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(54) Intake manifold

(57)  Anintake manifold is formed by vibration-weld-
ing a first joining member made of a synthetic resin and
a second joining member made of a synthetic resin. The
first joining member includes a plurality of first intake
pipe halves disposed at intervals in parallel to each oth-
er, each forming a part of one of a plurality of intake
pipes. At least one of the opposite ends of each of the
plurality of first intake pipe halves is connected in com-
mon. The second joining member includes a plurality of
second intake pipe halves, each forming the remainder

of the corresponding intake pipe and being connected
to each other at a bridging part positioned in the middle
in the longitudinal direction of the intake pipes. The
bridging part may be provided with a low-rigidity part that
has a rigidity lower than that of parts adjacent thereto.
Thus. the intake manifold formed by vibration-welding a
plurality of joining members made of a synthetic resin
can be produced efficiently and with high precision,
while suppressing the amount of synthetic resin and im-
proving the degree of freedom in the engine layout.
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Description

BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to anintake man-
ifold formed by vibration-welding a plurality of joining
members made of a synthetic resin.

[0002] Conventionally, such an intake manifold is
known in, for example, Japanese Utility Model Registra-
tion Application Laid-open No. 6-73368. This intake
manifold is formed by vibration-welding a first joining
member and a second joining member. In the first joining
member, a plurality of first intake pipe halves are inte-
grally connected over their whole length, each of the first
intake pipe halves forming a part of an intake pipe. In
the second joining member, a plurality of second intake
pipe halves are integrally connected over their whole
length, each of the second intake pipe halves forming
the remainder of the corresponding intake pipe.

[0003] Inthe above-mentioned conventional arrange-
ment, because adjacent intake pipes are integrally con-
nected over their whole length, a comparatively large
amount of synthetic resin is required to form the intake
manifold. Moreover, this arrangement can only be ap-
plied to a case where the distance between adjacent in-
take pipes is comparatively small, leading to restrictions
on the engine layout.

[0004] In order to solve the above-mentioned prob-
lems, it could be conceivable to form an intake manifold
by vibration-welding a first joining member made of a
synthetic resin and a plurality of second joining mem-
bers, the first joining member being formed by connect-
ing in common at least one end of each of a plurality of
intake pipe halves positioned at intervals from each oth-
er and each forming a part of an intake pipe, the second
joining members being separate from each other and
each forming the remainder of the corresponding intake
pipe. An intake manifold is constructed in this manner,
the second joining members need to be managed indi-
vidually, so that it is difficult to make the production effi-
ciency high. Moreover, the second joining members
may be misaligned relative to the first joining member
during vibration welding.

SUMMARY OF THE INVENTION

[0005] The present invention has been achieved in
view of the above-mentioned circumstances, and it is
an object of the present invention to provide an intake
manifold that improves the degree of freedom in the en-
gine layout while suppressing the amount of synthetic
resin, and that can be produced efficiently and with high
precision.

[0006] In order to accomplish the above-mentioned
object, according the present invention, there is pro-
posed an intake manifold including a first joining mem-
ber made of a synthetic resin and a second joining mem-
ber made of a synthetic resin. The first joining member
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includes a plurality of first intake pipe halves disposed
atintervals in parallel to each other, each forming a part
of one of a plurality of intake pipes. At least one of the
opposite ends of each of the plurality of first intake pipe
halves is connected in common. The second joining
member includes a plurality of second intake pipe
halves, each forming the remainder of the correspond-
ing intake pipe and being connected to each other at
bridging parts positioned in the middle in the longitudinal
direction of the intake pipes. The intake manifold is
formed by vibration-welding the first joining member and
the second joining member.

[0007] This arrangement allows comparatively wide
gaps to be set between the plurality of intake pipes of
the intake manifold, thereby alleviating restrictions on
the engine layout. Moreover, because adjacent intake
pipes are connected to each other at least one of the
opposite ends thereof and at the bridging parts that are
in the middle in the longitudinal direction of the intake
pipes, the amount of synthetic resin can be reduced in
comparison with an intake manifold having a structure
in which adjacent intake pipes are integrally connected
over their whole length. Moreover, because the first join-
ing member formed from the plurality of first intake pipe
halves with their relative positions being fixed and the
second joining member formed from the plurality of sec-
ond intake pipe halves with their relative positions being
fixed, are vibration-welded together to form the intake
pipes, an intake manifold can be produced efficiently
and with high precision.

