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(57) ABSTRACT

An apparatus for controlling a throttle valve electronically in
an internal combustion engine. The actuator 2 is supported
on a body 1A by fixing a base plate 7 to a flange 1B of the
body 1A with a bolt 6, and an elastic member 9 is fixed at
an outer surface of a cylindrical projection 2C which is
positioned on one end 2B of the body of the actuator 2. The
inner surface of a case 1C of the body 1A covers cylindrical
projection 2C. One end 2B of the body of the actuator 2,
opposite the actuator output end, is thus supported by the
body 1A via elastic member 9. Therefore, it is not necessary
to provide a heavy wall thickness of the flange by which the
actuator 2 is supported or of the body of the actuator, and
increase the strength of the internal structure of the actuator,
and increase weight, size, and cost of the actuator.

69 Claims, 4 Drawing Sheets
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APPARATUS FOR CONTROLLING A
THROTTLE VALVE ELECTRONICALLY IN
AN INTERNAL COMBUSTION ENGINE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of The Invention

The present invention relates to improvements to an
apparatus for controlling a throttle valve electronically, such
as an electronic motor, in an internal combustion engine.

2. Description of The Background Art

The previously known apparatus 1, as shown in FIG. 6, is
installed in an intake air passage of an internal combustion
engine, and the actuator 2 (such as an electronic motor)
generates driving power on the basis of a driving signal of
the control unit, which can open/close the throttle valve
through the gear wheel transfer structure 3 and the axis 4 and
related structure. The actuator can make an adjustment to the
open angle of the throttle valve, which is separated from the
accelerator operation of the driver. However, the actuator 2
is fixed on the flange 1B of the body 1A with a bolt 6. Thus,
a one end supporting structure is used, which has the defects
discussed below.

A one end supporting structure does not have enough
anti-vibration control, and the actuator 2 is vibrated easily by
the contrary rotation power on one end 2A side, which is the
starting point. This problem could be reduced by making a
heavy wall thickness of the flange and the body of the
actuator 2, or increasing the strength of the internal structure
of the actuator 2. However, this increases the weight, the
size, and the cost.

Furthermore, the anti-vibration characteristics may be
improved by fixing the free end 2B side of the actuator 2
(non-output side) on the case 1C of the body 1A with a press
fit. But in this case, high accuracy may be needed to
maintain the precision position to the gear wheel transfer
structure 3. As a result, this may make assembly more
difficult and increase the cost by a large amount.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to
provide an apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine which addresses
the above situation by improving the anti-vibration
characteristics, while reducing the cost and providing a
simple structure.

In view of the above, an apparatus for controlling a
throttle valve electronically according to the present inven-
tion comprises a throttle valve installed in an intake air
passage of an internal combustion engine, and an actuator to
control the throttle valve to open/close, and a supporting
member to fasten a body of the actuator on the output side
of the actuator, and a cover member to cover the body of the
actuator, which has a predetermined gap to the cover
member, and which is supported independently from open/
close control of the throttle valve on the non-output side of
the actuator, and an elastic member in the predetermined
gap.

With such a structure for the present invention, the
non-output side of the body is supported by the elastic
member, and both ends are supported instead of one end, and
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the anti-vibration characteristics can be improved effectively
even though a simple and low cost structure is used.

That is to say, it is not necessary to make a heavy wall
thickness of the flange by which the actuator 2 is supported
or of the body of the actuator, and increase the strength of
the internal structure of the actuator, and increase the weight,
the size, and the cost of the actuator.

Furthermore, the actuator can be fixed flexibility on, and
there is no need to require high precision work for precision
positioning, which can make assembly more difficult and
increase the cost.

In addition, the elastic member is placed in the predeter-
mined gap which is formed between the cylindrical outer
side of the actuator which is covered by the cover member
on the non-output side and the inside of the cover member,
or the elastic member is placed in the predetermined gap
which is formed between the plane perpendicular to the
output axis of the actuator and the inside of the cover
member.

Also, the present invention further comprises fixing
means to fix the elastic member in the predetermined gap
which is formed between the cylindrical outer side of the
actuator, which is covered by the cover member on the
non-output side, and the inside of the cover member, and as
a result, the fixing means restricts the movement of the
elastic member along the cylindrical central axis of the
non-output side of the actuator.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a section view of an apparatus for controlling a
throttle valve electronically according to the first embodi-
ment of the present invention.

