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(54) Air intake system in engine

(57) A bypass passage (15) is formed in a throttle
body (1) and comprised of a bypass inlet bore (15i) and
a bypass outlet bore (15o), which open into an upstream
portion and a downstream portion of an intake passage
(2) respectively with a throttle valve (5) interposed ther-
ebetween, and a bypass intermediate portion (15m)
which is provided in a device block (11) detachably se-
cured to a mounting surface (10a) formed on the throttle
body (1) and is connected at its opposite ends to the

bypass inlet bore (15i) and the bypass outlet bore (15o),
respectively, and a bypass valve (25), an actuator (28)
and an output portion (8b) of a throttle sensor (8) are
mounted to the device block (11) to form, a bypass valve/
sensor assembly (43) .
The bypass valve/sensor assembly (43) can be fabricat-
ed in parallel with the formation of the throttle body (1).
Thus, it is possible to provide an enhancement in pro-
ductivity of an air intake system in an engine.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an air intake
system in an engine, and particularly, to an improvement
in an air intake system.in an engine, comprising a bypass
passage bypassing a throttle valve and connected to an
intake passage in a throttle body, and an actuator which
is connected to a bypass valve for opening and closing
the bypass passage and is operable to open and close
the bypass valve.

BACKGROUND ART

[0002] Such an air intake system in an engine is con-
ventionally known, for example, as disclosed in Japanese
Utility Model Publication No.6-45654.
[0003] In such conventionally known air intake system
in the engine, the entire bypass passage is defined in the
throttle body, and the bypass valve and actuator are
mounted to the throttle valve. Therefore, a complicated
working is required for the throttle body, and all parts
must be assembled to the throttle body itself. Thus, the
known air intake system is accompanied by disadvan-
tages such as a poor assemblability.

DISCLOSURE OF THE INVENTION

[0004] It is an object of the present invention to provide
an automatic starting system for a carburetor of the
above-described type, wherein the above disadvantages
are solved.
[0005] To achieve the above object, according to a first
aspect and feature of the present invention, there is pro-
vided an air intake system in an engine, comprising a
bypass passage bypassing a throttle valve and connect-
ed to an intake passage in a throttle body, and an actuator
which is connected to a bypass valve for opening and
closing the bypass passage and is operable to open and
close the bypass valve, characterized in that the bypass
passage is formed in the throttle body and comprised of
a bypass inlet bore and a bypass outlet bore, which open
into an upstream portion and a downstream portion of
the intake passage respectively with the throttle valve
interposed therebetween, and a bypass intermediate
portion which is provided in a device block detachably
secured to a mounting surface formed on the throttle body
and is connected at opposite ends thereof to the bypass
inlet bore and the bypass outlet bore, respectively, and
the bypass valve, the actuator and an output portion of
a throttle sensor for detecting an opening degree of the
throttle valve are mounted to the device block to form a
bypass valve/sensor assembly.
[0006] With the first feature, the number of working
steps for the throttle body is reduced, and the bypass
valve/sensor assembly can be fabricated in parallel to
the formation of the throttle body, leading to an enhance-

