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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention generally relates to a
bearing device to be mounted in various fluid systems,
and more specifically to a bearing device for bearing a
rolling element arranged in a fluid passage within a fluid
system housing, as is known from US 4 938 452 A,
which discloses all features of the preamble of claim 1.

2. Description of the Related Art

[0002] A vehicle engine carburetor used as a fluid sys-
tem is exemplified in Fig. 2. In Fig. 2, the carburetor in-
cludes a venturi 3 in the middle of an intake passage 2
within an intake pipe 1. A nozzle 4 which is connected
to a fuel chamber (float chamber) is mounted on the nar-
rowest portion of the venturi 3, and is made open so that
fuel may be injected from the nozzle 4 by making use of
a negative pressure generated in the venturi 3 to form
a mixture gas. Typically, a throttle valve 5 for controlling
amount of supplying the mixture gas to the engine side
is disposed at the downstream side of the venturi 3 in
such a manner that the valve 5 can be rotated by means
of a bearing device 10 as will be described later.
[0003] The bearing device 10 is so structured as in
shown in Fig. 3. A roller bearing 12 is fitted into a cou-
pling bore 11 formed in a wall portion of the intake pipe
1 which faces the diameter direction thereof, and a shaft
6 of the throttle valve 5 is supported by this roller bearing
12. As the roller bearing 12 used herein, a general-pur-
pose bearing having a plurality of balls 16 held between
an outer race 13 and an inner race 14 by a retainer 15
is chosen. Since air flow must be shielded, the bearing
used therefor is formed with seals such that sealing
plates 17, 17 are arranged at the both sides. The move-
ment of an acceleration pedal (not shown) which exerts
on one end of the shaft 6 via a lever 7 allows the throttle
valve 5 to appropriately rotate.
[0004] Due to the structural design of the above-stat-
ed carburetor, the throttle valve 5 may be assembled
concurrently while the shaft 6 is passed to the roller
bearing 12. Therefore, the coupling bore 11 in the intake
pipe 1 may not be tightly engaged with the roller bearing
12, and the roller bearing 12 may not be tightly engaged
with the shaft 6 of the throttle valve 5. This potentially
results in clearance a or b at the respective engaged
sections due to a dimensional error. If the clearance a
or b is formed, air as well as impurities such as water,
oil or grease permeates through the clearance a or b
into the intake passage 2 since the rotation of engine
may also generate a negative pressure in the intake
passage 2. This causes the engine performance to be
deteriorated. Therefore, a sealing measure against this
malfunction has been desired. Further, this type of car-

buretor is disposed in an engine room having a large
variance of temperature, resulting in a difference in ther-
mal expansion among the following three essential com-
ponents of the bearing device 10: the intake pipe 1, the
roller bearing 12, and the shaft 6 of the throttle valve 5.
Then, the same clearance a or b as above may be pos-
sibly formed at these engaged sections. In view of this,
the above-described sealing measure has also been de-
sired.
[0005] The carburetor typically includes a choke valve
for controlling the amount of intake gas at the upstream
side of the venturi 3. A bearing device for bearing this
choke valve also requires the above-described sealing
measure.
[0006] Some of the vehicle engine fuel systems may
include a fuel injection system in place of a carburetor.
A bearing device for bearing a throttle valve mounted in
this type of fuel injection system also requires the same
sealing measure.
[0007] Further, some fluid systems may include a fluid
passage in which a higher pressure is generated than
atmospheric pressure. A bearing device for bearing a
rolling element disposed in such a fluid passage re-
quires a sealing measure to prevent the fluid in the fluid
passage from leaking to the outside therefrom.

SUMMARY OF THE INVENTION

[0008] The present invention has been made in view
of the conventional problems pointed out as above, and
has an object to provide a bearing device with high seal-
ing capability which is reliable of shielding any fluid or
material from moving between the fluid passage within
a fluid system housing and the outside of the housing.
[0009] In order to achieve the above object, the
present invention provides a bearing device having a
roller bearing equipped with seals which is fitted into a
coupling bore in the wall of a fluid system housing, the
fluid system having therein a fluid passage generating
pressure difference between inside and outside of the
housing, so that the roller bearing supports a shaft of a
rolling element disposed in the fluid passage, wherein
the roller bearing includes at least one annular groove
in the outer circumferential surface of the outer race
thereof and the inner circumferential surface of the inner
race thereof, and a seal ring made of an elastic material
is engagingly arranged on the interior of each of the at
least one annular groove to attain sealing effect be-
tween the outer race and the inner surface of the cou-
pling bore in the housing and between the inner race
and the shaft of the rolling element.
[0010] With the thus constructed bearing device, any
clearance that may occur in the engaged sections be-
tween the roller bearing and the housing and between
the roller bearing and the shaft of the rolling element due
to a dimensional error, difference in thermal expansion,
etc. will be eliminated by a seal ring made of an elastic
material. This closure shields any fluid or material from
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moving between the fluid passage within the housing
and the outside of the housing.
[0011] According to the present invention, any partic-
ular kind or form of the fluid system housing and the roll-
ing element disposed in the fluid passage within the
housing may be available. An intake pipe for a vehicle
engine and a butterfly valve may be chosen as the hous-
ing and the rolling element, respectively. In this case,
the fluid passage within the housing is available for an
intake passage and the butterfly valve is available for a
throttle valve or a choke valve.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Other features or advantages of the present in-
vention will be apparent from the following detailed de-
scription taken in conjunction with the accompanying
drawings, in which:

