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(57) Abréegée/Abstract:

A plastic valve cover, having an inner shell for use with an internal combustion engine. The inner shell provides a first noise shiela
while the valve cover body and a cap define a second noise shield.
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ABSTRACT OF THE DISCLOSURE

A plastic valve cover, having an inner shell for use with an internal
combustion engine. The inner shell provides a first noise shield while the

valve cover body and a cap define a second noise shield.
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PLASTIC VALVE COVER WITH INTEGRAL NOISE SHIELD

FIELD OF THE INVENTION
The present invention relates to valve covers for use with internal
combustion engines, and more particularly, to a plastic valve cover with an

integral noise shield.

BACKGROUND AND SUMMARY OF THE INVENTION

A substantial amount of noise in an engine is generated by the valve
train, especially in an overhead-cam engine. Valve trains as the term is used
herein, geﬁerally include the intake and exhaust valves as well as the
apparatus for operating the valves including rocker arms, cams and valve
springs. Generally, valve covers are a simple, open-ended box which bolts
to the cylinder head. To seal against oil leaks around the open end of the
box gaskets are often employed.

The conventional valve covers are made of metal or thermoset plastics
having a simple shell shape. A perceived problem with conventional valve
train covers is that they fail to provide sufficient noise insulating properties.
Accordingly, it is desirable in the art of valve cover design to provide a valve
cover with a noise shield for quieting the noise emitted from the valve train
of an internal combustion engine.

It is further desirable to provide a valve train cover that is lighter than

conventional steel or aluminum valve train covers.
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It is also desirable to provide a valve train cover which reduces the

need for an external noise shield on an engine or within an engine
compartment.
The present invention therefore provides a plastic valve cover, for use

with an internal combustion engine, having an integral noise shield.

More specifically, the invention provided a valve cover, comprising:
a valve cover body having a pair of side walls and a pair of end

walls connected between said sidewalls, each of said side and end walls being
10  provided with a bottom surface for engaging with an engine and a top surface

opposite said bottom surface;
a cap extending between said top surfaces of said side and end

walls: and
an inner shell extending between said side walls for defining a

space between said inner shell and said cap;
wherein said valve cover is made from an engineering plastic material, and said

inner shell is formed as a unitary member with said valve cover body.

Further scope of applicability of the present invention will become
20 apparent from the detailed description given hereinafter. However, it should
be understood that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are given by way of

illustration only, since various changes and modifications within the spirit and

scope of the invention will become apparent to those skilled in the art from

this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

30 . :
The present invention will become more fully understood from the

detailed description given hereinbelow and the accompanying drawings which
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are given by way of illustration only and thus are not limitative of the present
invention, and wherein:

Figure 1 is a perspective view of a plastic valve cover with integral
noise shield according to the principles of the present invention;

Figure 2 is a side view of a valve cover body according to the
principles of the present invention;

Figure 3 is an end view of a valve cover body according to the

principles of the present invention;
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Figure 4 is a bottom view of a cap member for covering said valve
cover body according to the principles of the present invention;

Figure 5 is a side view of a cap member for covering said valve cover
body according to the principles of the present invention; and

Figure 6 is a cross-sectional view of the valve cover according to the

principles of the present invention taken along line 6-6 of Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be described with reference to Figures 1-6
which illustrate a preferred embodiment of the present invention. In Figure 1,
a valve cover 10 is illustrated including a valve cover body 12 having a pair
of sidewalls 14 connected to oné another by a pair of end walls 16. An inner
shell portion 18 (shown in phantom) is disposed within valve cover body 12
for providing a first noise shield for the vaive cover 10. A cap member 20 is
provided for engaging with an upper surface 14a, 16a, respectively, of
walls 14, 16. An enclosed space 22 is defined between inner shell portion 18
and cap member 20. Furthermore, cap member 20 along with sidewalls 14
and end walls 16 define a second noise shield.