ment in productivity. Moreover, if the device block is re-
moved from the throttle body, the maintenance of the
bypass passage, the bypass valve, the throttle sensor
and the like can be carried out easily. Furthermore, it is
possible to simply provide an air intake system of an en-
gine having a different specification while using the same
throttle body by changing the specifications of the bypass
valve, the actuator, the throttle sensor and the like in the
device block, thereby enhancing the mass-productivity
of the throttle body.
[0007] According to a second aspect and feature of
the present invention, in addition to the first feature, the
bypass inlet bore and the bypass outlet bore are disposed
in parallel to each other.
[0008] With the second feature, the bypass inlet bore
and the bypass outlet bore can be made at a stroke from
the side of the mounting surface by a multi-spindle drilling
machine or by a plurality of parallel core pins in a casting
process, leading to a shortened fabricating time.
[0009] According to a third aspect and feature of the
present invention, in addition to the first feature, the by-
pass inlet bore and the bypass outlet bore are disposed
in parallel to a shaft bore for a valve shaft of the throttle
valve.
[0010] With the third feature, the bypass inlet bore and
the bypass outlet bore can be made at a stroke from the
side of the mounting surface along with the shaft bore
for the valve shaft by a multi-spindle drilling machine or
by a plurality of parallel core pins in a casting process,
leading to a shortened fabricating time.
[0011] According to a fourth aspect and feature of the
present invention, in addition to any of the first to third
features, a bottom surface of a housing integrally formed
on the throttle body is the mounting surface, and the de-
vice block accommodated in the housing is integrally
formed with a collar which water-tightly closes an open
surface of the housing.
[0012] With the fourth feature, the closing of the open
surface of the housing can be performed simultaneously
with the mounting of the device block to the mounting
surface, and an exclusive lid for closing the open surface
is not required, which can contribute to the simplification
of the construction.
[0013] According to a fifth aspect and feature of the
present invention, in addition to any of the first to fourth
features, the device block is made of synthetic resin.
[0014] With the fifth feature, the bypass intermediate
portion can be made simultaneously with the formation
of the device block of the synthetic resin, thereby short-
ening the fabricating time. Moreover, the weight of the
entire air intake system can be reduced by employing
the lightweight device block made of the synthetic resin.
[0015] According to a sixth aspect and feature of the
present invention, there is provided an air intake system
in an engine, comprising a bypass passage bypassing a
throttle valve and connected to an intake passage in a
throttle body, and a bypass valve incorporated in the by-
pass passage for controlling the amount of intake air in
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the bypass passage by cooperation with a metering bore
provided in the intermediate portion of the bypass pas-
sage, characterized in that the metering bore is disposed
so as to be located above a bypass inlet bore and a by-
pass outlet bore of the bypass passage, which open into
an upstream portion and a downstream portion of the
intake passage, respectively, either when the intake pas-
sage is disposed horizontally and when the intake pas-
sage is disposed with an inlet thereof turned upwards.
[0016] With the sixth feature, when the air intake sys-
tem is used as any of a side-draft type and a downdraft
type, the metering bore occupies a position above the
bypass inlet bore and the bypass outlet bore. Therefore,
even if a fluid foreign matter such as oil and water in a
blow-by gas or an EGR gas enters the bypass passage,
the foreign matter naturally flows down toward the bypass
inlet bore and the bypass outlet bore after stoppage of
the operation of the engine and hence, can be prevented
from remaining deposited on a peripheral edge of the
metering bore. Therefore, it is possible to previously
avoid the failure of the operation and the deviation of the
opening degree of the bypass valve due to the freezing
or accumulation of the foreign matter on the peripheral
edge of the metering bore. In addition, the intake system
has general-purpose properties as described above and
hence, not only the degree of freedom of the layout there-
of can be increased, but also the mass-productivity can
be enhanced to provide a reduction in cost.
[0017] According to a seventh aspect and feature of
the present invention, in addition to the sixth feature, the
bypass passage is defined in the throttle body and com-
prised of the bypass inlet bore and the bypass outlet bore,
which open into the upstream portion and the down-
stream portion of the intake passage respectively with
the throttle valve interposed therebetween, and a bypass
intermediate portion which is provided in the device block
detachably secured to a mounting surface formed on the
throttle body and is connected at opposite ends thereof
to the bypass inlet bore and the bypass outlet bore and
has the metering bore therein at an intermediate location,
and the bypass valve and an actuator for opening and
closing the bypass valve are mounted to the device block.
[0018] With the seventh feature, the number of working
steps for the throttle body can be reduced, and an as-
sembly comprising the device block, the bypass valve
and the actuator can be fabricated in parallel with the
formation of the throttle body, leading to an enhancement
in productivity. Moreover, if the device block is removed
from the throttle body, the maintenance of the bypass
passage, the bypass valve and the like can be carried
out easily. Furthermore, it is possible to simply provide
an air intake system of an engine having a different spec-
ification while using the same throttle body by changing
the specifications of the bypass valve and the step motor
in the device block, thereby enhancing the mass-produc-
tivity of the throttle body.
[0019] According to an eighth aspect and feature of
the present Invention, in addition to the seventh feature,

