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(57) ABSTRACT 
An intake manifold includes a manifold case having an intake 
passage. A Valve is arranged in the intake passage. The Valve 
is rotatable about its proximal end so as to partly close the 
intake passage. When the Valve partly closes the intake pas 
sage, a clearance is formed between a Wall surface de?ning 
the intake passage and a distal end of the Valve. The clearance 
connects a section of the intake passage upstream of the Valve 
and a section of the intake passage doWnstream of the Valve to 
each other. When the Valve partly closes the intake passage, 
each of side edges of the Valve comes in surface-to-surface 
contact With a portion of the intake passage Wall surface that 
faces the side edge of the Valve, thereby airtightly sealing the 
spaces betWeen the side edges of the Valve and the Wall 
surface of the intake passage. 

7 Claims, 6 Drawing Sheets 
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INTAKE MANIFOLD 

BACKGROUND OF THE INVENTION 

The present invention relates to an intake manifold for an 
engine, and more particularly to an intake manifold that is 
suitable for promoting generation of tumble ?oW or sWirl How 
in cylinders of an engine. 

For example, Japanese Laid-Open Patent Publication No. 
2007-113482 and Japanese Laid-Open Patent Publication 
No. 2008-45430 disclose such typical intake manifolds. 

The intake manifold disclosed in Japanese Laid-Open 
Patent Publication No. 2007-113482 is made of synthetic 
resin and has an intake passage connected to one of intake 
ports of an engine. A doWnstream section of the intake pas 
sage is divided into upper and loWer regions by a partition. A 
synthetic resin valve for opening and closing the loWer region 
in the intake passage is provided in the intake passage at a 
position upstream of the partition. When the loWer region in 
the intake passage is closed by the valve, How of air that ?oWs 
into one of engine cylinders from the intake manifold through 
the upper region in the intake passage generates tumble How 
in the engine cylinder. 

In the case of this intake manifold, molding distortion in 
the synthetic resin intake manifold and valve can cause the 
side edges of the valve to interfere With Wall surface that 
de?nes the intake passage to such an extent that the side edges 
hinder the operation of the valve. To eliminate such a draW 
back, it is inevitable that a clearance is provided betWeen each 
side edge of the valve and a portion of the intake passage Wall 
surface that faces the side edge of the valve. Therefore, When 
the loWer region in the intake passage is closed by the valve, 
air ?oWs into one of the engine cylinders from the intake 
manifold not only through the upper region in the intake 
passage, but also through the clearances. This disadvanta 
geously reduces the e?iciency of generation of tumble How in 
the corresponding engine cylinder. 

The intake manifold disclosed in Japanese Laid-Open 
Patent Publication No. 2008-45430 is made of synthetic resin 
and has intake passages each connected to one of intake ports 
of an engine. A synthetic resin valve is arranged in each intake 
passage. The valves are supported at their proximal ends by a 
shaft. Each valve rotates integrally With the shaft to open and 
close the corresponding intake passage. Each valve has a slit, 
Which is formed by cutting out a part of the distal end of the 
valve. When each intake passage is closed by the correspond 
ing valve, the slit of the valve alloWs air to How therethrough 
to one of the engine cylinders. The air?oW through the slit of 
each valve generates tumble How in the corresponding engine 
cylinder. 

In the case of this intake manifold also, it is inevitable that 
a clearance is provided betWeen each side edge of each valve 
and a portion of the corresponding intake passage Wall sur 
face that faces the side edge of the valve. Therefore, When 
each intake passage is closed by the corresponding valve, air 
?oWs into the engine cylinders from the intake manifold not 
only through the slits of the valves, but also through the 
clearances. This disadvantageously reduces the ef?ciency of 
generation of tumble How in the cylinders. 

SUMMARY OF THE INVENTION 

Accordingly, it is an objective of the present invention to 
provide an intake manifold that is capable of reliably promot 
ing generation of tumble ?oW or sWirl How in engine cylin 
ders. 
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2 
To achieve the foregoing objective and in accordance With 

one aspect of the present invention, an intake manifold 
including a manifold case and a valve is provided. The mani 
fold case has an intake passage. The valve is arranged in the 
intake passage. The valve is rotatable about its proximal end 
so as to partly close the intake passage. When the valve partly 
closes the intake passage, a clearance is formed betWeen a 
Wall surface de?ning the intake pas sage and a distal end of the 
valve. The clearance connects a section of the intake passage 
upstream of the valve and a section of the intake passage 
doWnstream of the valve to each other. When the valve partly 
closes the intake passage, each of side edges of the valve 
comes in surface-to-surface contact With a portion of the 
intake passage Wall surface that faces the side edge of the 
valve, thereby airtightly sealing the spaces betWeen the side 
edges of the valve and the Wall surface of the intake passage. 