FIG. 2 is a part side view of using another elastic member.

FIG. 3(A) is a part of another elastic member magnified.

FIG. 3(B) is a front view of the elastic member shown
FIG. 3(A).

FIG. 3(C) is an II(C)—III(C) section view of FIG. 3(B).

FIG. 4 is a part of the second embodiment of the present
invention magnified.

FIGS. 5 are views of another elastic member.

FIG. 6 is a section view of an apparatus for controlling a
throttle valve electronically according to the previously
known apparatus.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A more detailed description of the present invention is
given below on the basis of attached figures which are
provided with the same numbers for the same elements as
shown in FIG. 6.

The first embodiment associated with the present inven-
tion is shown in FIG. 1, which indicates the throttle valve 5
installed in an intake air passage of an internal combustion
engine, and the intake air passage area can be adjusted by the
throttle valve 5, which opens/closes around the rotation axis
4. The actuator 2, such as an electronic motor, generates
driving power on the basis of a driving signal of the control
unit (not shown), which can make an adjustment to the open
angle of the throttle valve, which is separated from the
accelerator operation of the driver.

The actuator 2 associated with the first embodiment is
fixed via the flange 2D of the body of the actuator 2 to the
base plate 7 with a bolt 8, and the actuator 2 and base plate
7 are fixed on the body 1A by fixing the base plate 7 to the
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flange 1B of the main body 1 with the bolt 6. The bolt 6, the
base plate 7, and the bolt 8 form a supporting member.

However, if the actuator 2 is fixed to the body 1A on only
one end 2A side (output side) of the actuator 2, the anti-
vibration characteristics will deteriorate at one end. But in
the first embodiment, the actuator is not only fixed to the
body 1A on one end 2A side (output side), but also on the
other end 2B side (non-output side). As a result, anti-
vibration characteristics are improved. An elastic member 9
(an o-ring made of rubber, silicon, and so on) is fixed
between the outer surface of the cylindrical projection 2C
which is positioned on one end 2B side of the body of the
actuator 2 and the inner surface of the case, or cover, 1C of
the body 1A in which the cylindrical projection 2C is
covered, and therefore, the end 2B side of the body of the
actuator 2 is supported by the body 1A. In this way, a
supporting structure which supports both ends is provided
instead of a structure supporting one end. The structure by
the end 2B side of the body of the actuator 2 is supported on
the body 1A with the o-ring, and the anti-vibration charac-
teristic is improved effectively even though a simple and a
low cost structure is provided. That is to say, it is not
necessary to make a heavy wall thickness of the flange by
which the actuator 2 is supported or of the body of the
actuator, and increase the strength of the internal structure of
the actuator, and increase the weight, the size, and the cost
of the actuator.

Furthermore, the actuator can be fixed flexibility on the
case 1C of the body 1A with the o-ring, which does not
require high precision work for precision fit and precision
positioning to the gear wheel transfer structure 3. This
makes assembly easier and reduces cost.

In the preferred embodiment, the o-ring for the elastic
member is a standard o-ring, which is preferable from the
view point of lower cost. In addition, a backup-ring 10 (the
ring member consists of metal, plastic, gum, silicon and so
on) which is positioned between the elastic member 9 and
one end 2E of the body of the actuator 2, has the function of
fixing the member 9 and preventing torsion and other
movment of the elastic member 9 as shown in FIG. 1, and
is preferable from the view point of cost. Furthermore, the
outer surface of the projection 2C of the body of the actuator
2 can be in the shape of a step and have the same function
and effect as the back-up-ring 10 as shown in FIG. 1. Also,
the inner surface of the case 1C of the body 1A can have a
flute in which the elastic member 9 is supported, and have
the same function and effect as the back-up-ring 10 as shown
in FIG. 1.

The elastic member 9 can also be an elastic member of
wave shape (metal, plastic, gum, silicon and so on) as shown
in FIG. 2.

Although the first embodiment has the elastic member 9
fixed on the outer surface of the projection 2C of the body
of the actuator 2, the invention is not limited to the above-
mentioned structure. If supporting structure is provided at
both ends instead of at one end by other means, for example,
the elastic member 9 is fixed on the outer surface of the body
of'the actuator 2 other than the projection 2C, a similar result
will be obtained.