the device block is made of synthetic resin.
[0020] With the eighth feature, the bypass intermedi-
ate portion can be formed simultaneously with the for-
mation of the device block of the synthetic resin and thus,
it is easy to define the bypass passage. Moreover, the
weight of the entire air intake system can be reduced by
employing the lightweight device block made of the syn-
thetic resin.
[0021] According to a ninth aspect and feature of the
present invention, there is provided an air intake system
in an engine, comprising a bypass passage bypassing a
throttle valve and connected to an intake passage in a
throttle body, and an actuator which is connected to a
bypass valve for opening and closing the bypass pas-
sage and is operable to open and close the bypass valve,
characterized in that the bypass passage is defined in
the throttle body and comprised of a bypass inlet bore
and a bypass outlet bore, which open into an upstream
portion and a downstream portion of the intake passage
respectively with the throttle valve interposed therebe-
tween, and a bypass intermediate portion which is de-
fined in a device block detachably secured to a mounting
surface formed on the throttle body and is connected at
opposite ends thereof to the bypass inlet bore and the
bypass outlet bore, respectively, the bypass inlet bore
and the bypass outlet bore being disposed in parallel to
an shaft bore provided in the throttle body for a valve
shaft of the throttle valve, and the bypass valve and the
actuator are mounted to the device block.
[0022] With the ninth feature, the number of working
steps for the throttle body is reduced, and an assembly
comprising the device block, the bypass valve and the
actuator can be fabricated in parallel with the formation
of the throttle body, which can contribute to an enhance-
ment in productivity. Particularly, the bypass inlet bore
and the bypass outlet bore opening into the mounting
surface of the throttle body are disposed in parallel to the
shaft bore for the throttle valve and hence, these bores
can be made at a stroke from the side of the mounting
surface by a multi-spindle drilling machine or by a plurality
of parallel core pins in a casting process, leading to a
shortened fabricating time.
[0023] Moreover, if the device block is removed from
the throttle body, the maintenance of the bypass pas-
sage, the bypass valve the throttle sensor and the like
can be carried out easily.
[0024] Furthermore, it is possible to simply provide an
air intake system of an engine having a different specifi-
cation while using the same throttle body by changing
the specifications of the bypass valve, the step motor and
the like in the device block, thereby enhancing the mass-
productivity of the throttle body.
[0025] According to a tenth aspect and feature of the
present invention, in addition to the ninth feature, the by-
pass intermediate portion is provided with a metering
bore for controlling the amount of intake air in the bypass
passage by cooperation with the bypass valve, the me-
tering bore being disposed so as to be located above the
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bypass inlet bore and the bypass outlet bore, either when
the intake passage is disposed horizontally and when
the intake passage is disposed with an inlet thereof
turned upwards.
[0026] With the tenth feature, when the air intake sys-
tem is used as any of a side-draft type in which the intake
passage is disposed horizontally and a down-draft type
in which the intake passage is disposed with its inlet
turned upwards, the metering bore occupies a position
above the bypass inlet bore and the bypass outlet bore.
Therefore, even if a fluid foreign matter such as oil and
water in a blow-by gas or an EGR gas enters the bypass
passage, the foreign matter naturally flows down toward
the bypass inlet bore and the bypass outlet bore and into
the intake passage after stoppage of the operation of the
engine and hence, cannot remain deposited on a periph-
eral edge of the metering bore. Therefore, it is possible
to previously avoid the failure of the operation and the
deviation of the opening degree of the bypass valve due
to the freezing or accumulation of the foreign matter on
the peripheral edge of the metering bore.
[0027] According to an eleventh aspect and feature of
the present invention, in addition to the ninth or tenth
feature, the device block is made of synthetic resin.
[0028] With the eleventh feature, the bypass interme-
diate portion can be formed simultaneously with the for-
mation of the device block of the synthetic resin, thereby
shortening the fabricating time. Moreover, the weight of
the entire air intake system can be reduced by employing
the lightweight device block made of the synthetic resin.
[0029] Incidentally, the actuator corresponds to a step
motor 28 in an embodiment of the present invention which
will be described hereinafter, and the output portion of
the throttle sensor corresponds to a pickup coil 8b.
[0030] 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

[0031] Fig. 1 is a side view of an air intake system in
an engine according to the present invention; Fig.2 is a
sectional view take along a line 2-2 in Fig.1; Fig.3 is a
sectional view take along a line 3-3 in Fig.1; Fig.4 is a
sectional view take along a line 4-4 in Fig.3; Fig. 5 is a
sectional view take along a line 5-5 in Fig.4; Fig.6 is a
sectional view take along a line 6-6 in Fig.3; Fig.7 is a
sectional view take along a line 7-7 in Fig.3; Fig. 8 is a
sectional view take along a line 8-8 in Fig.3; and Fig.9 is
an exploded perspective view of the air intake system.

