to be formed
all at once by molding, drilling and the like.
[0013] According to the second aspect of the present
invention, the positioning pin which is in parallel with the
screw is formed to the stay boss, and is fitted to the po-
sitioning hole formed in the guide tube stay, to prevent
the guide tube stay from rotating around the screw. With
this configuration, the guide tube stay can be fixed to the
stay boss with the single screw. Further, the positioning
pin can also function as a stopper pin for restricting the
full-opening position of the throttle valve. Accordingly, a
dedicated stopper pin is not required, and hence the con-
figuration can be simplified.
[0014] According to the third aspect of the present in-

vention, the stay boss is integrally and continuously pro-
vided to the outer side of the first fastening boss disposed
to partially overlap with the drum portion in a plan view.
With this configuration, the protruding length of the stay
boss from one side of the flange portion can be reduced
as much as possible, and consequently the protruding
length of the full-closing-stopper boss, vertically aligned
with the stay boss, from the flange portion can also be
reduced. Thus, this configuration can contribute to re-
duction in size of the throttle body further.
[0015] According to the fourth aspect of the present
invention, the second fastening boss, the second bearing
boss and the sensor-supporting boss can be aligned on
the other side of the flange portion. In combination with
the configuration that the stay boss, the first bearing boss,
the return spring and the full-closing-stopper boss are
aligned on the one side of the flange portion, significant
reduction in size of the entire throttle body can be
achieved. In addition, since the sensor-supporting boss
is arranged in parallel with the second bearing boss,
molding and drilling can be performed on the second
bearing boss and the sensor-supporting boss all at once.
Hence, excellent processibility is provided.
[0016] According to the fifth aspect of the present in-
vention, the idle adjustment valve is disposed in parallel
with the second bearing boss while being adjacent to the
sensor-supporting boss. This allows molding and drilling
to be performed for an accommodation hole for the idle
adjustment valve, the sensor-supporting boss and the
second bearing boss all at once. Hence, excellent
processibility is provided.
[0017] According to the sixth aspect of the present in-
vention, at the time when the first and second fastening
bosses of the flange portion are fastened to the air intake
pipe, the three portions, i.e. the seating surfaces of the
first and second fastening bosses and the contact seating
that protrudes from the surface in which the sealing is
formed, come in contact with the end surface of the air
intake pipe. With this configuration, the compressive de-
formation amount of the O-ring in the sealing groove can
be regulated accurately, and the sealing function can be
maintained for a long time. Moreover, in finishing the sur-
faces of the flange portion to be in contact with the air
intake pipe, to be flush with each other, the processing
only needs to be performed for the three portions, i.e. the
seating surfaces of the first and second fastening bosses
and the contact seating. This can improve the processing
efficiency and extend the life of processing tools. Further,
the cut-out portion at the downstream end of the bypass
and the contact seating are arranged on the opposite
sides of the straight line joining the centers of the first
and second fastening bosses. This can distribute the por-
tions having complex shapes and improve the run char-
acteristics in molding the throttle body. Furthermore, the
cut-out portion at the downstream end of the bypass can
be formed by using an enlarged end surface of the flange
portion.
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BRIEF DESCRIPTION OF DRAWINGS

[0018]

