EP 1 367 243 B1

Patent Office

desrevers (11) EP 1 367 243 B1

(1 9) ’ o Hllml” m” H“‘ Hll‘ |H‘| |”H ’l |” H"' ‘l“l Hl‘l |”H ’l”l |H‘| Hll‘
Patentamt
0 European

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.
of the grant of the patent: F02D 9/10 (2006.01)

13.04.2011 Bulletin 2011/15
(21) Application number: 03012447.3

(22) Date of filing: 30.05.2003

(54) Intake apparatus for internal-combustion engine
Ansaugvorrichtung fir eine Brennkraftmaschine

Dispositif d’'admission d’air pour moteur a combustion interne

(84) Designated Contracting States: (56) References cited:

DE FR WO-A-02/14721 US-A- 5 275 375
US-B1- 6 352 241
(30) Priority: 30.05.2002 JP 2002195258
*« PATENT ABSTRACTS OF JAPAN vol. 2002, no.

(43) Date of publication of application: 05, 3 May 2002 (2002-05-03) -& JP 2002 004895 A
03.12.2003 Bulletin 2003/49 (MIKUNI CORP), 9 January 2002 (2002-01-09)
« PATENT ABSTRACTS OF JAPAN vol. 2000, no.
(73) Proprietor: AISAN KOGYO KABUSHIKI KAISHA 25, 12 April 2001 (2001-04-12) -& JP 2001 234759
Obu-shi, A (MIKUNI CORP), 31 August 2001 (2001-08-31)
Aichi 474-8588 (JP) « PATENTABSTRACTS OF JAPANVvol.017,n0.612
(M-1509), 11 November 1993 (1993-11-11) -& JP
(72) Inventor: Kawai, Shinji 05187276 A (HITACHI LTD), 27 July 1993
Obu-shi, (1993-07-27)
Aichi 474-8588 (JP) ¢ PATENT ABSTRACTS OF JAPAN vol. 1998, no.
05, 30 April 1998 (1998-04-30) -& JP 10 026033 A
(74) Representative: Griinecker, Kinkeldey, (DENSO CORP), 27 January 1998 (1998-01-27)

Stockmair & Schwanhausser
Anwaltssozietit
Leopoldstrasse 4

80802 Miinchen (DE)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 367 243 B1 2

Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to an intake ap-
paratus for an internal-combustion engine. More partic-
ularly, the present invention relates to an intake appara-
tus having a throttle body capable of preventing defor-
mation of an intake air measuring portion during mount-

ing.
2. Discussion of Related Art

[0002] In a fuel injection type internal-combustion en-
gine, as shown in Figs. 4 and 5, a throttle body 31 is
molded from a synthetic resin material and has an intake
air measuring portion for controlling the amount of intake
air. The throttle body 31 is mounted to an intake manifold
32 molded from a synthetic resin material by passing a
plurality of bolts 35 through respective mounting holes
34 provided in a flange 33 of the throttle body 31, with a
gasket 42 interposed between the flange 33 and the mat-
ing flange 37 of the intake manifold 32. Hollow annular
fittings 36 capable of withstanding the fastening force of
the bolts 35 are inserted into the flange 33 of the throttle
body 31 during or after the molding process. Similarly,
threaded fittings 38 having internal threads engageable
with the bolts 35 are inserted into the flange 37 of the
intake manifold 32 during or after the molding process.
[0003] The throttle body 31 has an intake passage 39
with a circular sectional configuration. The intake pas-
sage 39 extends through the throttle body 31. A throttle
shaft 40 is rotatably fitted across the intake passage 39.
A throttle valve 41 is secured to the throttle shaft 40. The
throttle valve 41 is opened or closed by pivoting of a throt-
tle lever (not shown) secured to one end of the throttle
shaft 40, thereby changing the area of the gap between
the outer peripheral portion of the throttle valve 41 and
the inner wall of the intake passage 39 in the throttle body
31, and thus controlling the amount of intake air. In this
way, the intake air is introduced into the internal-com-
bustion engine.