Fig. 1 is a sectional view showing the structure of a
bearing device in accordance with the present
invention ;
Fig. 2 is a sectional view schematically showing a
general structure of a vehicle engine carburetor to
which the bearing device in accordance with the
present invention may be applied; and
Fig. 3 is a sectional view showing the structure of a
prior art bearing device applied to bearing for a
throttle valve of a vehicle engine carburetor.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0013] A description will be made of a preferred em-
bodiment of the present invention with reference to the
accompanying drawings.
[0014] Fig. 1 shows a bearing device in accordance
with the present invention. The present bearing device
10 is applied for the vehicle engine carburetor shown in
Fig. 2, and has the same basic mechanism as that
shown in Fig. 3. Therefore, the same reference numer-
als are given to the same portions as the portions shown
in Fig. 3, omitting their description. According to the
present embodiment, the roller bearing 12, which bears
the throttle valve 5 (see Fig. 2) disposed in the intake
passage 2 within the intake pipe (housing) 1, includes
a line of annular grooves 21 and 22 formed in the outer
circumferential surface of the outer race 13 thereof and
the inner circumferential surface of the inner race 14
thereof, respectively, at the intake passage (fluid pas-
sage) 2 side within the intake pipe 1. The bearing 12
also includes O-rings (seal rings) 23 and 24 engagingly
arranged on the interior of the annular grooves 21 and
22, respectively. The roller bearing 12 is fitted into the
coupling bore 11 in the intake pipe 1 via the O-ring 23
at its outer race 13 side while the shaft 6 of the throttle
valve 5 is engagingly received by roller bearing 12 via
the O-ring 24 at the inner race 14 side.

[0015] With the so constructed bearing device 10, the
clearance a or b that may occur between the outer race
13 of the roller bearing 12 and the inner surface of the
coupling bore 11 in the intake pipe 1 or between the in-
ner race 14 of the roller bearing 12 and the shaft 6 of
the throttle valve 5 due to a dimensional error, difference
in thermal expansion, etc. may be eliminated by the O-
rings 23 and 24 which are made of an elastic material.
As a result, air as well as impurities such as water, oil
or grease may be avoided from permeating into the in-
take passage (fluid passage) 2 within the intake pipe 1.
The O-rings 23 and 24 also contribute to the prevention
of creep (slippage) or absorption of vibration noise.
Therefore, a smooth operation of the throttle valve 5 is
ensured.
[0016] While the single O-rings 23 and 24 are ar-
ranged on the outer race 13 and the inner race 14 of the
roller bearing 12, respectively, in the present embodi-
ment, the number of O-rings 23, 24 is at discretion. It is
to be understood that two or more O-rings may be ar-
ranged. The material of the O-rings 23 and 24 may be
also freely selectable, and it may be rubber or plastic.
[0017] Further, according to the present embodiment,
the annular grooves 21 and 22 are respectively formed
in the outer race 13 and the inner race 14 of the roller
bearing 12 so that the O-rings 23 and 24 can be engag-
ingly arranged on the roller bearing 12. As an alterna-
tive, an annular groove may be formed on the inner sur-
face of the coupling bore 11 in the intake pipe 1 or on
the shaft 6 of the throttle valve 5 on which an O-ring may
be engagingly arranged.
[0018] As has been described, according the bearing
device of the present invention, the seal ring made of
an elastic material is reliable to prevent any material or
fluid from moving between the fluid passage within the
housing and the outside of the housing even though any
clearance occurs in the engaged sections between the
roller bearing and the fluid system housing and between
the roller bearing and the shaft of the rolling element due
to a dimensional error, difference of thermal expansion,
etc. Therefore, the bearing device according to the
present invention is advantageous to bear the rolling el-
ement disposed in the fluid passage wherein pressure
difference is generated between the inside and the out-
side of the housing.