[FIG. 1] FIG. 1 is a longitudinal side view of an air
intake control device of a two-wheeled motor vehicle
engine according to an embodiment of the present
invention (a cross-sectional view taken along a line
1-1 in FIG. 3). (First Embodiment)
[FIG. 2] FIG. 2 is a view taken in the direction of an
arrow 2-2 in FIG. 1. (First Embodiment)
[FIG. 3] FIG. 3 is a cross-sectional view taken along
a line 3-3 in FIG. 1. (First Embodiment)
[FIG. 4] FIG. 4 is a cross-sectional view taken along
a line 4-4 in FIG. 2. (First Embodiment)
[FIG. 5] FIG. 5 is a cross-sectional view taken along
a line 5-5 in 6 FIG. 2. (First Embodiment)
[FIG 6] FIG 6 is a cross-sectional view taken along
a line 6-6 in FIG. 2. (First Embodiment)
[FIG. 7] FIG. 7 is an enlarged cross-sectional view
taken along a line 7-7 in FIG. 2 (in a state of adjusting
an idle intake air amount to be the minimum). (First
Embodiment)
[FIG. 8] FIG. 8 is a view for explaining an operation
corresponding to FIG. 7 (in a state of adjusting the
idle intake air amount to be the maximum). (First
Embodiment)
[FIG 9] FIG. 9 is a cross-sectional view taken along
a line 9-9 in FIG 3. (First Embodiment)
[FIG. 10] FIG. 10 is a graph showing a relation be-
tween a rotation angle of an idle adjustment valve
and an idle intake air amount. (First Embodiment)

EXPLANATION OF REFERENCE NUMERALS AND 
SYMBOLS

[0019]

1 throttle body
1a drum portion
1b flange portion
2 first fastening boss
2’ second fastening boss
3 fastening bolt
7 air intake path
8 throttle valve
8a valve stem
9 first bearing boss
9’ second bearing boss
10 throttle drum
11 operation wire
12 guide tube
13 guide tube stay
15 stay boss
16 screw
17 positioning hole
18 positioning pin
20 full-closing-stopper boss

21 full-closing-stopper bolt
23 return spring
25 throttle sensor
26 casing
27 sensor-supporting boss
28 bolt
30 bypass
31 idle adjustment valve
35 cut-out portion
53 sealing groove
54 O-ring
55 straight line
56 contact seating

BEST MODE FOR CARRYING OUT THE INVENTION

[0020] An embodiment of the present invention will be
described below based on a preferable example of the
present invention shown in the accompanying drawings.