SUMMARY OF THE INVENTION

[0004] The above-described structure suffers, howev-
er, from the following problems. When the throttle body
and the intake manifold are formed from a synthetic resin
material by injection molding, the flanges may be curved
by shrinkage after the molding process, resulting in deg-
radation of the flatness of the mounting surfaces thereof.
In a case where the annular fittings are inserted into the
flange of the throttle body after the injection molding proc-
ess, the end surfaces of the annular fittings may tilt un-
desirably. If the flanges are fastened together with the
bolts under these circumstances, a problem occurs as
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shownin Fig. 5. Thatis, when the second and subsequent
bolts are tightened, the applied tightening force corrects
forcedly the disagreement in flatness between the intake
manifold mounting surface of the throttle body and the
throttle body mounting surface of the intake manifold.
Consequently, stress-induced strain occurs in the two
mounting parts. The stress-induced strain may extend
as far as the intake air measuring portion for measuring
the amount of intake air admitted by the throttle valve in
the throttle body (hereinafter referred to simply as "meas-
uring portion"), causing the circular sectional configura-
tion of the measuring portion to be deformed to an ellip-
tical shape. In such a case, it may be impossible to ac-
curately measure a small amount of intake air during
idling, for example. In the worst case, the throttle valve
may fail to operate.

[0005] The above-described phenomenon becomes
particularly remarkable when the rigidity of the flange of
the intake manifold is higher than the rigidity of the flange
of the throttle body.

[0006] Under these circumstances, an object of the
present invention is to provide an intake apparatus so
structured that when a throttle body made of a synthetic
resin material is mounted to an intake manifold or the
like, no excessive stress-induced strain occurs in the
measuring portion of the throttle body, thereby allowing
accurate intake air control to be performed when the
amount of intake air is small.

[0007] The document JP 2002004895 discloses a
throttle body avoiding this problem by fixing the device
through a fixing stud in each side supporting the whole
structure.

[0008] The presentinvention made to attain the above-
described object is applied to an intake apparatus for an
internal-combustion engine that has a throttle body
formed with a measuring portion for controlling the
amount of intake air. The throttle body is further formed
with an air duct hose-side engagement portion for leading
intake air to the measuring portion and an intake mani-
fold-side engagement portion for leading the intake air
measured at the measuring portion to a combustion
chamber. According to the present invention, the air duct
hose-side engagement portion and the intake manifold-
side engagement portion are provided with enlarged-di-
ameter portions, respectively, which have an inner diam-
eter larger than the inner diameter of the measuring por-
tion. Moreover, the enlarged-diameter portions have a
wall thickness smaller than the wall thickness of the
measuring portion, whereby at least a portion of one or
both of outer diameters of the enlarged-diameter portions
is larger than the outer diameter of the measuring portion.
[0009] Preferably, an upstream enlarged portion is
formed between the air duct hose-side engagement por-
tion and the measuring portion, and a downstream en-
larged portion is formed between the intake manifold-
side engagement portion and the measuring portion.
Both the upstream and downstream enlarged portions
have a wall thickness smaller than the wall thickness of
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the measuring portion.

[0010] The throttle body of the intake apparatus may
be made of a synthetic resin material.

[0011] The present invention offers the following ad-
vantageous effects. According to the present invention,
the air duct hose-side engagement portion and the intake
manifold-side engagement portion of the throttle body
are provided with enlarged-diameter portions, respec-
tively, which have an inner diameter larger than the inner
diameter of the intake air measuring portion. Moreover,
the enlarged-diameter portions and the enlarged portions
between the engagement portions and the enlarged-di-
ameter portions each have a wall thickness smaller than
the wall thickness of the measuring portion. Accordingly,
strain is absorbed by the enlarged-diameter portions and
the enlarged portions and cannot reach the measuring
portion. Therefore, no excessive stress-induced strain
occurs in the measuring portion, and accurate intake air
control can be performed when the amount of intake air
is small.

[0012] Still other objects and advantages of the inven-
tion will in part be obvious and will in part be apparent
from the specification.

[0013] The invention accordingly comprises the fea-
tures of construction, combinations of elements, and ar-
rangement of parts which will be exemplified in the con-
struction hereinafter set forth, and the scope of the in-
vention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Fig. 1 is a longitudinal sectional view of an intake
apparatus according to an embodiment of the
present invention.