In a preferred embodiment, a stepped portion is provided in 
each of the portions of the Wall surface of the intake passage. 
The surface-to-surface contact of the side edges of the valve 
With the portions of the Wall surface of the intake passage is 
achieved When each side edge of the valve contacts one of the 
stepped portions. 

In a preferred embodiment, portions of the valve that 
comes in surface-to-surface contact With the stepped portions 
each have a Width that increases toWard the clearance betWeen 
the Wall surface of the intake passage and the distal end of the 
valve. 

In a preferred embodiment, each side edge of the valve and 
the corresponding stepped portion are formed to be ?tted to 
each other. 

In a preferred embodiment, each side edge of the valve and 
the corresponding stepped portion each have one of a projec 
tion having an acute-angled cross-sectional shape and a 
recess having an acute-angled cross-sectional shape. The ?t 
ting of each side edge of the valve and the corresponding 
stepped portion is achieved by ?tting the projection and the 
recess of the side edge and the stepped portion to each other. 

In a preferred embodiment, a labyrinth structure is formed 
betWeen each side edge of the valve and the Wall surface of the 
intake passage When the side edge is ?tted to the correspond 
ing stepped portion. 

In a preferred embodiment, each side edge of the valve 
comes in surface-to-surface contact, through a sealing mem 
ber, With the corresponding one of the portions of the Wall 
surface of the intake passage. 

Other aspects and advantages of the invention Will become 
apparent from the folloWing description, taken in conjunction 
With the accompanying draWings, illustrating by Way of 
example the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, together With objects and advantages 
thereof, may best be understood by reference to the folloWing 
description of the presently preferred embodiments together 
With the accompanying draWings in Which: 

FIG. 1 is a front vieW illustrating an intake manifold 
according to a ?rst embodiment of the present invention; 

FIG. 2 is a front vieW of the manifold case of the intake 
manifold shoWn in FIG. 1; 

FIG. 3 is a cross-sectional vieW taken along line 3-3 in FIG. 
1; 

FIG. 4 is a cross-sectional vieW taken along line 4-4 in FIG. 
1; 

FIG. 5 is a cross-sectional vieW taken along line 5-5 in FIG. 
1; 
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FIG. 6 is a part of a cross-sectional vieW taken along line 
6-6 in FIG. 1; 

FIG. 7 is a cross-sectional vieW showing a part of an intake 
manifold according to a second embodiment of the present 
invention; 

FIG. 8 is a front vieW shoWing a part of an intake manifold 
according to a third embodiment of the present invention; 

FIG. 9 is a front vieW shoWing a part of an intake manifold 
according to a fourth embodiment of the present invention; 
and 

FIG. 10 is a front vieW shoWing a part of an intake manifold 
according to a modi?ed embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A ?rst embodiment of the present invention Will noW be 
described With reference to FIGS. 1 to 6. 
As shoWn in FIGS. 1 to 3, an intake manifold 10 according 

to the present embodiment includes a manifold case 12, 
Which is made of synthetic resin such as polyamide resin (for 
example, 6-nylon) reinforced With glass ?bers. The manifold 
case 12 has a ?ange portion 14 at front. The ?ange portion 14 
has a plurality of through holes 15. The manifold case 12 is 
?xed to a cylinder head 11 of an engine by means of bolts (not 
shoWn) inserted into the through holes 15 With the ?ange 
portion 14 contacting the cylinder head 11. 
A plurality of intake passages 16 are formed in the mani 

fold case 12. Each intake passage 16 is connected to one of 
intake ports 1111 provided in the cylinder head 11. Each intake 
passage 16 has a rectangular cross section. As shoWn in FIGS. 
2, 4, and 5, a recess 17 is formed in a portion of the manifold 
case 12 on each side of each intake passage 16. A looped 
groove 19 is formed in the front face of the manifold case 12 
so as to encompass all the openings of the intake passages 16 
and the recesses 17. A gasket 13 is received in the groove 19. 
As shoWn in FIGS. 1, 4, and 5, each of the recesses 17, 