FIRST EMBODIMENT

[0021] First, in FIG 1 to FIG. 4, a throttle body 1 is
formed by die casting using a light alloy as a material,
and includes a drum portion 1a and a flange portion 1b
projecting from the outer periphery of the drum portion
1a at one end portion of the drum portion 1a. The flange
portion 1b is in a substantially square form when seen
from the front (see FIG. 3). Paired first and second fas-
tening bosses 2 and 2’ are formed respectively at upper
and lower corner portions on one diagonal of the flange
portion 1b, and are connected to a connection flange
portion of an air intake pipe 5 of an engine by paired
fastening bolts 3 and 3. Moreover, an inlet tube 6 con-
nected to an air cleaner is connected to the outer periph-
ery of the drum portion 1a so as to be fitted around the
outer periphery.
[0022] The throttle body 1 includes a cylindrical air in-
take path 7, which communicates the inlet tube 6 and the
air intake pipe 5, the air intake path 7 being formed ec-
centrically with respect to the center of the outer shape
of the drum portion 1a of the throttle body 1 so as to be
positioned lower than the center in a direction orthogonal
to a valve stem 8a. The valve stem 8a of a butterfly-
shaped throttle valve 8 for opening and closing the air
intake path 7 is rotatably supported by paired first and
second bearing bosses 9 and 9’ formed in the throttle
body 1. Each of the first and second bearing bosses 9
and 9’ is formed so that one semicircle portion of the boss
would be integrated with the drum portion 1a while the
other semicircle portion of the boss would be integrated
with the flange portion 1b. As to the first and second bear-
ing bosses 9 and 9’, it is preferable that one side-surface
of each of the bosses 9 and 9’ be arranged to be sub-
stantially flush with a corresponding end surface of the
flange portion 1b, as shown in the drawings.
[0023] Thus, the first and second bearing bosses 9 and
9’ are formed so as to extend over the drum portion 1a
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and the flange portion 1b. This allows the throttle valve
8 to be arranged near a downstream end of the air intake
path 7, which makes it possible to downsize the throttle
body 1, especially to downsize significantly the throttle
body 1 in an axial direction of the throttle body 1.
[0024] As shown in FIG. 2 to FIG. 4, a throttle drum 10
is fixed to one end portion of the above-described valve
stem 8a, and an operation wire 11 (see FIG. 4) for oper-
ating the throttle valve 8 to open and close is connected
to the throttle drum 10.
[0025] The first fastening boss 2 provided on the upper
side is disposed so as to partially overlap with the drum
portion 1a when seen in a plan view, and a stay boss 15
is provided so as to be integrally connected to an outer
side of the first fastening boss 2. A guide tube stay 13
for supporting an end portion of a guide tube 12 of the
above-described operation wire 11 is fixed to an end sur-
face of the stay boss 15 with a screw 16, the end surface
being on the side of the drum portion 1a. In addition, a
positioning pin 18 provided so as to protrude from the
end surface, on the side of the drum portion 1a, of the
stay boss 15, is fitted to a positioning hole 17 provided
downwardly adjacent to the screw 16 and pierced in the
guide tube stay 13. With this fitting, the guide tube stay
13 is prevented from rotating around the screw 16. This
enables the single screw 16 to fix the guide tube stay 13
to the stay boss 15. A tip end portion of the positioning
pin 18 penetrates the positioning hole 17 and then pro-
trudes from an outer surface of the guide tube stay 13.
A stopper arm 10a is integrally formed to the throttle drum
10, so as to be in contact with the tip end portion of the
positioning pin 18 to control a fully-opened position of the
throttle valve 8. In other words, the positioning pin 18
serves also as a stopper pin for controlling the fully-
opened position of the throttle valve 8. Accordingly, no
dedicated stopper pin is required, which allows simplifi-
cation of the configuration.
[0026] Moreover, a full-closing-stopper boss 20 is in-
tegrally formed to the flange portion 1b, at a position op-
posite of the first bearing boss 9 to the stay boss 15, and
a full-closing-stopper bolt 21 for controlling a fully-closed
position of the throttle valve 8 by stopping the above-
described stopper arm 10a, is screwed to the full-closing-
stopper boss 20.
[0027] With the above-described configuration, the
first and second fastening bosses 2 and 2’, the holes in
the stay boss 15, the positioning pin 18 and the hole in
the full-closing-stopper boss 20 are arranged to be par-
allel with the air intake path 7. This makes it possible to
perform molding and drilling for the air intake path 7, the
first and second fastening bosses 2 and 2’, the stay boss
15, the positioning pin 18 and the full-closing-stopper
boss 20, all at once, which provides excellent processi-
bility.
[0028] A space 22 is formed around the first bearing
boss 9 so as to space the stay boss 15 and the full-clos-
ing-stopper boss 20 from the first bearing boss 9. With
this space 22, a torsion coil type return spring 23 for bi-