Fig. 2 is a longitudinal sectional view showing exag-
geratedly the intake apparatus in a state where a
throttle body arranged according to the present in-
vention has been secured to an intake manifold.
Fig. 3 is a longitudinal sectional view showing the
intake apparatus in a state where an air duct hose
has been secured to the throttle body.

Fig. 4 is a longitudinal sectional view showing an
intake apparatus according to the prior art before the
constituent parts thereof are assembled together.
Fig. 5 is a longitudinal sectional view showing exag-
geratedly the state of the prior art intake apparatus
after the constituent parts have been assembled to-
gether.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015] A preferred embodiment of the present inven-
tion will be described below with reference to the accom-
panying drawings. In Fig. 1, an intake apparatus 1 com-
prises a throttle body 2 having an intake passage 2a. A
throttle shaft 3 is rotatably fitted across the intake pas-
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sage 2a. A throttle valve 4 is secured to the throttle shaft
3. The throttle valve 4 rotates together with the throttle
shaft 3 to control the amount of intake air in cooperation
with a measuring portion 2b of the inner surface of the
intake passage 2a. A flange 2c is formed at the down-
stream opening of the throttle body 2. The flange 2c con-
stitutes an intake manifold-side engagement portion 6
that is to be secured to an intake manifold 5 (see Fig. 2).
The flange 2c is provided with a plurality of screw holes
2d for insertion of screws 7 (see Fig. 2). The intake man-
ifold-side engagement portion 6 of the throttle body 2 has
an enlarged-diameter portion 2f with an inner diameter
A larger than the inner diameter B of the measuring por-
tion 2b. A downstream enlarged portion (varied-diameter
portion) 2g is formed between the measuring portion 2b
and the enlarged-diameter portion 2f. The wall thickness
a of the enlarged-diameter portion 2f and the wall thick-
ness of the downstream enlarged portion 2g are smaller
than the wall thickness b of the measuring portion 2b.
[0016] An air duct hose-side engagement portion 9 is
formed at the upstream opening of the throttle body 2.
An air duct hose 8 (see Fig. 3) is fitted and secured to
the engagement portion 9. The air duct hose-side en-
gagement portion 9 of the throttle body 2 has an enlarged-
diameter portion 2h with an inner diameter C larger than
the inner diameter B of the measuring portion 2b. An
upstream enlarged portion (varied-diameter portion) 2i
is formed between the measuring portion 2b and the en-
larged-diameter portion 2h. The wall thickness c of the
enlarged-diameter portion 2h and the wall thickness of
the upstream enlarged portion 2i are smaller than the
wall thickness b of the measuring portion 2b. A rib 2e is
formed on the outer periphery of the engagement portion
9 to prevent the air duct hose 8 from coming off. After
the air duct hose 8 has been fitted to the engagement
portion 9, a metallic band 10 (see Fig. 3) is fastened to
the outer periphery of the air duct hose 8 to prevent the
hose 8 from becoming dislodged.

[0017] Next, the operation of this embodiment will be
described. As shown in Fig. 2, if the mounting surface of
the throttle body 2 or the intake manifold 5 is strained,
the flange 2c is distorted by an amount corresponding to
the strain (shown by the chain double-dashed line). How-
ever, because the inner diameter A of the enlarged-di-
ameter portion 2f is larger than the inner diameter B of
the measuring portion 2b and the wall thickness a of the
enlarged-diameter portion 2f and the wall thickness of
the downstream enlarged portion 2g are smaller than the
wall thickness b of the measuring portion 2b, the en-
larged-diameter portion 2f and the downstream enlarged
portion 2g are distorted more easily than the measuring
portion 2b. Therefore, the strain is absorbed by the en-
larged-diameter portion 2f and the downstream enlarged
portion 2g and cannot reach the measuring portion 2b.
It should be noted that the chain double-dashed line
shows the state of the throttle body 2 before it is secured
to the intake manifold 5.