BEST MODE FOR CARRYING OUT THE INVENTION

[0032] Referring first to Figs.1 and 2, a throttle body 1
has an intake passage 2 extending horizontally. An inlet
in the intake passage 2 is funnel-shaped and connected
to an air cleaner (not shown), and an outlet of the intake

passage 2 is connected to an intake port (not shown) of
an engine. A pair of bosses 3 and 3’ having shaft bores
4 and 4’ perpendicular to the intake passage 2 are formed
on opposite sides of an intermediate portion of the throttle
body 1, respectively and a butterfly throttle valve 5 for
opening and closing the intake passage 2 is secured to
a valve shaft 6 rotatably carried in the shaft bores 4 and
4’. A throttle drum 7 is secured to one end of the valve
shaft 6 and connects an actuating wire 9 connected to a
throttle-actuating member (not shown), and a return
spring 24 for biasing the throttle valve 5 in a closing di-
rection is connected to the throttle drum 7. A rotor 8a of
a throttle sensor 8 for detecting an opening degree of the
throttle valve 5 is secured to the other end of the valve
shaft 6. Reference character 44 is a bracket for support-
ing an outer wire for guiding the actuating wire 9. The
bracket 44 is screwed to the throttle body 1.
[0033] As shown in Figs. 2 and 9, a housing 10 is in-
tegrally formed on one side of the throttle body 1. The
other boss 3’ protrudes on a bottom surface 10a of the
housing 10, and the shaft bore 4’ in the boss 3’ and the
bottom surface 10a are disposed to extend perpendicu-
larly to each other. The bottom surface 10a of the housing
10 is a mounting surface, and a device block 11 accom-
modated in the housing 10 is secured to the mounting
surface 10a by a plurality of bolts 12, 12. The device block
11 is integrally formed with a collar 11c for closing an
open surface of the housing 10, and a seal member 13
is interposed between joint surfaces of the collar 11c and
the housing 10 for sealing the inside of the housing 10
water-tightly.
[0034] A rotor-accommodating bore 14 is defined in a
surface of the device block 11 opposed to the mounting
surface 10a, and the other boss 3’ and the rotor 8a are
accommodated in the accommodating bore 14.
[0035] As shown in Figs. 3 to 5, 7 and 8, a bypass
passage 15 is defined to extend from the throttle body 1
to the device block 11. The bypass passage 15 is com-
prised of a bypass inlet bore 15i provided in the throttle
body 1 to permit the intake passage 2 and the mounting
surface 10a to communicate with each other at a location
upstream of the throttle valve 5, a bypass outlet bore 15o
provided in the throttle body 1 to permit the intake pas-
sage 2 and the mounting surface 10a to communicate
with each other at a location downstream of the throttle
valve 5, and a bypass intermediate portion 15m provided
in the device block 11 to permit the bypass inlet bore 15i
and the bypass outlet bore 15o to communicate with each
other. Therefore, the bypass passage 15 is connected
to the intake passage 2 around the throttle valve 5.
[0036] As best shown in Fig.5, the bypass intermediate
portion 15m of the device block 11 is comprised of an
upstream groove 16 and a downstream groove 17 de-
fined in an inner surface of the device block 11 opposed
to the mounting surface 10a, so that they communicate