asing the throttle drum 10 in a closing direction of the
throttle valve 8, is disposed on the outer periphery of the
bearing boss 9.
[0029] In this way, the stay boss 15, the first bearing
boss 9, the return spring 23 and the full-closing-stopper
boss 20 can be aligned on one side of the flange portion
1b, which contributes to downsizing of the throttle body
1. In this respect, especially since the stay boss 15 is
integrally provided on the outer side of the first fastening
boss 2 arranged so as to partially overlap with the drum
portion 1a in a plan view, a portion, protruding from the
one side of the flange portion 1b, of the stay boss 15 can
be reduced in length as much as possible. In association
with this, a portion, protruding from the flange portion 1b,
of the full-closing-stopper boss 20 vertically arranged
with the stay boss 15 can also be reduced in length, which
can further contribute to the downsizing of the throttle
body 1.
[0030] As shown in FIG. 1 and FIG. 3, a casing 25 for
a throttle sensor 25 for detecting an opening degree of
the throttle valve 8 is fitted around the outer periphery of
the second bearing boss 9’. Meanwhile, a sensor-sup-
porting boss 27 is integrally formed to the flange portion
1b so as to be aligned with the second fastening boss 2’
while interposing the second bearing boss 9 together with
the second fastening boss 2’, and the casing 25 is fas-
tened to the sensor-supporting boss 27 with a fastening
bolt 28. The above-described sensor-supporting boss 27
is arranged in parallel with the second bearing boss 9.
With this arrangement, molding and drilling can be per-
formed for the second bearing boss 9 and the sensor-
supporting boss 27 all at once, which provides excellent
processibility.
[0031] In this way, the second fastening boss 2’, the
second bearing boss 9’ and the sensor-supporting boss
27 can be aligned on the other side of the flange portion
1b. With this configuration, in combination with the con-
figuration that the stay boss 15, the first bearing boss 9,
the return spring 23 and the full-closing-stopper boss 20
are aligned on the one side of the flange portion 1b, the
entire throttle body 1 can be downsized significantly.
[0032] In FIG. 2, FIG. 3 and FIG. 5 to FIG. 8, a bypass
30 communicating with the air intake path 7 while by-
passing the throttle valve 8 is formed to the throttle body
1. This bypass 30 is provided to pass intake air for idling
(referred to as idle intake air, below) to the engine. An
idle adjustment valve 31 for adjusting the amount of the
idle intake air is screwed to the throttle body 1. The by-
pass 30 and the idle adjustment valve 31 will be described
below in detail.
[0033] The bypass 30 includes: a concave groove 32
formed on an upper surface of the air intake path 7 be-
tween an upstream end of the throttle body 1 and a portion
before reaching the throttle valve 8 (see FIG. 2, FIG. 5
and FIG. 6); a cylindrical valve hole 33 extending from
the concave groove 32 in such a direction to be bent at
a right angle with the concave groove 32 (see FIG. 7); a
measurement hole 34 extending from an intermediate