except the outer most ones, receives a synthetic resin bearing 
20 having a U-shaped cross section. Each of the outermost 
recesses 17 receives a synthetic resin bearing 21 having a 
support hole 2111. A metal shaft 22 having a square cross 
section is rotatably supported by the bearings 20 and the 
bearings 21. More speci?cally, metal sleeves 23A are ?tted 
about the shaft 22 at positions corresponding to the bearings 
20. Each of the bearings 20 has a metal collar 23C that does 
not rotate relative to the bearing 20, but rotatably supports the 
corresponding sleeve 23A. Metal sleeves 23B are ?tted about 
the shaft 22 at positions corresponding to the bearings 21. 
Each of the bearings 21 has a metal collar 23C that does not 
rotate relative to the bearing 21, but rotatably supports the 
corresponding sleeve 23B. The collar 23C of each bearing 21 
is arranged in the support hole 21a of the bearing 21. 
As shoWn in FIGS. 1, 3, and 6, a synthetic resin valve 24 is 

provided in each intake passage 16. Each valve 24 has an 
insertion hole 2411 at its proximal end. The valves 24 are 
supported by the shaft 22, Which is passed through the inser 
tion holes 2411. By integrally rotating With the shaft 22, each 
valve 24 opens and closes the corresponding intake passage 
16. A support cylinder 25 projects from one side of the mani 
fold case 12. The support cylinder 25 rotatably supports a 
boss 26a of a driven gear 26 With a metal collar (not shoWn) 
in betWeen. One end of the shaft 22 is coupled to the boss 26a 
of the driven gear 26. This alloWs the shaft 22 to rotate 
integrally With the driven gear 26. 
As shoWn in FIG. 1, a motor 27 is located in the vicinity of 

the manifold case 12. A motor shaft 27a of the motor 27 is 
?xed to a drive gear 28, Which meshes With the driven gear 26. 
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4 
When the drive gear 28 rotates together With the motor shaft 
2711, the shaft 22 is rotated through the driven gear 26. As a 
result, each valve 24 is sWitched betWeen a closed position 
shoWn by a solid line in FIG. 3 and an open position shoWn by 
a alternate long and tWo short dashes line. When each valve 24 
is located at the closed position, a narroW clearance 29 is 
formed betWeen a Wall surface de?ning the corresponding 
intake passage 16 and the distal end of the valve 24. The 
clearance 29 connects the upstream section and the doWn 
stream section of the intake passage 16 to each other. That is, 
When each valve 24 is at the closed position, the correspond 
ing intake passage 16 is partly closed by the valve 24. At this 
time, the ?oW of air that is introduced to each intake port 1111 
of the engine through the clearance 29 in the corresponding 
intake passage 16 generates tumble ?oW in the corresponding 
engine cylinder. 
As shoWn in FIGS. 3 and 6, a perpendicularly stepped 

projection 30 is formed in each of portions of the Wall surface 
of each intake passage 16, Which portions each face one of 
side edges of the corresponding valve 24 When the valve 24 is 
at the closed position. When each valve 24 is moved to the 
closed position, each side edge of the valve 24 comes in 
surface-to-surface contact With the corresponding stepped 
projection 30 in the corresponding intake passage 16. More 
speci?cally, a perpendicularly stepped recess 31 is formed at 
each side edge of each valve 24. When each valve 24 is moved 
to the closed position, each stepped projection 30 in the 
corresponding intake passage 16 is ?tted in one of the stepped 
recesses 31 of the valve 24. This airtightly seals the spaces 
betWeen the side edges of each valve 24 and the Wall surface 
of the corresponding intake passage 16. 
The intake manifold 10 is assembled in the following man 

ner. 