with the bypass inlet bore 15i and the bypass outlet bore
15o, respectively, a through-bore 18 connected to one
end of the upstream groove 16, a valve guide bore 19
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rising upwards from the through-bore 18, and a metering
bore 20 permitting an intermediate portion of the valve
guide bore 19 to communicate with the other end of the
downstream groove 17. In this case, the upstream groove
16 is disposed inclined vertically, and the bypass inlet
bore 15i opens into a lower end of the upstream groove
16 (see Fig.7), while the through-bore 18 opens into an
upper end of the upstream groove 16. The downstream
groove 17 is longer than the upstream groove 16 and
defined so that it extends substantially horizontally from
the side of the valve guide bore 19 and is bent downwards
midway, and the bypass outlet bore 15o opens into a
lower end of the downstream groove 17. In this manner,
the metering bore 20 is disposed above the bypass inlet
bore 151 and the outlet bore 15o and on the side of the
inlet of the intake passage 2. Therefore, either when the
intake passage 2 is disposed horizontally and when the
intake passage 2 is disposed with its inlet turned up-
wards, as in the illustrated embodiment, the metering
bore 20 occupies a position above the bypass inlet bore
15i and the bypass outlet bore 15o. In other words, the
bypass passage 15 has a shape such that it extends
downwards toward the bypass inlet bore 15i and the by-
pass outlet bore 15o from the metering bore 20 always
serving as an apex.
[0037] As best shown in Figs.3 and 8, a boost vacuum
take-out bore 21 for taking-out an intake vacuum, i.e., a
boost vacuum from the intake passage 2 downstream
from the throttle valve 5 is provided to extend in the throt-
tle body 1 and the device block 11. The boost vacuum
take-out bore 21 is comprised of a vacuum introducing
bore 21a provided in the throttle body 1 to permit the
intake passage 2 and the mounting surface 10a to com-
municate with each other at a location downstream of
the throttle valve 5, and a vacuum guide bore 21b pro-
vided in the device block 11 bent from the vacuum intro-
ducing bore 21a to extend upwards, while communicat-
ing with the vacuum introducing bore 21a. A boost vac-
uum sensor 23 is mounted to the device block 11 with its
sensing portion facing an upper end of the vacuum guide
bore 21b.
[0038] All of the bypass inlet bore 15i, the bypass outlet
bore 15o and the vacuum introducing bore 21a are dis-
posed in parallel to the shaft bore 4’.
[0039] A seal member 22 is interposed between the
mounting surface 10a of the housing 10 and the inner
surface of the device block 11, which are bonded to each
other, to surround various portions of the bypass passage
15 and the boost vacuum take-out bore 21.
[0040] Referring to Figs. 3 to 6, a piston-type bypass
valve 25 is slidably received in the valve guide bore 19.
The bypass valve 25 has a hollow portion 25a with its
lower surface opening toward the through-bore 18. A me-
tering groove 26 is provided in a sidewall of the hollow
portion 25a for controlling the flow rate of air in the bypass
passage 15 by cooperation with the metering bore 20.
The metering groove 26 comprises a wider section 26a
which opens into a lower end of the bypass valve 25, and