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portion of the valve hole 33 toward a downstream end of
the throttle body 1; and a cut-out portion 35 formed in an
end surface, connected to the air intake pipe 5, of the
flange portion 1b of the throttle body 1, to cause the meas-
urement hole 34 to communicate with a downstream end
portion of the air intake path 7 (see FIG. 3).
[0034] The concave groove 32 is formed in a thick-wall
portion 36 formed in an upper portion of the drum portion
1a, by forming the air intake path 7 eccentrically with
respect to the center of the outer shape of the drum por-
tion 1a of the throttle body 1 so as to be positioned lower
than the center in the direction orthogonal to the valve
stem 8a as described above. In this way, a sufficient
channel area can be secured for the concave groove 32
without reducing the strength of the throttle body 1, and
the other portion of the bypass 30 leading to the concave
groove 32 can be formed easily without being interrupted
by the valve stem 8a.
[0035] A screw hole 38 and a guide hole 39, becoming
larger in diameter sequentially and gradually, are coax-
ially provided to an outer end side of the valve hole 33,
and the guide hole 39 is opened in an outer surface of
the throttle body 1. The guide hole 39, the screw hole 38
and the valve hole 33 are formed in parallel with the sec-
ond bearing boss 9’ similarly as the sensor-supporting
boss 27 is. Consequently, molding and drilling can be
performed for the above-described holes, the sensor-
supporting boss 27 and the second bearing boss 9’ all
at once, which provides excellent processibility.
[0036] As shown in FIG. 1, FIG. 5 and FIG. 6, the con-
cave groove 32 has a dead-end portion 32a on a down-
stream side of the concave groove 32, and the valve hole
33 is disposed so as to extend from a portion before the
dead-end portion 32a in such a direction to be bent at a
right angle with the dead-end portion 32a. Moreover, an
opening portion 33a of the valve hole 33 to the concave
groove 32 is narrowed, and is formed in a step portion
32c, which is raised from an inner surface 32b of the
concave groove 32 by a step h. Further, the opening por-
tion 33a is disposed so as to be spaced from the periph-
eral edge of the step portion 32c.
[0037] The above-described step portion 33c is formed
so as to be continuous with a ceiling surface of the con-
cave groove 32 and the dead-end portion 32a. With this
configuration, die cutting of the air intake path 7 and the
concave groove 32 can be performed without being in-
terrupted by the step portion 32c, in molding the throttle
body 1.
[0038] Meanwhile, the idle adjustment valve 31 in-
cludes a main shaft 41, a screw shaft 42 and an adjust-
ment valve stem 43 that are integrally and coaxially con-
nected to each other so as to become smaller in diameter
sequentially and gradually. The main shaft 41 has an
enlarged head portion 41a with a tool-insertion groove
44 at an outer end, and an O-ring 45 is attached to an
outer periphery of the main shaft 41. The adjustment
valve stem 43 is rotationally and slidably fitted to the valve
hole 33, the screw shaft 42 is screwed to the screw hole