First, the shaft 22 is passed through the insertion holes 2411 
of the valves 24 such that the valves 24 are supported by the 
shaft 22. The valves 24 are arranged at equal intervals. Then, 
the sleeve 23A or the sleeve 23B is ?tted about the shaft 22 at 
a position on each side of each valve 24. The collar 23C is 
provided about each of the sleeves 23A, 23B in advance. 
Thereafter, the collars 23C are supported by the bearings 20 
and the bearings 21. 
The thus obtained assembly of the valves 24, the shaft 22, 

and the bearings 20, 21 is subsequently installed in the mani 
fold case 12. At this time, each valve 24 is accommodated in 
the corresponding intake passage 16 of the manifold case 12, 
and each bearing 20, 21 is ?tted in the corresponding recess 
17 of the manifold case 12. Thereafter, the boss 26a of the 
driven gear 26 is inserted to the support cylinder 25 of the 
manifold case 12, so that the boss 26a is ?tted to one end of 
the shaft 22. Finally, the gasket 13 is ?tted in the groove 19 of 
the manifold case 12. This completes the assembly of the 
intake manifold 10. The completed intake manifold 10 is 
?xed to the cylinder head 11 by means of the bolts With the 
?ange portion 14 of the manifold case 12 contacting the 
cylinder head 11 as shoWn in FIG. 3. 
When there is a demand for high engine speed, the valves 

24 receive poWer from the motor 27 and rotate about their 
proximal ends integrally With the shaft 22, and are moved to 
the open position, Which is shoWn by alternate long and tWo 
short dashes line in FIG. 3. As a result, the intake passages 16 
are opened, and air introduced through the open intake pas 
sages 16 alloWs the engine to run at a high speed. 
When there is a demand for loW engine speed, the valves 24 

receive poWer from the motor 27 and rotate integrally With the 
shaft 22, and are moved to the closedposition, Which is shoWn 
by solid line in FIG. 3. As a result, each intake passage 16 is 
partly closed by the corresponding valve 24, so that air is 
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introduced into the engine cylinders through the narrow clear 
ances 29 betWeen the Wall surfaces of the intake passages 16 
and the distal ends of the valves 24. This How of air generates 
tumble How in each engine cylinder. 

The ?rst embodiment has the folloWing advantages. 
When each valve 24 is at the closed position, the spaces 

betWeen the side edges of the valve 24 and the Wall surface of 
the corresponding intake passage 16 are airtightly sealed. If 
the sealing is not airtight, air ?oWs through the spaces 
betWeen the side edges of each valve 24 and the Wall surfaces 
of the corresponding intake passage 16, and hinders genera 
tion of tumble How in each engine cylinder. Therefore, air 
tight sealing betWeen the side edges of each valve 24 and the 
Wall surface of the corresponding intake passage 16 When the 
valve 24 is at the closed position is advantageous for e?i 
ciently generating tumble How in each engine cylinder. 

Airtight sealing betWeen the side edges of each valve 24 
and the Wall surface of the corresponding intake passage 16 is 
achieved by causing each side edge of the valve 24 to come in 
surface-to-surface contact With the corresponding stepped 
projection 30 of the intake passage 16. Thus, even if the 
manifold case 12 is deformed due to, for example, shrinkage, 
the side edges of each valve 24 are prevented from interfering 
With the Wall surface of the corresponding intake passage 16 
to such an extent that the side edges hinder the operation of the 
valve 24. Also, spaces are not formed betWeen the side edges 
and the Wall surface. 
When each valve 24 is moved to the closed position, each 

of the stepped projections 30 on the Wall surface of the cor 
responding intake passage 16 is ?tted in one of the stepped 
recesses 31 formed on the side edges of the valve 24. This 
improves the airtightness between the side edges of each 
valve 24 and the Wall surface of the corresponding intake 
passage 16. 

Each of the side edges of each valve 24 comes in surface 
to-surface contact With one of the stepped projections 30 of 
the corresponding intake passage 16. This con?guration is 
advantageous in accurately determining the position of each 
valve 24 at the closed position. 
A second embodiment Will noW be described. The differ 

ences from the ?rst embodiment Will be mainly discussed. 
As shoWn in FIG. 7, an intake manifold 10 according to the 

second embodiment is different from the intake manifold 10 
according to the ?rst embodiment in that stepped projections 
30 formed on a Wall surface de?ning each intake passage 16 
have acute-angled cross-sectional shapes. Also, unlike the 
intake manifold 10 of the ?rst embodiment, stepped recesses 
31 formed on the side edges of each valve 24 have acute 
angled cross-sectional shapes. As in the case of the ?rst 
embodiment, When each valve 24 is moved to the closed 
position, each of the stepped projections 30 on the Wall sur 
face of the corresponding intake passage 16 is ?tted in one of 
the stepped recesses 31 formed on the side edges of the valve 
24. This airtightly seals the spaces betWeen the side edges of 
each valve 24 and the Wall surface of the corresponding intake 
passage 16. 