In the above first embodiment, it is preferable to have the
back-up-ring 10 positioned between the elastic member 9
and one end 2E of the body of the actuator 2, for ease of
assembly and to prevent the torsion and other movement of
the elastic member 9 as shown FIG. 1. Alternatively, o-ring
9A, which has a cross-sectional flat shape and a projection
9B in the direction of the outer surface for keeping the
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4
strength of supporting the actuator 2, as shown in FIGS.
3(A) to 3(C) can be provided. If the o-ring 9A is used, it is
capable of adequately supporting the actuator, allows easy
assembly, and prevents the torsion of the elastic member.

Next is a description of a second embodiment of the
present invention. The above embodiment employs the
elastic member 9 fixed on the outer surface of the projection
2C of the body of the actuator 2, which is supported at both
ends by supporting structure to improve the anti-vibration
characteristics. The second embodiment can also improve
the anti-vibration characteristics, as discussed below.

A more detailed description of the second embodiment is
provided with same numbers for the same elements as
shown in FIG. 6 or FIG. 1 associated with the first is
embodiment.

The elastic member 11 (for example, a coil shaped spring)
is fixed between one end of the projection 2C of the body of
the actuator 2 and the inner surface of the case of the body
1A, as shown in FIG. 4. In addition, a part of the elastic
member 11 is fitted into a depression, which fixes member
11. Therefore, the movement (vibration) of the end 2B of the
body of the actuator 2 is prevented by the strength of
supporting the actuator 2 on one end of the projection 2C
using the elastic member 11 which produces friction
between the elastic member 11 and the end of the projection
2C. This improves anti-vibration characteristics effectively
even though the structure is simple and inexpensive. That is
to say, it is not necessary to make a heavy wall thickness of
the flange by which the actuator 2 is supported or of the body
of the actuator, and increase the strength of the internal
structure of the actuator, and increase the weight, the size,
and the cost of the actuator. Furthermore, the end 2B side of
the actuator can be fixed flexibility on the case 1C of the
body 1A, which eliminates high precision work for precision
fit and precision positioning to the gear wheel transfer
structure 3. This makes assembly easier and reduces cost.

The elastic member 11 can also be an elastic member of
a solid or hollow-body shape or bow shape (gum, silicon and
so on) instead of the coil shaped and an elastic member of
a ring shape (gum, silicon and so on). Furthermore, a
wave-washer as shown in the FIG. 5(A) end view and FIG.
5(B) sectional view can be employed instead of the elastic
member of the coil shaped as shown in FIG. 4. In addition,
the invention can use both the elastic member 9 of the first
embodiment and the elastic member 11 of the second
embodiment, which can further improve the anti-vibration
characteristics effectively, and the present invention can also
be adaptable to a structure which does not have the projec-
tion 2C.

Furthermore, the present invention can also be adapted to
a case 1C which is not integral with the body 1A. Also, the
present invention can be adapted to the case 1C which only
covers one end 2B of the body of the actuator 2 (i.e., only
part of the non-output side) instead of covering most of the
actuator.

The entire contents of Japanese Patent Application No.
Tokuganhei 9-058662, filed Mar. 13, 1997, is incorporated
herein by reference.

What is claimed is:

1. An apparatus for controlling a throttle valve electroni-
cally in an internal combustion engine, comprising:

a) a main body;

b) a throttle valve installed in an intake air passage of an

internal combustion engine;

¢) an actuator to control said throttle valve to open/close;

d) a supporting member to fasten a body of said actuator

to said main body on an output side of said actuator;
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e) a cover member to cover said body of said actuator and
which is supported near a non-output side of said
actuator by the main body, the body of said actuator
having a predetermined gap to said cover member; and
an elastic member in said predetermined gap on said
non-output side of said actuator, wherein said elastic
member is placed between a plane perpendicular to an
output axis of said actuator and inside of said cover
member so as to restrict axial movement of said elastic
member in an axial divection of the output axis of said
actuator between the plane perpendicular to the output
axis of said actuator and the inside of said cover
member.

2. An apparatus for controlling a throttle valve electroni-
cally in an internal combustion engine as set forth in claim
1, wherein said elastic member is [formed] placed between
a cylindrical outer side of the body of said actuator on the
non-output side and inside of said cover member.

[3. An apparatus for controlling a throttle valve electroni-
cally in an internal combustion engine as set forth in claim
1, wherein said elastic member is formed between a plane
perpendicular to an output axis of said actuator and inside of
said cover member.]