38, the main shaft 41 is rotationally and slidably fitted to
the guide hole 39 with the O-ring 45, and a coil spring 46
for preventing the idle adjustment valve 31 from rotating
is provided in a compressed manner between the outer
surface of the throttle body 1 and the enlarged head por-
tion 41a.
[0039] The adjustment valve stem 43 has: a blind hole
48 opened in an end surface of the adjustment valve
stem 43 to communicate with the valve hole 33; an an-
nular measurement groove 49 formed on an outer pe-
riphery of the adjustment valve stem 43 to communicate
with the measurement hole 34; and multiple through-
holes 50, 50 ... formed in a manner that an axial-direction
intermediate portion of the blind hole 48 would commu-
nicate with the measurement groove 49. The groove
width of the measurement groove 49 is set to be suffi-
ciently larger than the internal diameter of the measure-
ment hole 34. In addition, a blind portion defined closer
to the dead-end of the blind hole 48 than the through-
holes 50, 50 ... serves as a foreign-subject pool 51.
[0040] The measurement hole 34 and the through-
holes 50, 50 ... are provided to always offset each other
in the axial direction of the adjustment valve stem 43
regardless of which adjustment position the adjustment
valve stem 43 is in.
[0041] As shown in FIG. 1, the number of the multiple
through-holes 50, 50 ... is preferably four arranged at
equal intervals in a peripheral direction of the adjustment
valve stem 43. One or multiple annular grooves 52 (see
FIG. 6) to serve as a labyrinth seal are formed on an
outer peripheral surface of a tip end portion of the adjust-
ment valve stem 43.
[0042] With this configuration, when the engine is idling
with the throttle valve 8 fully closed, air flowed into the
air intake path 7 passes the bypass 30, i.e. the concave
groove 32, the valve hole 33, the blind hole 48, the mul-
tiple through-holes 50, 50 ..., the measurement groove
49 and the cut-out portion 35 in this order, then flows
downstream the air intake path 7, passes the air intake
pipe 5 and is then supplied to the engine as idle intake
air. The amount of the idle intake air can be performed
by increasing and decreasing a communication width w
of the measurement groove 49 and the measurement
hole 34 through adjustment in which the adjustment valve
stem 43 is caused to advance or retreat by screwing or
unscrewing the idle adjustment valve 31. Specifically, the
amount of the idle intake air can be reduced when the
communication width w is reduced as shown in FIG. 7,
and can be increased when the communication width w
is increased as shown in FIG. 8.
[0043] In such adjustment of the amount of the idle
intake air, when the positions of the through-holes 50, 50
··· in the peripheral direction of the adjustment valve stem
43 change, the distance between the measurement hole
34 and the through-hole 50 that is the closest to the meas-
urement hole 34 changes even if the offset amount of
the through-holes 50, 50 ... and the measurement hole
34 in the axial direction of the adjustment valve stem 43
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is kept constant. This change causes some variations in
the amount of the idle intake air. In view of this, variations
in the amount of the idle intake air in relation to the rotation
angle of the idle adjustment valve 31 were actually in-
vestigated in: a case (A) where two through-holes 50 are
formed at equal intervals in the peripheral direction of the
adjustment valve stem 43; and a case (B) where four
through-holes 50 are formed at equal intervals. Through
this investigation, the results shown in FIG. 10 were ob-
tained. As apparent from the results, the amount of the
idle intake air varies smoothly in the case (B), and hence
the amount of the idle intake air can be adjusted easily
and precisely. Moreover, in the case (B), the four through-
holes 50 can be formed simply by subjecting the adjust-
ment valve stem 43 to hole processing in two directions,
which provides excellent processibility. These advantag-
es show that adopting (B) is preferable.
[0044] Incidentally, in some cases, water drops occur-
ring due to dew condensation or the like attach to an inner
surface of the concave groove 32, and flow through the
concave groove 32 together with the idle intake air. In
these cases, the valve hole 33 communicating with the
concave groove 32 is positioned in the direction to be
bent substantially at a right angle with a portion before
the dead-end portion 32a of the concave groove 32.
Moreover, the opening portion 33a of the valve hole 33
to the concave groove 32 is formed in the step portion
32c, which is raised from the inner surface 32b of the
concave groove 32 by one step, and the opening portion
33a is formed to be away from the peripheral edge of the
step portion 33a. With this configuration, the water drops
flowing on the inner surface 32b of the concave groove
32 flow along the periphery of the step portion 32c as
shown by an arrow a in FIG. 5 and an arrow b in FIG. 6,
due to the inertia of the flow, while avoiding the opening
portion 33a. In this way, the water drops are prevented
from entering the valve hole 33.
[0045] If foreign subjects including water drops and
minute dusts happen to flow into the valve hole 33 to-
gether with idle intake air, the idle intake air flows into
the annular measurement groove 49 by changing the
course at the right angle at the blind hole 48 to the
through-holes 50, 50 ..., while the foreign subjects that
have entered the blind hole 48 flow straight on due to the
inertia of the flow, are pooled in the foreign-subject pool
51 positioned close to the dead-end of the blind hole 48,
and are thus separated from the idle intake air.
[0046] Further, even if foreign subjects happen to flow
to the measurement groove 49 through the through-holes
50, 50 ... together with the idle intake air, the through-
holes 50, 50 ... and the measurement hole 34 always
offset each other in the axial direction of the adjustment
valve stem 43 regardless of which adjustment position
the adjustment valve stem 43 is in. With this configura-
tion, the idle intake air that has flowed into the measure-
ment groove 49 through the through-holes 50, 50 ... im-
mediately changes the course at a right angle and heads
for the measurement hole 34, while the foreign subjects