[0008] In a preferred feature, the intake manifold is
arranged such that the bridging part includes a low-ri-
gidity part that has a rigidity lower than that of parts ad-
jacent thereto. In accordance with this arrangement,
when warp and distortion that are caused in the second
joining member are corrected by means of a backup
member of the vibration welding die on the contact sur-
face between the second joining member and the first
joining member during vibration welding of the first and
second joining members, the warp and distortion can be
absorbed by the low-rigidity part to correct the overall
shape of the second joining member, thus preventing
any displacement being caused in the vibration welded
joint face to improve the welding quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIGS. 1 to 4 show one embodiment of the
present invention.

[0010] FIG. 1 is a perspective view of a surge tank
and an intake manifold.

[0011] FIG. 2 is a perspective view of a first joining
member.
[0012]
member.
[0013]
1.

FIG. 3 is a perspective view of a second joining

FIG. 4 is a cross section along line 4-4 in FIG.
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DESCRIPTION OF PREFERRED EMBODIMENT

[0014] An embodiment of the present invention is ex-
plained below by reference to the attached drawings.
[0015] Referring to FIG. 1, an intake manifold M,
which is connected to, for example, a four-cylinder en-
gine (notillustrated), includes a plurality of, for example,
four intake pipes 5 disposed in parallel to each other.
One end of each of the intake pipes 5 is connected in
common to a surge tank 6. Integrally provided on the
other ends of the intake pipes 5 is a common engine
mounting flange 9 via which the intake manifold M is
connected to the engine. The intake pipes 5 are dis-
posed in parallel to each other in a shape such that they
curve around, for example, substantially 180 degrees
on the way from the surge tank 6 to the engine mounting
flange 9.

[0016] The surge tank 6 is formed by vibration-weld-
ing an open end of a first tank half 7 made of a synthetic
resin and opening upward, and an open end of a second
tank half 8 made of a synthetic resin and opening toward
the first tank half 7 along the entire periphery thereof.
Said one end of each of the intake pipes 5 of the intake
manifold M is provided so as to be connected integrally
and in common to one side of the first tank half 7. Con-
nected to one end, along the direction in which the intake
pipes 5 are arranged, of the first tank half 7 is a conduit
10 for conducting air into the surge tank 6, the flow rate
of the air being controlled by a throttle valve (not illus-
trated).

[0017] Referring to FIGS. 2 to 4, the intake manifold
M is formed by vibration-welding first and second joining
members 11 and 12 each made of a synthetic resin.
[0018] The first joining member 11 is formed by con-
necting in common at least one end (both ends in this
embodiment) of the opposite ends of each of a plurality
of, for example, four first intake pipe halves 13, which
each form the main part of the corresponding intake pipe
5. The first joining member 11 includes the first intake
pipe halves 13, the first tank half 7, and the engine
mounting flange 9. One end of each of the first intake
pipe halves 13 is connected integrally and in common
to the first tank half 7. The other end of each of the first
intake pipe halves 13 is connected integrally to the com-
mon engine mounting flange 9.

[0019] The first intake pipes halves 13 are formed so
that each has an opening 16 on the outer peripheral side
of the curved part. A joining flange 17 is integrally formed
on the periphery of each of the openings 16 so as to
project outward.

[0020] The second joining member 12 is formed by
connecting a plurality of, for example, four second intake
pipe halves 14 each forming the remainder of the cor-
responding intake pipe 5, via three bridging parts 15 po-
sitioned in the middle in the longitudinal direction of the
intake pipes 5.

[0021] The second intake pipe halves 14 are formed
so as to block the openings 16 of the first intake pipe
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halves 13. Integrally formed on the outer periphery of
each of the second intake pipe halves 14 is a joining
flange 18 that is joined to the joining flange 17 of the
corresponding first intake pipe half 13.

[0022] When forming the intake manifold M by vibra-
tion-welding the first and second joining members 11
and 12, the joining flanges 17 and 18 that correspond
to each other are vibration-welded.

[0023] The bridging parts 15 are disposed in the
curved parts in the middle in the longitudinal direction of
the intake pipes 5, and connects together the second
intake pipe halves 14. A low-rigidity part 15a is provided
in each of the bridging parts 15 in substantially the cent-
er along the direction in which the intake pipes 5 are
arranged, the low-rigidity part 15a having an outwardly
projecting curved shape so that the thickness of the low-
rigidity part 15a can be made thinner than that on either
side thereof, thereby lowering its rigidity relative to ad-
jacent parts.