In addition to the advantages of the ?rst embodiment, the 
second embodiment has the folloWing advantage. 
The stepped projections 30 and the stepped recesses 31 

each have an acute-angled cross-sectional shape. This further 
improves the airtightness betWeen the side edges of each 
valve 24 and the Wall surface of the corresponding intake 
passage 16, Which is improved by causing each stepped pro 
jection 30 of the intake passage 16 to be ?tted in one of the 
stepped recess 31 of the valve 24. 
A third embodiment Will noW be described. The differ 

ences from the ?rst embodiment Will be mainly discussed. 
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6 
In the ?rst embodiment, the stepped projections 30 each 

have a constant Width. In contrast, as shoWn in FIG. 8, stepped 
projections 30 formed on a Wall surface de?ning each intake 
passage 16 of the third embodiment each have a Width that 
increases toWard the clearance 29 in the intake passage 16. 
Also, unlike the ?rst embodiment, in Which the stepped recess 
31 formed on each side edge of each valve 24 has a constant 
Width, a stepped recess 31 formed on each side edge of each 
valve 24 of the third embodiment has a Width that increases 
toWard the clearance 29 in the intake passage 16. Therefore, 
the Widths of portions of each valve 24 that come in surface 
to-surface contact With the corresponding stepped projections 
30 each increase toWard the corresponding clearance 29, in 
other Words, each increase from the proximal end toWard the 
distal end of the valves 24. 

In addition to the advantages of the ?rst embodiment, the 
third embodiment has the folloWing advantage. 
When each valve 24 is at the closed position, air How in a 

section upstream of the valve 24 concentrates on the clear 
ance 29 in the corresponding intake passage 16. That is, the 
closer to the distal end of each valve 24, the stronger the 
pressure of the air ?oWing through the intake passage 16 
acting on the valve 24 becomes. The Widths of portions of 
each valve 24 that come in surface-to-surface contact With the 
corresponding stepped projections 30 each increase from the 
proximal end toWard the distal end of the valve 24. Thus, even 
in a position near the distal end of each valve 24, Which 
receives a great pressure of air ?oWing through the corre 
sponding intake passage 16, airtight sealing betWeen the side 
edges of the valve 24 and the Wall surface of the correspond 
ing intake passage 16 is reliably maintained. 
A fourth embodiment Will noW be described. The differ 

ences from the ?rst embodiment Will be mainly discussed. 
As shoWn in FIG. 9, in place of the stepped recesses 31, an 

intake manifold 10 according to the fourth embodiment has a 
protrusion 45 on each side edge of each valve 24. Each pro 
trusion 45 extends from the proximal end to the distal end of 
the corresponding valve 24. Also, a recessed portion 46 is 
formed in each of the stepped projections 30 provided on the 
Wall surface that de?ne each intake passage 16. When each 
valve 24 is moved to the closed position, each protrusion 45 of 
the valve 24 is ?tted in the recessed portion 46 of one of the 
stepped projections 30 in the corresponding intake passage 
16. This airtightly seals the spaces betWeen the side edges of 
each valve 24 and the Wall surface of the corresponding intake 
passage 16. 

In addition to the advantages of the ?rst embodiment, the 
fourth embodiment has the folloWing advantage. 

Airtight sealing betWeen the side edges of each valve 24 
and the Wall surface of the corresponding intake passage 16 is 
achieved by causing the protrusion 45 on each side edge of the 
valve 24 to be ?tted in the recessed portion 46 of one of the 
stepped projections 30 in the corresponding intake passage 
16. The ?tting of the protrusions 45 to the recessed portions 
46 form a labyrinth structure betWeen the side edges of each 
valve 24 and the Wall surface of the corresponding intake 
passage 16. This further improves the airtightness betWeen 
the side edges of each valve 24 and the Wall surface of the 
corresponding intake passage 16. 
The above embodiments may be modi?ed as folloWs. 
In the ?rst embodiment, the stepped recess 31 on each side 

edge of each valve 24 may be omitted as shoWn in FIG. 10. In 
this case, When each valve 24 is moved to the closed position, 
each side edge of the valve 24 comes in surface-to-surface 
contact With one of the stepped projections 30 on the Wall 
surface of the corresponding intake passage 16. This air 
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tightly seals the spaces between the side edges of each valve 
24 and the Wall surface of the corresponding intake passage 
16. 