[0018] In Fig. 3, when the band 10 for preventing dis-
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lodging is fastened to the outer periphery of the air duct
hose 8 fitted to the engagement portion 9, the enlarged-
diameter portion 2h is strained (shown by the chain dou-
ble-dashed line) by the fastening force. However, be-
cause the inner diameter C of the enlarged-diameter por-
tion 2h is larger than the inner diameter B of the meas-
uring portion 2b and the wall thickness c of the enlarged-
diameter portion 2h and the wall thickness of the up-
stream enlarged portion 2i are smaller than the wall thick-
ness b of the measuring portion 2b, the enlarged-diam-
eter portion 2h and the upstream enlarged portion 2i are
distorted more easily than the measuring portion 2b.
Therefore, the strain is absorbed by the enlarged-diam-
eter portion 2h and the upstream enlarged portion 2i and
cannotreach the measuring portion 2b. It should be noted
that the chain double-dashed line shows the state of the
enlarged-diameter portion 2h before the air duct hose 8
and the band 10 are attached thereto.

[0019] It should be noted that the present invention is
not necessarily limited to the foregoing embodiment but
can be modified in a variety of ways without departing
from the scope of the present invention as defined by the
claims.

Claims

1. Anintake apparatus for an internal-combustion en-
gine having a throttle body (2), said throttle body (2)
being formed with:

a measuring portion (2b) for controlling an
amount of intake air;

an air duct hose-side engagement portion (9)
for leading intake air to said measuring portion
(2b); and

an intake manifold-side engagement portion (6)
for leading the intake air measured at said meas-
uring portion (2b) to a combustion chamber;
wherein said air duct hose-side engagement
portion(9) and said intake manifold-side en-
gagement portion (6) are provided with en-
larged-diameter portions (2h,2f), respectively,
which have an inner diameter (C,A) larger than
an inner diameter (A) of said measuring portion
(2b), said enlarged-diameter portions (2h,2f)
having a wall thickness (c,a) smaller than a wall
thickness (b) of said measuring portion (2b),
whereby at least a portion of one or both of outer
diameters of said enlarged-diameter portions
(2h,2f) is larger than the outer diameter of said
measuring portion (2b), characterized in that
the inner diameters (C,A) of the enlarged-diam-
eter portions (2h,2f) are larger than the outer
diameter of said measuring portion (2b).

2. An intake apparatus for an internal-combustion en-
gine according to claim 1,
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wherein an upstream conical portion (2i) is formed
between said air duct hose-side engagement portion
(9) and said measuring portion (2b), and a down-
stream conical portion(2g) is formed between said
intake manifold-side engagement portion (6) and
said measuring portion (2b), both of said upstream
conical portion (2i) and downstream conical portion
(2g) having a wall thickness smaller than the wall
thickness (b) of said measuring portion (2b).

3. An intake apparatus for an internal-combustion en-
gine according to claim 1 or 2, wherein said throttle
body (2) is made of a synthetic resin material.

Patentanspriiche

1. Ansaugvorrichtung fir einen Verbrennungsmotor
mit einem Drosselklappengehduse (2), wobei das
Drosselklappengehause (2) versehen ist mit:

einem Messabschnitt (2b) zum Steuern einer
Menge an Ansaugluft;

einen Abschnitt (9), der in Eingriff mit einer Luft-
leitungsschlauch-Seite ist, um Ansaugluft zu
dem Messabschnitt (2b) zu leiten; und

einem Abschnitt (6), der in Eingriff mit einer An-
saugkammer-Seite ist, um die an dem Messa-
bschnitt (2b) gemessene Ansaugluft zu einer
Brennkammer zu leiten;