passing through the through-holes 50, 50 ··· collide
against an inner peripheral surface of the valve hole 33
due to the inertia and fall down to a bottom portion of the
valve hole 33, and are thus separated form the idle intake
air.
[0047] With this configuration, attachment of foreign
subjects to the measurement portion, which are the
measurement groove 49 and the measurement hole 34,
can be prevented, and the idle intake air amount adjusted
once by the idle adjustment valve 31 can be kept stable
for a long time.
[0048] As the throttle valve 8 is opened gradually to
accelerate the engine, the intake air that has flowed into
the air intake path 7 flows straight on through the air intake
path 7 with the flow amount being controlled by regulating
the opening degree of the throttle valve 8, and is supplied
to the engine. Since the inlet of the bypass 30 has the
concave groove 32 forming a depression in an inner sur-
face of the air intake path 7, the channel area of the air
intake path 7 is not reduced, and the flow of the intake
air flowing straight on through the air intake path 7 is not
interrupted. This configuration can reduce the air intake
resistance of the engine and contribute to improvement
of the output of the engine.
[0049] Moreover, even if water drops flow along the
inner surface 32b of the concave groove 32 during the
load operation of the engine, the water drops can be pre-
vented from entering the opening portion 33a of the valve
hole 33 by the step portion 32c similarly at the time of
idling described above.
[0050] Referring to FIG. 3 and FIG. 7 again, the flange
portion 1b has the cut-out portion 35, which is in a cut-
out shape and to be a downstream end portion of the
bypass 30, in the end surface facing the air intake pipe
5 at a position corresponding to an upper oblique portion
of the air intake path 7, and a sealing groove 53 having
a waterdrop form is formed in the end surface of the flange
portion 1b to surround the cut-out portion 35 and the air
intake path 7. The O-ring 54 to come in close contact
with the end surface of the air intake pipe 5 is attached
to the sealing groove 53 when the first and second fas-
tening bosses 2 and 2’ of the flange portion 1b are fas-
tened to the air intake pipe 5 with the fastening bolts 3
and 3. Here, the fastening bosses 2 and 2’ respectively
include seating surfaces 2a and 2a’ formed thereon to
protrude slightly from the surface in which the sealing
groove 53 of the flange portion 1b is formed. Moreover,
the cut-out portion 35 is positioned on one side of a
straight line 55 joining the centers of the first and second
fastening bosses 2 and 2’ across the air intake path 7,
and an arc-shaped contact seating 56 (see FIG. 3 and
FIG. 9), which is slightly protruding from the surface in
which the sealing groove 53 of the flange portion 1b is
formed, is formed to be along a part of the outer peripheral
edge of the sealing groove 53. The contact seating 56
and the seating surfaces 2a and 2a’ are finished to be
on the same level after the throttle body 1 is casted.
[0051] Since the three portions, i.e. the seating surfac-
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es 2a and 2a’ and the contact seating 56, come in contact
with the end surface of the air intake pipe 5 in the above-
described fastening, the compressive deformation
amount of the O-ring 54 can be regulated accurately, and
the sealing function of the O-ring 54 can be maintained
for a long time. Moreover, the processing only needs to
be performed on the three portions, i.e. the seating sur-
faces 2a and 2a’ of the first and second fastening bosses
2 and 2’ and the contact seating 56, in finishing the sur-
face to be in contact with the air intake pipe 5 of the flange
portion 1b to be on the same level. This finishing can
improve the processing efficiency and extend the life of
processing tools. Further, the cut-out portion 35 and the
contact seating 56 are arranged on the opposite sides of
the straight line 55 joining the centers of the two fastening
bosses 2 and 2’. This arrangement can distribute the por-
tions having complex shapes and improve the run char-
acteristics in the die casting.
[0052] The present invention is not limited to the
above-described embodiment, and may be modified in
a variety of ways as long as the modifications do not
depart from the gist of the present invention. For example,
the sealing groove 53 may be formed in an end surface,
facing the flange portion 1b, of the air intake pipe 5. More-
over, although the present invention is applied to the hor-
izontal type throttle body 1 including the air intake path
7 arranged horizontally in the above-described embodi-
ment, the present invention is also applicable to a vertical
type throttle body including the air intake path 7 arranged
in a vertical direction. Further, instead of the manual idle
adjustment valve 31, an electric or wax-type automatic
valve may be provided to the bypass.