a narrower section 26b connected to an upper end of the
wider section 26a. The metering groove 26 is capable of
being moved upwards and downwards between a high-
opening degree position where an upper portion of the
wider section 26a faces the metering bore 20, and a low-
opening degree position where only the narrower section
26b faces the metering bore 20. In this case, a positioning
projection 27 is formed on the device block 11 to come
into engagement the wider section 26a in order to prevent
the rotation of the bypass valve 25.
[0041] A step motor 28 is disposed on the device block
11 above and coaxially with the bypass valve 25. The
step motor 28 has a rotor 29 integrally provided with a
threaded shaft 30 extending downwards. The threaded
shaft 30 is threadedly engaged into a threaded bore 31
defined in the central portion of the bypass valve 25.
[0042] Further, a mounting recess 32 is defined in the
device block 11 to adjoin the rotor-accommodating bore
14 and the upstream groove 16 with thin partition walls
11a and 11b respectively interposed therebetween, as
shown in Fig.3, and a sensor holder 35 is inserted into
the mounting recess 32. Retained on the sensor holder
35 are a pickup coil 8b opposed to the rotor 8a in the
rotor-accommodating bore 14 with the partition wall 11a
interposed therebetween, and an intake air temperature
sensor 34 for detecting a temperature within the up-
stream groove 16 through the partition wall 11b. The pick-
up coil 8b forms a throttle sensor 8 for electrically detect-
ing an opening degree of the throttle valve 5 by cooper-
ation with the rotor 8a.
[0043] Information regarding operational conditions of
the engine is input to an electronic control unit 36 con-
nected to the step motor 28, such as a throttle valve open-
ing degree θth, a boost vacuum Pb and a temperature
of an intake air Ta detected respectively by the throttle
sensor 8, the boost vacuum sensor 23 and the intake air
temperature sensor 34 and an engine temperature Te
detected by an engine cooling-water temperature sensor
(not shown).
[0044] The sensor holder 35 is integrally provided with
first and second retaining arms 35a and 35b to urge the
step motor 28 and the boost vacuum sensor 23 against
the housing 10 from the above to retain them. First and
second locking claws 38a and 38b are formed on the first
and second retaining arms 35a and 35b to come into
resilient engagement in an engage recess 37a and an
engage bore 37b in the device block 11. Therefore, the
sensor holder 35 is detachably mounted to the device
block 11 by the engagement of the first and second lock-
ing claws 38a and 38b in the engage recess 37a and the
engage bore 37b, whereby the step motor 28, the boost
vacuum sensor 23, the pickup coil 8b and the intake air
temperature sensor 34 are retained all together in the
device block 11.
[0045] Protruding pieces 40 and 41 are integrally
formed on the device block 11 and the sensor holder 35
respectively to extend through the bottom of the housing
10, while defining a wire guide passage 39 by cooperation
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with each other, and various lead wires 42, 42 connected
to the step motor 28, the pickup coil 8b, the boost vacuum
sensor 23 and the intake air temperature sensor 34 are
drawn out of the housing 10 through the wire guide pas-
sage 39.
[0046] A bypass valve/sensor assembly 43 is formed
by mounting the bypass valve 25, the step motor 28, the
pickup coil 8b, the boost vacuum sensor 23 and the intake
air temperature sensor 34 to the device block 11 in the
above-described manner.
[0047] The operation of this embodiment will be de-
scribed below.
[0048] When the throttle valve 5 is closed fully, the
electronic control unit 36 calculates an amount of current
supplied to the step motor 28, carries out the supplying
of current and rotates the rotor 29 in a normal or reverse
direction along with the threaded shaft 30 in order to pro-
vide an optimal opening degree of the bypass valve 25
corresponding to the engine operational conditions dur-
ing starting, first idling and usual idling operations of the
engine, during operation of engine brake and the like,
based on the information regarding the engine operation-
al conditions such as the throttle valve opening degree
θth, the boost vacuum Pb, the intake air temperature Ta
and the engine temperature Te, input as described
above. When the threaded shaft 30 is rotated or reversed,
the non-rotatable bypass valve 25 is moved upwards or
downwards along the valve guide bore 19.
[0049] When the bypass valve 25 is moved upwards
to occupy a high-opening degree position, the wider por-
tion 26a of the metering groove 26 in the bypass valve
25 is exposed to the metering bore 20 of the bypass pas-
sage 15. Therefore, the amount of the air flowing through
the bypass passage 15 into the engine can be controlled
to a relatively large amount in accordance with an area
of wider portion 26a opening into the metering bore 20,
thereby accommodating the starting or idling operation
of the engine. When the bypass valve 25 is moved down-
wards to occupy a low-opening degree position, the nar-
rower portion 26b of the metering groove 26 in the bypass
valve 25 is exposed to the metering bore 20. Therefore,
the amount of the intake air flowing through the bypass
passage 15 can be controlled to a relatively small amount
in accordance with an area of narrower portion 26b open-
ing into the metering bore 20, thereby accommodating
the usual idling operation of the engine or the engine
brake.
[0050] If the throttle valve 5 is opened, an amount of
the intake air corresponding to the opening degree is
supplied through the intake passage 2 to the engine, and
the operation of the engine is shifted to an output oper-
ational region.
[0051] In such air intake system, the bypass valve/sen-
sor assembly 43 is formed by mounting the bypass valve
25, the step motor 28, the pickup coil 8b, the boost vac-
uum sensor 23 and the intake air temperature sensor 34
to the device block 11 detachably mounted to the housing
10 integral with the throttle body 1. Therefore, the number