wobei der Abschnitt (9), der in Eingriff mit der
Luftleitungsschlauch-Seite ist, und der Ab-
schnitt (6), der in Eingriff mit der Ansaugkam-
mer-Seite ist, jeweils mit Abschnitten (2h, 2f) mit
vergroRertem Durchmesser versehen sind, die
einen Innendurchmesser (C, A) haben, der gr6-
Rer ist als ein Innendurchmesser (A) des Mes-
sabschnitts (2b), wobei die Abschnitte (2h, 2f)
mit vergroRertem Durchmesser eine Wanddik-
ke (c, a) haben, die kleiner ist als eine Wanddik-
ke (b) des Messabschnitts (2b), so dass wenig-
stens ein Abschnitt einer oder beider Aufien-
durchmesser der Abschnitte (2h, 2f) mit vergré-
Rertem Durchmesser groRer ist als der Auf3en-
durchmesser des Messabschnitts (2b), da-
durch gekennzeichnet, dass die Innendurch-
messer (C, A) der Abschnitte (2h, 2f) mit vergré-
Rertem Durchmesser grofter sind als der
AuRendurchmesser des Messabschnitts (2b).

2. Ansaugvorrichtung fur einen Verbrennungsmotor
nach Anspruch 1, wobei ein stromauf liegender ko-
nischer Abschnitt (2i) zwischen dem Abschnitt (9),
der in Eingriff mit der Luftleitungsschlauch-Seite ist,
und dem Messabschnitt (2b) ausgebildet ist und ein
stromab liegender konischer Abschnitt (2g) zwi-
schen dem Abschnitt (6), der in Eingriff mit der An-
saugkammer-Seite ist, und dem Messabschnitt (2b)
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ausgebildet ist und sowohl der stromauf liegende ko-
nische Abschnitt (2i) als auch der stromab liegende
konische Abschnitt (2g) eine Wanddicke haben, die
kleiner ist als die Wanddicke (b) des Messabschnitts
(2b).

Ansaugvorrichtung fiir einen Verbrennungsmotor
nach Anspruch 1 oder 2, wobei das Drosselklappen-
gehause (2) aus einem Kunststoffmaterial besteht.

Revendications

Appareil d’'admission pour un moteur a combustion
interne comprenant un corps de papillon (2), ledit
corps de papillon (2) étant formé :

d’'une partie de mesure (2b) pour régler une
quantité d’air d’admission ;

d’'une partie d’engagement coté tuyau d’arrivée
d’air (9) pour conduire de I'air d’admission vers
ladite partie de mesure (2b) ; et

d’une partie d’engagement c6té collecteur d’ad-
mission (6) pour conduire I'air d’admission me-
suré au niveau de ladite partie de mesure (2b)
vers une chambre de combustion ;

dans lequel ladite partie d’engagement coté
tuyau d’'arrivée d’air (9) et ladite partie d’enga-
gement c6té collecteur d’admission (6) sont do-
tées de parties de diamétre élargi (2h, 2f), res-
pectivement, comportant un diamétre interne
(C, A) plus grand qu’un diamétre interne (A) de
ladite partie de mesure (2b), lesdites partie de
diamétre élargi (2h, 2f) ayant une épaisseur de
paroi (c, a) plus petite qu'une épaisseur de paroi
(b) de ladite partie de mesure (2b), de sorte
gu’au moins une partie d'un des diamétres ex-
ternes ou des deux diametres externes desdites
parties de diameétre élargi (2h, 2f) est plus gran-
de que le diamétre externe de ladite partie de
mesure (2b), caractérisé en ce que les diame-
tres internes (C, A) des parties de diamétre élar-
gi (2h, 2f) sont plus grands que le diamétre ex-
terne de ladite partie de mesure (2b).

Appareil d’'admission pour un moteur a combustion
interne conformément a la revendication 1, dans le-
quel une partie conique située en amont (2i) est for-
mée entre ladite partie d’engagement co6té tuyau
d’'arrivée d’air (9) et ladite partie de mesure (2b), et
une partie conique située en aval (2g) est formée
entre ladite partie d’engagement cété collecteur
d’admission (6) et ladite partie de mesure (2b), tant
la partie conique située en amont (2i) que la partie
conique située en aval (2g) ayant une épaisseur de
mur plus petite que I'épaisseur de paroi (b) de ladite
partie de mesure (2b).
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3.

Appareil d’admission pour un moteur a combustion
interne conformémenta larevendication 1 ou 2, dans
lequel ledit corps de papillon (2) est constitué d’un
matériau de résine synthétique.
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FIG.2

FIG.3
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