[0024] Next, the operation of this embodiment is ex-
plained. The intake manifold M is formed by vibration-
welding the first joining member 11 and the second join-
ing member 12. The first joining member 11 is formed
by connecting in common at least one (both in this em-
bodiment) of the opposite ends of each of the plurality
of, for example, four first intake pipe halves 13 disposed
atintervals in parallel to each other and forming the main
parts of the plurality of, for example, four intake pipes 5.
The second joining member 12 is formed by connecting,
via the bridging parts 15 positioned in the middle in the
longitudinal direction of the intake pipes 5, the plurality
of, for example, four second intake pipe halves 14 each
forming the remainder of the corresponding intake pipe
5.

[0025] In the intake manifold M having this arrange-
ment, comparatively wide gaps can be set between ad-
jacent intake pipes 5, thereby relaxing the restrictions
on the engine layout. Moreover, adjacent intake pipes 5
are only connected to each other at least one (both in
this example) of their opposite ends and by the bridging
parts 15 that are in the middle in the longitudinal direc-
tion of the intake pipes 5. The amount of synthetic resin
to form the intake manifold M can therefore be reduced
in comparison with an intake manifold having a structure
in which adjacent intake pipes are integrally connected
over their whole length.

[0026] Moreover, because the first joining member 11
that is formed from the plurality of first intake pipe halves
13 with the relative positions thereof fixed, and the sec-
ond joining member 12 that is formed from the plurality
of second intake pipe halves 14 with the relative posi-
tions thereof fixed are vibration welded, the first intake
pipe halves 13 and the second intake pipe halves 14
together forming the intake pipes, it is unnecessary to
individually manage the first intake pipe halves 13 and
the second intake pipe halves 14, and the intake mani-
fold M can be produced efficiently and with good preci-
sion.



5 EP 1 264 982 A1 6

[0027] Additionally, the low-rigidity parts 15a that
have a rigidity lower than that of the adjacent parts are
provided in the bridging parts 15. Therefore, when warp
and distortion that are caused in the second joining
member are corrected by means of a backup member
of the vibration welding die on the surface where the
second joining member makes contact with the first join-
ing member during vibration welding of the first and sec-
ond joining members, the warp and distortion can be ab-
sorbed by the low-rigidity part so as to correct the overall
shape of the second joining member 12, thus preventing
any displacement in the vibration welded joint faces to
improve the welding quality when producing the intake
manifold M.

[0028] Although the present invention is explained in
detail above, the present invention should not be limited
to the above embodiment, and can be modified in a va-
riety of ways without departing from the spirit and scope
of the present invention.

[0029] Anintake manifold is formed by vibration-weld-
ing a first joining member made of a synthetic resin and
a second joining member made of a synthetic resin. The
first joining member includes a plurality of first intake
pipe halves disposed at intervals in parallel to each oth-
er, each forming a part of one of a plurality of intake
pipes. At least one of the opposite ends of each of the
plurality of first intake pipe halves is connected in com-
mon. The second joining member includes a plurality of
second intake pipe halves, each forming the remainder
of the corresponding intake pipe and being connected
to each other at a bridging part positioned in the middle
in the longitudinal direction of the intake pipes. The
bridging part may be provided with a low-rigidity part that
has a rigidity lower than that of parts adjacent thereto.
Thus, the intake manifold formed by vibration-welding a
plurality of joining members made of a synthetic resin
can be produced efficiently and with high precision,
while suppressing the amount of synthetic resin and im-
proving the degree of freedom in the engine layout.

Claims
1. An intake manifold comprising:

a first joining member made of a synthetic resin
and comprising a plurality of first intake pipe
halves disposed at intervals in parallel to each
other, each forming a part of one of a plurality
of intake pipes, and at least one of the opposite
ends of each of the plurality of first intake pipe
halves being connected in common; and

a second joining member made of a synthetic
resin and comprising a plurality of second in-
take pipe halves, each forming the remainder
of the corresponding intake pipe and being con-
nected to each other at a bridging part posi-
tioned in the middle in the longitudinal direction
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of the intake pipes;

the intake manifold being formed by vibration-
welding the first joining member and the second
joining member.

2. The intake manifold according to Claim 1 wherein
the bridging part comprises a low-rigidity part that
has a rigidity lower than that of parts adjacent there-
to.
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