of working steps for the throttle body 1 can be reduced,
and the bypass valve/sensor assembly 43 can be fabri-
cated in parallel with the formation of the throttle body 1,
leading an enhancement in productivity. Moreover, the
maintenance of the bypass passage 15, the bypass valve
25, the throttle sensor 8 and the like can be carried out
by removing the device block 11 from the throttle body
1. Furthermore, it is possible to simply provide an air in-
take system of an engine having a different specification
while using the same throttle body 1 by changing the
specifications of the bypass valve 25, the step motor 28
and the various sensors 8, 23 and 34 in the device block
11, thereby enhancing the mass-productivity of the throt-
tle body 1.
[0052] In addition, the bypass passage 15 is comprised
of the bypass inlet bore 15i and the bypass outlet bore
15o provided in the throttle body 1, and the bypass inter-
mediate portion 15m defined in the device block 11 made
of the synthetic resin and connected at its opposite ends
to the bypass inlet bore 15i and the bypass outlet bore
15o. In this case, the bypass inlet bore 15i, the bypass
outlet bore 15o and the vacuum introducing bore 21a are
disposed in parallel to the shaft bore 4’ carrying the valve
shaft 6 of the throttle valve 5. Therefore, the shaft bore
4’ , the bypass inlet bore 15i, the bypass outlet bore 15o
and the vacuum introducing bore 21a can be made at a
stroke from the side of the mounting surface 10a by a
multi-spindle drilling machine or by a plurality of parallel
core pins in a casting process. Moreover, the bypass
intermediate portion 15m can be made simultaneously
with the formation of the device block 11 made of the
synthetic resin and hence, the fabricating time can be
shortened largely. Further, the weight of the entire intake
system can be reduced by employing the lightweight de-
vice block 11 of the synthetic resin.
[0053] In the bypass passage 15, the metering bore
20 is disposed above the bypass inlet bore 15i and the
bypass outlet bore 15o and on the side of the inlet of the
intake passage 2. Therefore, not only when the throttle
body 1 is used as a side-draft type with the intake passage
2 disposed horizontally, as in the illustrated embodiment,
but also when the throttle body 1 is used as a down-draft
type with the inlet of the intake passage 2 turned upwards,
the metering bore 20 occupies a position above the by-
pass inlet bore 15i and the bypass outlet bore 15o, and
the bypass passage 15 extends downwards toward the
bypass inlet bore 15i and the bypass outlet bore 15o with
the metering bore 20 always serving as the apex. There-
fore, even if a fluid foreign matter such as oil and water
in a blow-by gas or an EGR gas supplied from the inlet
of the intake passage 2 enters the bypass passage during
operation of the engine, the foreign matter naturally flows
down toward the bypass inlet bore 15i and the bypass
outlet bore 15o into the intake passage 2 after stoppage
of the operation of the engine and hence, cannot remain
deposited on the peripheral edge of the metering bore
20. Therefore, it is possible to previously avoid the failure
of the operation and the deviation of the opening degree
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of the bypass valve 25 due to the freezing or accumula-
tion of the foreign matter on the peripheral edge of the
metering bore 20.
[0054] In addition, the intake system has general-pur-
pose properties as described above and hence, the de-
gree of freedom of the layout thereof can be increased,
and moreover, the mass-productivity can be enhanced
to provide a reduction in cost.
[0055] Further, the device block 11 coupled to the
mounting surface 10a of the housing 10 by the bolts 12,
12 is integrally formed with the collar 11c closing the open
surface of the housing 10. Therefore, the open surface
of the housing 10 can be closed simultaneously with the
mounting of the device block 11 to the mounting surface
10a and thus, an exclusive lid for closing the open surface
is not required, which can contribute to the simplification
of the construction.
[0056] The present invention is not limited to the
above-described embodiment, and various modifica-
tions in design may be made without departing from the
spirit and scope of the invention defined in claims.