4. An apparatus for controlling a throttle valve electroni-
cally in an internal combustion engine [as set forth in claim
1, which further comprises], comprising:

a) a main body;

b) a throttle valve installed in an intake air passage of an

internal combustion engine;

¢) an actuator to control said throttle valve to open/close;

d) a supporting member to fasten a body of said actuator
to said main body on an output side of said actuator;

e) a cover member to cover said body of said actuator and
which is supported near a non-output side of said
actuator by the main body, said actuator having a
predetermined gap to said cover member;

1) an elastic member in said predetermined gap on said
non-output side of said actuator; and

a fixing member to fix said elastic member at a predeter-
mined position inside of said cover member.

5. An apparatus for controlling a throttle valve electroni-
cally in an internal combustion engine as set forth in claim
4, wherein said elastic member is formed between a cylin-
drical outer side of said actuator on the non-output side and
inside of said cover member, and said fixing member
restricts movement of said elastic member along a cylindri-
cal central axis of said non-output side of said actuator.

6. An apparatus for controlling a throttle valve electroni-
cally in an internal combustion engine as set forth in claim
1, wherein said elastic member is an o-ring.

7. An apparatus for controlling a throttle valve electroni-
cally in an internal combustion engine, comprising:

a) a main body;

b) an open/close means including a throttle valve for
adjusting flow in an intake air passage of an internal
combustion engine;

¢) an actuator means for controlling said open/close
means, said actuator means including a body extending
from a first end on an output side to a second end on
a non-output side in a longitudinal direction along a
rotation axis of the throttle valve;

d) a supporting means for fastening [a] the first end of the
body of said actuator means to said main body on [an]
the output side of said actuator means;

e) a cover means for covering said actuator means [and
which is), said cover means being supported near [a]

f
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the non-output side of said actuator means by the main
body, the body of said actuator means having a prede-
termined gap to said cover means, the predetermined
gap being formed between an end surface formed in the
second end of the body of said actuator means and an
inner surface of said cover means which are spaced
apart from each other in the longitudinal divection of
said actuator means; and

f) an elastic means disposed tightly between the end
surface of the body of said actuator means and the
inner surface of said cover means in said predeter-
mined gap on said non-output side of said actuator
means, for flexibly supporting the second end of the
body of said actuator means.

8. An apparatus for controlling a throttle valve electroni-
cally in an internal combustion engine as set forth in claim
7, wherein said elastic means is [formed] placed between a
cylindrical outer side of the body of said actuator means on
the non-output side and [inside] the inner surface of said
cover means.

9. An apparatus for controlling a throttle valve electroni-
cally in an internal combustion engine as set forth in claim
7, wherein said elastic means is [formed] placed between [a
plane] the end surface of the second end of the body of said
actuator means which is perpendicular to [a n] ar output
axis of said actuator means and [inside] the inner surface of
said cover means.

10. An apparatus for controlling a throttle valve electroni-
cally in an internal combustion engine [as set forth in claim
7, which further comprises], comprising:

a) a main body;

b) an open/close means for adjusting flow in an intake air

passage of an internal combustion engine;

¢) an actuator means for controlling said open/close
means;

d) a supporting means for fastening a body of said
actuator means to said main body on an output side of
said actuator means;

e) a cover means for covering said actuator means and
which is supported near a nom-output side of said
actuator means by the main body, said actuator means
having a predetermined gap to said cover means;

/) an elastic means in said predetermined gap on said
non-output side of said actuator means; and

fixing means for fixing said elastic means at a predeter-
mined position inside of said cover means.

11. An apparatus for controlling a throttle valve electroni-
cally in an internal combustion engine as set forth in claim
10, wherein said elastic means is formed between a cylin-
drical outer side of said actuator means on the non-output
side and the inside of said cover means, and said fixing
means restricts movement of said elastic means along a
cylindrical central axis of said non-output side of said
actuator means.

12. An apparatus for controlling a throttle valve electroni-
cally in an internal combustion engine as set forth in claim
7, wherein said elastic means is an o-ring.

13. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 1, wherein the body of said actuator extends from a
first end on the output side of the actuator to a second end
on the non-output side of the actuator, along a rotation axis
of said throttle valve.

14. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 13, wherein the second end of the body of said
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actuator is loosely fit in a recess of the cover member with
a clearance surrounding the second end of the body of said
actuator; and said elastic member is disposed between the
second end of the body of said actuator and the cover
member.

15. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 14, wherein said elastic member is disposed tightly
between an end surface of the body of the actuator facing the
non-output side and an inner surface of the cover member
facing the output side, and confronting the end surface of the
body of the actuator.

16. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 15, wherein the elastic member includes one side
abutting on the end surface of the body of the actuator and
producing a friction between the elastic member and the end
surface of the body of the actuator.

17. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 15, wherein said elastic member is a wave washer
disposed between the body of the actuator and the cover
member, and arranged to sustain an axial load between the
body of the actuator and the cover member.

18. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 15, wherein the body of said actuator includes a
cylindrical projection projecting from the end surface of the
body of the actuator to the non-output side; the end surface
of the actuator is an annular flat surface facing axially to the
non-output side in the divection of the output axis of the
actuator; and said elastic member is a ring-shaped member
positioned around the cylindrical projection of the body of
the actuator and confined between the end surface of the
body of the actuator and the inner surface of the cover
member so as to sustain axial load between the end surface
of the actuator and the inner surface of the cover member.

19. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 1, wherein said actuator is arranged to produce
rotation about a first rotation axis, and to transmit the
rotation to the throttle valve to swing the throttle valve about
a second rotation axis; and

wherein said actuator is disposed so that the first rotation

axis of said actuator is parallel to the second rotation
axis of the throttle valve.

20. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 19, wherein said elastic member is disposed between
an end surface of the body of the actuator that faces in a
direction axially towards the non-output side, along the first
rotation axis of the actuator, and an inner surface of the
cover member that faces in a dirvection axially towards the
output side along the first rotation axis of the actuator.

21. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 20, wherein said elastic member is a ring-shaped
member including one side that abuts the end surface of the
body of the actuator and produces friction between the
elastic member and the end surface of the body of the
actuator.

22. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 20, wherein the body of the actuator includes a
cylindrical projection that projects from the end surface of
the body of the actuator in a direction axially towards the
non-output side;
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wherein the end surface of the body of the actuator is an
annular flat surface that faces in the direction axially
towards the non-output side along the first rotation axis
of the actuator; and

wherein said elastic member is a ring-shaped member

that surround the cylindrical projection of the body of
the actuator and confined axially between the end
surface of the actuator and the inner surface of the
cover member so as to sustain axial load between the
end surface of the body of the actuator and the inner
surface of the cover member.

23. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 22, wherein said elastic member has a wave shape.

24. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 22, further comprising a second ring-shaped member
positioned around the cylindrical projection of the body of
the actuator,

wherein said elastic member and said second ring-shaped

member ave placed tightly between the end surface of
the actuator and the inner surface of the cover member.

25. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 1, wherein said elastic member is one of a solid
member, a hollow member and a ring-shaped member.

26. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 25, further comprising a fixing member that abuts
against the elastic member to position the elastic member,
wherein said fixing member is made of one of metal, plastic
and rubber.

27. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 1, wherein said elastic member is a wave washer.

28. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 1, wherein said elastic member is made of one of
metal, plastic and rubber.

29. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 1, wherein said elastic member is a coil spring.

30. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 1, wherein said elastic member is a wave washer
disposed between the body of the actuator and the cover
member, and arranged to sustain an axial load between the
body of the actuator and the cover member.

31. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 1, wherein said elastic member is a ring shaped
member disposed between an end surface of the body of the
actuator, which faces in a direction axially towards the
non-output side, and an inner surface of the cover member
that faces the end surface of the body of the actuator across
the ring-shaped member.

32. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 31, wherein the ring-shaped member includes a first
side that abuts the end surface of the body of the actuator
and produces friction between the elastic member and the
end surface of the body of the actuator, and a second side
that faces the inner surface of the cover member.

33. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 1, wherein the actuator includes an electric motor.

34. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
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claim 1, further comprising a gear mechanism to transmit
rotation from the actuator to the throttle valve.

35. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 1, further comprising a back-up ring that abuts said
elastic member.

36. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 35, wherein said elastic member and said back-up
ring are positioned between a surface of said actuator that
is perpendicular to an output axis of said actuator and an
inner surface of the inside of said cover member that is
perpendicular to the output axis of said actuator.

37. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 36, wherein the elastic member is wave washer.

38. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 37, wherein the body of the actuator includes a main
actuator body and a cylindrical projection extending out-
ward from the main actuator body in a direction axially
towards the non-output side, and

wherein the wave washer and back-up ring are positioned

around the cylindrical projection.

39. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 38, wherein the wave washer and back-up ring are
sandwiched between the surface of the actuator and the
inner surface of the cover member.

40. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 39, wherein the supporting member includes a flange
positioned at the output side of the actuator that fixes the
body of the actuator to the main body, and the body of the
actuator extends from the output side of the actuator to the
non-output side of the actuator.

41. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 1, wherein said elastic member is a wave washer that
is positioned around a portion of the actuator.

42. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 4, wherein said elastic member is placed between a
cylindrical outer side of the body of said actuator on the
non-output side and inside of said cover member, and said
fixing member restricts the axial movement of said elastic
member in the axial divection of the output axis of said
actuator.

43. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 7, wherein said actuator means further includes an
internal structure encased in the body of said actuator.

44. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 7, wherein said supporting means includes means for
rigidly supporting the first end of the body of said actuator
means;

wherein said cover means includes means for loosely

fitting over the second end of the body of said actuator
means to create the predetermined gap; and

wherein said elastic means includes means interposed

between the body of said actuator means and said
cover means, for flexibly supporting the second end of
the body of said actuator means on the cover means.

45. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 7, wherein said elastic means comprises a washer
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disposed between the body of the actuator means and the
cover means, the washer being configured to sustain a load
in the longitudinal divection of said actuator means between
the body of the actuator means and the cover means.

46. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 7, wherein said elastic means includes means for
preventing vibration of the second end of the body of said
actuator means.

47. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 7, wherein said actuator means comprises an electric
motor;

wherein said supporting means comprises a fastener; and

wherein said elastic means comprises a ring-shaped
member.

48. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 7, wherein the second end of the body of said actuator
means is loosely fit in a recess formed in the cover means
with a clearance surrounding the second end of the body of
said actuator means.

49. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 7, further comprising a back-up ring that abuts said
elastic means.

50. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 49, wherein said elastic means and said back-up ring
are positioned between a surface of said actuator means that
is perpendicular to an output axis of said actuator means
and an inner surface of the inside of said cover means that
is perpendicular to the output axis of said actuator means.

51. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 50, wherein the elastic means is a wave washer.

52. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 51, wherein the body of the actuator means includes
a main actuator body and a cylindrical projection extending
outward from the main actuator body in a direction axially
towards the non-output side, and

wherein the wave washer and back-up ring is positioned
around the cylindrical projection.

53. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 51, wherein the wave washer and back-up ring are
sandwiched between the surface of the actuator means and
the inner surface of the cover means.

54. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 7, wherein said elastic means is a wave washer that is
positioned around a portion of the actuator means.

55. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 7, which further comprises fixing means for fixing said
elastic means at a predetermined position in the longitudinal
direction of said actuator means, inside of said cover means.

56. An apparatus for electronically controlling a throttle
valve in an internal combustion engine, comprising:

a throttle valve installed in an intake air passage of an
internal combustion engine and arranged to rotate to
regulate an intake air flow into the internal combustion
engine;

a main throttle housing body enclosing the throttle valve;

an actuator to control said throttle valve to rotate open/
close by producing a rotation about a rotation axis to
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rotate said throttle valve, said actuator including an
actuator casing body extending from a first end on an
output side to a second end on a non-output side;

a transfer mechanism disposed on the output side of the
actuator and arranged to transmit the rvotation pro-
duced by the actuator to the throttle valve;

a cover to cover said actuator casing body, the cover
configured to receive the actuator through an opening
of the cover in an inserting divection along the rotation
axis of the actuator, wherein the cover covers the
actuator casing body of the actuator with a predeter-
mined gap between the cover and the actuator casing
body and is supported near the non-output side of said
actuator by the main throttle housing body;

a supporting member to fasten the actuator casing body
to the main throttle housing body on the output side of
said actuator by fastening the first end of said actuator
casing body to said main throttle housing body, and
thereby supporting the first end of the actuator casing
body fixedly on the main throttle housing body,; and

an elastic member in said predetermined gap on said
non-output side of said actuator, said elastic member is
in the form of a wave washer disposed between a first
surface of the actuator casing body and a second
surface of the cover, the first and second surfaces
confronting each other axially in an axial direction
extending along the rotation axis of the actuator, the
wave washer being arranged to apply a pushing force
to the first surface of the actuator casing body, and
thereby to support the second end of the actuator
casing body on the main body.