Valve cover body 12 is provided with a plurality of bosses 24 each
having a bolt hole 26 therethrough, and cap member 20 is provided with a
plurality of bolt holes 28 corresponding to bosses 24 such that a plurality of
bolts (not shown) can be inserted through boit holes 26 and 28 for securely
fastening valve cover 10 to an internal combustion engine. A press fit cover

can also be used with the present invention.
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With reference to Figures 1-3, inner shell 18 is provided with an oil
spout 30. It should be noted that in a typical V-type engine, separate valve
covers are provided for the valve trains on each side of the engine. However,
only one of the valve covers is typically provided with an oil spout for the

5 introduction of oil into the engine. Therefore, although the drawings of the
instant application illustrate an oil spout 30 in a valve cover 10, it should be
understood that the valve cover design of the present invention should not be
construed as limited to having an oil spout for certain embodiments.

Oil spout 30 is integrally molded with inner shell 18. QOil spout 30

10 projects up through a corresponding opening 32 in cap 20. A groove 34 is
provided around a periphery of oil spout 30. Groove 34 is designed to
receive a sealing gasket (not shown) which is desighed to prevent intrusion
of foreign materials into the space provided between inner shell 18 and
cap 20. Cap 20 is provided with an annular ring 36 around opening 32 in

15 order to provide a sealed relationship along with the gasket provided in
groove 34 of oil spout 30.

Valve cover body 12 is provided with a base portion 44, as shown in
Figure 6, which connects with inn’er shell 18. According to a preferred
embodiment of the present invention, valve cover body 12 and inner shell 18

20 are formed as a unitary member from an engineering plastic material. A
sealing lip portion 46 extends beneath base portion 44, as shown in Figure 6,

and is designed to lie on the inside of a flange of a cylinder head.

As shown in Figures 4 and 5, cap 20 is provided with a plurality of

guide flanges 50a, 50b which facilitate the placement of cap 20 on valve
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cover body 12. Outer flange members 50a are disposed on an outward side

of walls 14, 16 of valve cover body 12, as shown in Figure 1. Inner guide
flanges 50b are provided to be disposed on an inward side of walls 14, 16 of
valve cover body 12. A gasket or other sealing means may be disposed
between cap 20 and valve cover body 12.

With reference to Figure 6, a cross-sectional view of valve cover 10 is
shown taken along line 6-6 of Figure 1. As should be apparent from
Figure 6, inner sheill 18 is connected to valve cover body 12 by base
portion 44. The inner shell 18 and valve cover body 12 are formed as a
unitary member. Inner shell 18 is provided with a pair of sidewalls 54 which

are connected to one another by arcuate upper wall 56. It should be

understood by the skilled artisan that inner shell 18 can be provided with

alternative shapes without departing from the scope of the present invention.

Insulating filler material 60 may be provided in the enclosed space 22
between inner shell 18 and sidewalls 14 as well as between inner shell 18
and cap 20. The cross-sectional view of Figure 6 is taken through bosses 24
provided in sidewalls 14 of valve cover body 12. As stated previously,
Bosses 24 each define bolt hole 26 which correspOhds with bolt holes 28 in
cap 20.

As previously noted, valve cover body 1 2 is preferably formed as a
unitary member with inner shell 18. Valve body cover 12 and inner shell 18
are preferably formed of an engineering plastic matefial having suitable
performance properties such as desirable heat stability and dimensional

stability and utilizing conventional plastic molding techniques such as injection
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molding, for example. lllustrative materials are nylon (polyamide), a

polybutylene terephthalate (PBT) or a PBT and acrylonitrile styrene acrylate
(ASA) blend, ABS polymer (acrylonitrile-butadiene-styrene), and
polycarbonate. Such materials may also be reinforced with glass and/or
mineral fibers or particles. Especially preferred materials are ULTRAMID ©
A3HG7 Blk Q17 20560 nylon, ULTRAMID @® A3WG7 Blk 23210 nylon,
ULTRAMID ® B3WG7 Blk 564 BGVW nylon and ULTRAMID ® B3GM35

nylon, commercially from BASF Corporation of Wyandotte, Michigan.

The insulating filler material 60 provided between inner shell 18 and
cap 20 can be any known noise insulating material such as foams, silicates,
fluids, fibers, and organic by products such as walnut shells. While it is often
preferable to employ a noise insulating material in the space 22 between
inner shell 18 and cap 20 it should be understood that the spéce can remain

empty.