Claims

1. An air intake control device for an engine in which a
pair of first and second bearing bosses (9, 9’) are
integrally formed respectively on opposite side walls
of a throttle body (1) having an air intake path (7)
therein, the first and second bearing bosses (9, 9’)
supporting a valve stem (8a) of a throttle valve (8)
for opening and closing the air intake path (7), a throt-
tle drum (10) is fixed to one end portion of the valve
stem (8a) to be adjacent to the first bearing boss (9),
an operation wire (11) is connected to the throttle
drum (10) while a return spring (23) biasing the throt-
tle drum (10) in a closing direction of the throttle valve
(8) is disposed around the first bearing boss (9), and
a casing (26) of a throttle sensor (25) connected to
the valve stem (8a) for detecting an opening degree
of the throttle valve (8) is fitted to the second bearing
boss (9’),
characterized in that
the throttle body (1) includes a drum portion (1a) hav-
ing the air intake path (7) therein and a flange portion
(1b) protruding from an outer periphery of one end
portion of the drum portion (1a) and having an end

surface in a substantially square form, and at least
a pair of first and second fastening bosses (2, 2’)
fastened to an air intake pipe (5) of the engine with
fastening bolts (3) are integrally formed respectively
at corner portions of the flange portion (1b), the cor-
ner portions being respectively at diagonal positions
of the flange portion (1b),
the first and second bearing bosses (9, 9’) are formed
over the flange portion (1b) and the drum portion
(1a),
in the flange portion (1b), one of a full-closing-stop-
per boss (20) and a stay boss (15) which are posi-
tioned so as to interpose the first bearing boss (9)
and the return spring (23) therebetween is continu-
ously provided to the first fastening boss (2), while
the other thereof is formed in the flange portion (1b),
a stopper bolt (21) for restricting a full-closing posi-
tion of the throttle valve (8) by receiving a stopper
arm (10a) integrally formed on the throttle drum (10)
is screwed to the full-closing-stopper boss (20),
a screw (16) fixing a guide tube stay (13) supporting
a guide tube (12) of the operation wire (11) is
screwed to the stay boss (15), and
holes of the full-closing-stopper boss (20) and the
stay boss (15) are arranged in parallel with the air
intake path (7).

2. The air intake control device for an engine according
to claim 1, wherein
a positioning pin (18) is formed on the stay boss (15)
in parallel with the screw (16), and is fitted to a po-
sitioning hole (17) formed in the guide tube stay (13),
and
a full-opening position of the throttle valve (8) is re-
stricted by stopping the stopper arm (10a) with the
alignment pin (18).

3. The air intake control device for an engine according
to claim 1, wherein
the first fastening boss (2) is disposed to partially
overlap with the drum portion (1a) in a plan view, and
the stay boss (15) is continuously provided on an
outer side of the first fastening boss (2).

4. The air intake control device for an engine according
to claim 3, wherein
a sensor-supporting boss (27) positioned so as to
interpose the second bearing boss (9’) between the
second fastening boss (2’) and the sensor-support-
ing boss (27) is formed in the flange portion (1b),
a bolt (28) fixing the casing (26) of the throttle sensor
(25) is screwed to the sensor-supporting boss (27),
and
the bolt (28) is arranged in parallel with the second
bearing boss (9’).

5. The air intake control device for an engine according
to claim 4, wherein
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a bypass (30) is formed in the throttle body (1), the
bypass (30) communicating with the air intake path
(7) while bypassing the throttle valve (8), and
an idle adjustment valve (31) for opening and closing
the bypass (30) is disposed in parallel with the sec-
ond bearing boss (9’) and adjacent to the sensor-
supporting boss (27).

6. The air intake control device for an engine according
to claim 4, wherein
a cut-out portion (35) serving as a downstream end
portion of the bypass (30) is formed in an end surface
of the flange portion (1b),
a sealing groove (53) surrounding the air intake path
(7) and the cut-out portion (35) is formed in one of
facing surfaces respectively of the flange portion (1b)
and the air intake pipe (5) fastened to each other,
an O-ring (54) is attached to the sealing groove (53)
so as to be in close contact with the other of the
facing surfaces,
seating surfaces (2a, 2a’) protruding from a surface
in which the sealing groove (53) of the flange portion
(1b) is formed and being in contact with an end sur-
face of the air intake pipe (5) are formed respectively
to the first and second fastening bosses (2, 2’), and
the cut-out portion (35) is disposed on one side of a
straight line (55) joining the centers of the respective
first and second fastening bosses (2, 2’) while a con-
tact seating (56) protruding from the surface in which
the sealing groove (53) is formed and being in con-
tact with the end surface of the air intake pipe (5) is
formed on the other side of the straight line (55) in
the flange portion (1b).

7. The air intake control device for an engine according
to claim 6, wherein
the throttle body (1) is formed by die casting, and
the seating surfaces (2a, 2a’) and the contact seating
(56) are finished to be flush with each other.
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