57. An apparatus for electronically controlling a throttle
valve in an internal combustion engine as set forth in claim
56, wherein the first surface of the actuator casing body is
a flat surface perpendicular to the rotation axis of the
actuator.

58. An apparatus for electronically controlling a throttle
valve in an internal combustion engine as set forth in claim
56, wherein the apparatus further comprises a member to
position the wave washer.

59. An apparatus for electronically controlling a throttle
valve in an internal combustion engine as set forth in claim
56, wherein said wave washer abuts the first surface of the
actuator casing body.

60. An apparatus for electronically controlling a throttle
valve in an internal combustion engine as set forth in claim
56, wherein the actuator casing body includes a main
housing body and a cylindrical projection extending out-
ward from the main housing body in a direction towards the
non-output side, and

wherein the wave washer is positioned around the cylin-
drical projection.

61. An apparatus for electronically controlling a throttle
valve in an internal combustion engine as set forth in claim
60, further comprising a second ring, wherein the wave
washer and the second ring ave sandwiched between the first
surface of the actuator housing body and the second surface
of the cover.

62. An apparatus for electronically controlling a throttle
valve in an internal combustion engine, comprising:

a main throttle housing body including a hole serving as
an intake air passage for an internal combustion
engine;

a throttle valve installed in the hole serving as the intake
air passage of the internal combustion engine, and
arranged to rotate on a rotation axis;

an electric motor that controls the throttle valve to open/
close, the electric motor disposed so that a rotation axis
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of the electric motor is parallel to the rotation axis of
the throttle valve, the electric motor including a motor
casing body extending from a first end on an output side
to a second end on a non-output side;

a cover covering the motor casing body of the electric
motor, the motor casing body having a predetermined
gap to the cover, the cover being supported near a
non-output side of the motor casing body by the main
throttle housing body;

a gear mechanism disposed on the output side of the
motor and connected between the electric motor and
the throttle valve to transmit a driving force of the
electric motor to the throttle valve to rotate the throttle
valve;

a supporting member to fixedly fasten the first end of the
motor casing body to the main throttle housing body on
the output side of the electric motor; and

an elastic member in the form of a wave washer disposed
in the predetermined gap on the non-output side of the
motor casing body between the motor casing body and
the cover, and configured to urge the motor toward the
output side of the motor.

63. An apparatus for electronically controlling a throttle
valve in an internal combustion engine as claimed in claim
62, wherein the motor casing body includes a projection
projecting to the non-output side; the cover includes a
recessed portion fitting over the projection of the motor
casing body with the predetermined gap; and the wave
washer is disposed in the predetermined gap formed
between the projection of the motor casing body and the
recessed portion of the cover.

64. An apparatus for electronically controlling a throttle
valve in an internal combustion engine as set forth in claim
63, wherein the main throttle housing body and the cover are
integral parts of a single member.

65. An apparatus for electronically controlling a throttle
valve in an internal combustion engine as set forth in claim
62, wherein the cover is fixed to the main throttle housing
body.

66. An apparatus for electronically controlling a throttle
valve in an internal combustion engine as set forth in claim
62, further comprising a back-up ring that abuts said wave
washer.

67. An apparatus for electronically controlling a throttle
valve in an internal combustion engine as set forth in claim
66, wherein said wave washer and said back-up ring are
disposed between a surface of said motor casing body that
is perpendicular to an output axis of said motor and an inner
surface of said cover that is perpendicular to the output axis
of said motor.

68. An apparatus for electronically controlling a throttle
valve in an internal combustion engine as set forth in claim
67, wherein the motor casing body includes a main motor
body and a cylindrical projection extending outward from
the main motor body in a direction towards the non-output
side, and

wherein the wave washer and back-up ring positioned
around the cylindrical projection.

69. An apparatus for controlling a throttle valve elec-
tronically in an internal combustion engine as set forth in
claim 68, wherein the wave washer and back-up ring are
sandwiched between the surface of the main motor body and
the inner surface of the cover.

70. An apparatus for electronically controlling a throttle
valve in an internal combustion engine as set forth in claim
62, wherein the wave washer extends around a portion of the
motor casing body.