It should be noted that bosses 24 are provided for increasing the
stifness of valve cover body 12. A problem with direct conversion of
conventional steel or aluminum valve cover designs into plastic material is

that the plastic material has a reduced stiffness in comparison to the steel or
aluminum. Thus, the bosses 24 provide adequate stiffness for securing valve

cover 10 to an engine valve train for preventing leaks between the valve

cover 10 and the engine valve train. Further the sealing lip portion 46 -is

provided for preventing oil leakage. As noted, a gasket (not shown) may be

used between walls 14, 16 of valve cover 10 and the engine valve train.
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The inner shell 18 provides a ﬁrs't noise shield for the noise generated
by the engine valve train. The valve cover body 12 combines with cap 20 to
provide a second noise shield for the noise generated by the engine valve
train. Noise insulating material is also optionally provided between the first
5 and second noise shields for further reducing the noise emitted from the

engine valve train.
The invention being thus described, it should be understood that the
same may be varied in many ways. Such variations are not to be regarded

as a departure from the spirit and scope of the invention, but rather all such

10 modifications are intended to be included within the scope of the following

claims.
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CLAIMS

1. A valve cover essentially intended for use as a noise shield,
comprising:
a valve cover body having a pair of side walls and a pair of end

walls connected between said sidewalls, each of said side and end walls being
provided with a bottom surface for engaging with an engine and a top surface

opposite said bottom surface;
a cap extending between said top surfaces of said side and end

walls; and
10 an inner shell extending between said side walls for defining a

space between said inner shell and said cap;
wherein said valve cover is made from an engineering plastic material, and said

inner shell is formed as a unitary member with said valve cover body.

2. The valve cover according to Claim 1, further comprising

insulating material disposed between said inner shell and said cap.

3. The valve cover according to Claim 1, wherein said valve cover
20

body is provided with a plurality of bosses having bolt holes therethrough.

4. The valve cover according to Claim 3. wherein said cap is

provided with a plurality of bolt holes corresponding to said bolt holes in said

bosses.

5. The valve cover according to Claim 1, wherein said cap is

30 provided with a plurality of guide flanges on a surface thereof for engaging

with said sidewalls and said end walls of said valve cover body.



CA 02200221 2005-05-17

6. The valve cover according to Claim 5, wherein said valve body

and said inner shell are connected to one another by a base portion.

7. The valve cover according to Claim ©+ wherein said base portion

is provided with a lip portion extending therefrom.

10 8. The valve cover according to Claim 1, further comprising an ol

spout connected to said inner shell.

9. The valve cover according to Claim 8, wherein said cap Is

provided with an opening for receiving said oil spout.

10. A valve cover for use with an internal combustion engine,
comprising:
20 a valve cover body including a plurality walls each having a top
surface;

a cap extending between said top. surfaces of said plurality of

walls; and
an inner shell extending between said plurality of walls for

defining an enclosed space between said inner shell and said cap.

wherein said valve cover is made from an engineering plastic

30 material, and said inner shell is formed as a unitary member with said valve
cover body.
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11. The valve cover according to Claim 10, further comprising

insulating material disposed between said inner shell and said cap.

12. The valve cover according to Claim 10 wherein said valve cover

body is provided with a plurality of bosses having bolt holes therethrough.

10 13.  The valve cover according to Claim 11, wherein said cap is
provided with a plurality of bolt holes corresponding to said boit holes in said

bosses.

14. The valve cover according to Claim 10, wherein said cap is

provided with a plurality of guide flanges on a surface thereof for engaging

said sidewalls and said end walls of said valve cover body.

20 15. The valve cover according to Claim 10, wherein said valve cover

body and said inner shell are connected to one another.by a base portion.

16. The valve cover according to Claim 15, wherein said base

portion is provided with a lip portion extending therefrom.

17. The valve cover according o Claim 10, further comprising an oil

30 spout connected {o said inner shell.
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18.  The valve cover according to Claim 17, wherein said cap is

provided with an opening for receiving said oil spout.
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