Claims

1. An air intake system in an engine, comprising a by-
pass passage (15) bypassing a throttle valve (5) and
connected to an intake passage (2) in a throttle body
(1), and an actuator (28) which is connected to a
bypass valve (25) for opening and closing said by-
pass passage (25) and is operable to open and close
said bypass valve (25),
characterized in that said bypass passage (15) is
defined in said throttle body (1) and comprised of a
bypass inlet bore (15i) and a bypass outlet bore
(15o), which open into an upstream portion and a
downstream portion of said intake passage (2) re-
spectively with said throttle valve (5) interposed ther-
ebetween, and a bypass intermediate portion (15m)
which is defined in a device block (11) detachably
secured to a mounting surface (10a) formed on said
throttle body (1) and is connected at opposite ends
thereof to said bypass inlet bore (15i) and said by-
pass outlet bore (15o), respectively, said bypass inlet
bore (15i) and said bypass outlet bore (15) being
disposed in parallel to an shaft bore (4’) provided in
said throttle body (1) for a valve shaft (6) of said
throttle valve (5), and said bypass valve (25) and
said actuator (28) are mounted to said device block
(11).

2. An air intake system in an engine according to claim
1, wherein
said bypass intermediate portion (15m) is provided
with a metering bore (20) for controlling the amount
of an intake air in said bypass passage (15) by co-
operation with said bypass valve (25), said metering
bore (20) being disposed so as to be located above

said bypass inlet bore (15i) and said bypass outlet
bore (15o), either when said intake passage (2) is
disposed horizontally and when said intake passage
(2) is disposed with an inlet thereof turned upwards.

3. An air intake system in an engine according to claim
1 or 2, wherein
said device block (11) is made of synthetic resin.

4. An air intake system in an engine, comprising a by-
pass passage (15) bypassing a throttle valve (5) and
connected to an intake passage (2) in a throttle body
(1), and an actuator (28) which is connected to a
bypass valve (25) for opening and closing said by-
pass passage (15) and is operable to open and close
said bypass valve (25),
characterized in that said bypass passage (15) is
formed in said throttle body (1) and comprised of a
bypass inlet bore (15i) and bypass outlet bore (15o),
which open into an upstream portion and a down-
stream portion of the intake passage (2) respectively
with said throttle valve (5) interposed therebetween,
and a bypass intermediate portion (15m) which is
provided in a device block (11) detachably secured
to a mounting surface (10a) formed on said throttle
body (1) and is connected at opposite ends thereof
to said bypass inlet bore (15i) and said bypass outlet
bore (15o), respectively, and said bypass valve (25),
said actuator (28) and an output portion (8b) of a
throttle sensor (8) for detecting an opening degree
of said throttle valve (5) are mounted to said device
block (11) to form a bypass valve/sensor assembly
(43).

5. An air intake system in an engine according to claim
4, wherein
said bypass inlet bore (15i) and said bypass outlet
bore (15o) are disposed in parallel to each other.

6. An air intake system in an engine according to claim
4,
wherein
said bypass outlet bore (15i) and said bypass outlet
bore (15o) are disposed in parallel to a shaft bore
(4’) for a valve shaft (6) of said throttle valve (5).

7. An air intake system in an engine according to any
of claims 4 to 6, wherein
a bottom surface of a housing (10) integrally formed
on said throttle body (1) is said mounting surface
(10a), and said device block (11) accommodated in
said housing (10) is integrally formed with a collar
(11c) which water-tightly closes an open surface of
said housing (10).

8. An air intake system in an engine according to any
of claims 4 to 7, wherein said device block (11) is
made of synthetic resin.
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9. An air intake system in an engine, comprising a by-
pass passage (15) bypassing a throttle valve (5) and
connected to an intake passage (2) in a throttle body
(1), and a bypass valve (25) incorporated in said by-
pass passage (15) for controlling the amount of in-
take air in said bypass passage (15) by cooperation
with a metering bore (20) provided in the intermedi-
ate portion of said bypass passage (15),
characterized in that said metering bore (20) is dis-
posed so as to be located above a bypass inlet bore
(15i) and a bypass outlet bore (15o) of said bypass
passage (15), which open into an upstream portion
and a downstream portion of said intake passage
(2), respectively, either when said intake passage
(2) is disposed horizontally and when said intake
passage (2) is disposed with an inlet thereof turned
upwards.

10. An air intake system in an engine according to claim
9, wherein
said bypass passage (15) is defined in said throttle
body (1) and comprised of said bypass inlet bore
(15i) and said bypass outlet bore (150), which open
into the upstream portion and the downstream por-
tion of said intake passage (2) respectively with said
throttle valve (5) interposed therebetween, and a by-
pass intermediate portion (15m) which is provided
in said device block (11) detachably secured to
amounting surface (10a) formed on said throttle body
(1) and is connected at opposite ends thereof to said
bypass inlet bore (15i) and said bypass outlet bore
(15o) and has said metering bore (20) therein at an
intermediate location, and said bypass valve (25)
and an actuator (28) for opening and closing said
bypass valve (25) are mounted to said device block
(11).

11. An air intake system in an engine according to claim
10,
wherein
said device block (11) is made of synthetic resin.
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