In the ?rst embodiment, as shoWn by alternate long and tWo 
short dashes lines in a circle of an alternate long and short 
dash line in FIG. 6, a rubber sealing member 50 may be 
bonded either to each stepped projection 30 in each intake 
passage 16 or to each stepped recess 31 of each valve 24. In 
this case, each side edge of each valve 24 comes in surface 
to-surface contact With one of the step projections 30 in the 
corresponding intake passage 16 through the corresponding 
sealing member 50. This further improves the airtightness 
betWeen the side edges of each valve 24 and the Wall surface 
of the corresponding intake passage 16. 

In the intake manifold 1 0 of the second embodiment shoWn 
in FIG. 7, each stepped projection 30 may have a Width that 
increases toWard the clearance 29 in the corresponding intake 
passage 16, and each stepped recess 31 may have a Width that 
increases toWard the clearance 29 in the corresponding intake 
passage 16 as in the third embodiment shoWn in FIG. 8. 

The intake manifolds 10 of the previous embodiments are 
capable of promoting generation of tumble How in engine 
cylinders. However, the present invention may be applied to 
other types of intake manifolds. For example, the present 
invention may be applied to an intake manifold that is capable 
of promoting generation of sWirl How in engine cylinders. In 
this case, When each valve is at the closed position, the posi 
tion of clearance, Which is formed betWeen the distal end of 
the valve and the Wall surface de?ning the corresponding 
intake passage and connects the upstream and doWnstream 
sections of the intake passage to each other, is on the left side 
or the right side in the intake passage, instead of being in an 
upper portion of the intake passage as in the above embodi 
ments. 

The invention claimed is: 
1. An intake manifold, comprising: 
a manifold case having an intake passage; and 
a valve arranged in the intake passage, the valve having a 

distal end, a proximal end, and side edges, 
Wherein the valve is rotatable about the proximal end so as 

to partly close the intake passage, 
Wherein When the valve partly closes the intake passage, a 

clearance is formed betWeen a Wall surface of the intake 
passage and the distal end of the valve, the clearance 
connecting a section of the intake passage upstream of 
the valve and a section of the intake pas sage doWnstream 
of the valve to each other, 
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Wherein When the valve partly closes the intake passage, 

each side edge of the valve comes in surface-to-surface 
contact With a stepped portion of the intake passage Wall 
surface that faces each side edge of the valve, the stepped 
portion being provided in each portion of the intake 
passage Wall surface that faces each side edge of the 
valve, the stepped portion extending along the intake 
passage along an entire height of each side edge of the 
valve, and 

Wherein When each side edge of the valve contacts each 
stepped portion, spaces betWeen the side edges of the 
valve and the corresponding Wall surfaces of the intake 
passage are airtightly sealed. 

2. The intake manifold according to claim 1, Wherein a 
Width of each side edge of the valve that comes in the surface 
to-surface contact With the stepped portions of the intake 
pas sage increases from the proximal end of the valve toWard 
the distal end of the valve. 

3. The intake manifold according to claim 1, Wherein each 
side edge of the valve and the corresponding stepped portion 
are formed to be ?tted to each other. 

4. The intake manifold according to claim 3, Wherein each 
side edge of the valve and the corresponding stepped portion 
each have one of a projection having an acute-angled cross 
sectional shape and a recess having an acute-angled cross 
sectional shape, and 

Wherein the ?tting of each side edge of the valve and the 
corresponding stepped portion is achieved by ?tting the 
projection and the recess of the side edge and the stepped 
portion to each other. 

5. The intake manifold according to claim 3, Wherein a 
labyrinth structure is formed betWeen each side edge of the 
valve and the Wall surface of the intake pas sage When the side 
edge is ?tted to the corresponding stepped portion. 

6. The intake manifold according to claim 1, Wherein each 
side edge of the valve comes in the surface-to-surface contact, 
through a sealing member, With the corresponding stepped 
portion of the Wall surface of the intake passage. 

7. The intake manifold according to claim 1, Wherein each 
stepped portion of the intake passage that comes in the sur 
face-to-surface contact With each side edge of the valve has a 
Width that increases from the proximal end of the valve 
toWards the distal end of the valve. 