Claims

1. A bearing device (10) having a roller bearing (12)
equipped with seals (17) which is fitted into a cou-
pling bore (11) in the wall of a fluid system housing
(1), said fluid system having therein a fluid passage
causing pressure difference between inside and
outside of the housing, in which said roller bearing
(12) bears a shaft (6) of a rolling element disposed
in the fluid passage, characterised in that said roll-
er bearing (12) includes at least one annular groove
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(21; 22) in the outer circumferential surface of the
outer race (13) thereof and in the inner circumfer-
ential surface of the inner race (14) thereof, and a
seal ring (23; 24) made of an elastic material is en-
gagingly arranged on the interior of each of said at
least one annular groove (21; 22) to attain sealing
effect between the outer race (13) and the inner sur-
face of the coupling bore (11) in the housing and
between the inner race (14) and the shaft (6) of the
rolling element.

2. A bearing device as claimed in claim 1, wherein the
fluid system housing (1) is in form of a vehicle en-
gine intake pipe having therein an intake passage,
and the rolling element is a butterfly valve.

3. A bearing device as claimed in claim 2, wherein the
butterfly valve is a throttle valve.

4. A bearing device as claimed in claim 2, wherein the
butterfly valve is a choke valve.

Patentansprüche

1. Lagervorrichtung (10) mit einem mit Dichtungen
(17) ausgestatteten Rollenlager (12), das in einer
Kupplungsbohrung (11) in der Wand eines Fluidsy-
stemgehäuses (1) angebracht ist, wobei in dem
Fluidsystem ein Fluidkanal ausgebildet ist, der eine
Druckdifferenz zwischen dem Gehäuseinneren und
-äußeren verursacht, wobei das Rollenlager (12) ei-
ne Welle (6) eines im Fluidkanal angeordneten Rol-
lelements trägt, dadurch gekennzeichnet, dass
das Rollenlager (12) mindestens eine ringförmige
Nut (21; 22) in der Außenumfangsfläche seines Au-
ßenrings (13) und in der Innenumfangsfläche sei-
nes Innenrings (14) enthält und ein aus einem ela-
stischen Material bestehender Dichtungsring (23;
24) mit dem Inneren jeder der mindestens einen
ringförmigen Nut (21; 22) im Eingriff steht, um zwi-
schen dem Außenring (13) und der Innenfläche der
Kupplungsbohrung (11) im Gehäuse und zwischen
dem Innenring (14) und der Welle (6) des Rollele-
ments eine Dichtwirkung zu erzielen.

2. Lagervorrichtung nach Anspruch 1, bei der das
Fluidsystemgehäuse (1) in Form eines Fahrzeug-
motor-Ansaugrohrs vorliegt, in dem ein Einlasska-
nal ausgebildet ist, und das Rollelement ein Klap-
penventil ist.

3. Lagervorrichtung nach Anspruch 2, bei der das
Klappenventil ein Drosselventil ist.

4. Lagervorrichtung nach Anspruch 2, bei der das
Klappenventil eine Vordrossel ist.

Revendications

1. Palier (10) ayant un palier à roulement(12) muni de
joints (17), ajusté dans un alésage d'accouplement
(11) dans la paroi d'un logement de système fluidi-
que (1) ledit système fluidique ayant un passage de
fluide provoquant une différence de pression entre
l'intérieur et l'extérieur du logement, dans lequel le-
dit palier à roulement (12) porte un arbre (6) d'un
élément de roulement disposé dans le passage flui-
dique, caractérisé en ce que ledit palier à roule-
ment (12) comporte au moins une gorge annulaire
(21 ; 22) dans la surface circonférentielle externe
du chemin de roulement externe (13) de celui-ci et
dans la surface circonférentielle interne du chemin
de roulement interne (14) de celui-ci, et une bague
d'étanchéité (23 ; 24) fabriquée en matériau élasti-
que est disposée de manière à s'engager sur l'inté-
rieur de chacune desdites au moins une gorge an-
nulaire (21 ; 22) pour obtenir un effet d'étanchéité
entre le chemin de roulement externe (13) et la sur-
face interne de l'alésage d'accouplement (11) dans
le logement et entre le chemin de roulement interne
(14) et l'arbre (6) de l'élément de roulement.

2. Palier selon la revendication 1, dans lequel le loge-
ment (1) du système fluidique est en forme de tuyau
d'admission de moteur de véhicule comprenant un
passage d'admission, et l'élément de roulement est
une vanne papillon.

3. Palier selon la revendication 2, dans lequel la vanne
papillon est une soupape d'étranglement.

4. Palier selon la revendication 2, dans lequel la vanne
papillon est une vanne à buse.
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