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ABSTRACT OF THE DISCLOSURE

In order to improve a sealing structure of a joint
for three members, in which the three members butt against
each other and a joint portion has a T-shape, in the sealing
structure of a joint for three members, in which the three
members, i.e. a first, a second and a third member, butt
against each other and a joint portion has a T-shape, at
least one plate-shaped gasket, in which rubber layers are
formed on two surfaces of a metal plate, is disposed between
surfaces to be jointed where the second and the third member
are butted against the first member. An opening is formed in
the plate-shaped gasket at a portion, which is opposite to a
T-shaped portion, and filled with paste-like liquid gasket
sealing the T-shaped portion.




10

15

20

25

30

35

CA 02291902 1999-12-08

SEALING STRUCTURE OF A JOINT
FOR THREE MEMBERS

FIELD OF THE INVENTION

The present invention relates to an improvement of a
sealing structure of a joint for three members, at which
three members butt against each other and a joint therefor
has a shape of T.

DESCRIPTION OF THE PRIOR ART

Concerning the sealing structure of a joint for three
members, JP-A-Hei 10-231935 discloses a sealing structure of
a joint for three members, at which a cylinder block (second
member) is jointed to a cylinder head (first member) in a
motor and a timing cover (third member) is jointed to end
surfaces of the first two members.

The sealing structure of a joint for three members is
characterized in that liquid gasket product is put between
the end surfaces of the first and second members and the
third member, that a plate-shaped gasket is disposed between
the first and the second members, and that the sealing
property is improved by suppressing bulge-out of the liquid
gasket product from a T-shaped joint portion of the three
members owling to a protruding portion formed on an end
surface of the gasket.

In the sealing structure of a joint for three members
described above only the liquid gasket product serves as
sealing material used on the third member side.

That is, it is assumed that seal outside of the T-
shaped portion relies also on the liquid gasket.

For example, in case where an o0il inlet and outlet
section is 1n the joint portion of the third member,
depending on the construction of the motor, since the liquid
gasket is unsuitable for high pression seal (because of blow-
off), it is necessary to dispose separately a rubber O-ring.
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Further, although the liquid gasket is an excellent
material for filling a gap having a not plain shape such as a
T-shape, it has an inconvenience that utilization environ-
ments or conditions outside of the T-shaped portion are
fairly restricted.

SUMMARY OF THE INVENTION

The present invention has been made in order to
overcome the drawback of the sealing structure of a joint for
three members disclosed in the publication and a main object
thereof is to provide a sealing structure, which can be used
for a joint for three members, without using any liquid
gasket outside of the T-shaped portion.

In order to achieve the above object, the present
invention is characterized in that in a sealing structure of
a joint for three members, in which a second member and a
third member are butted against a first member in common so
that a joint portion has a T-shape, at least one plate-shaped
gasket, in which rubber layers are formed on two surfaces of
a metal plate, is disposed at least between surfaces to be
jointed where the second and the third member are butted
against the first member in common and an opening is formed
in the plate-shaped gasket at a portion, which is opposite to
a T-shaped portion, the opening being filled with a liquid
gasket sealing the T-shaped portion.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1(a) is a block diagram showing a mounted
construction of a sealing structure of a joint for three
members according to an embodiment of the present invention;

Fig. 1(b) is a plan view of a plate-shaped gasket G,
used in the sealing structure indicated in Fig. 1(a);

Fig. 2 is an enlarged cross-sectional view of the
plate-shaped gasket G, along a line A-A in Fig. 1(b);

Fig. 3 is an enlarged cross-sectional view of the
plate-shaped gasket G, along a line B-B in Fig. 1(b);

Fig. 4 is a perspective view showing a concrete
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example of construction of the sealing structure of a joint
for three members;

Fig. 5(a) is a block diagram showing a mounted
construction of a sealing structure of a joint for three
members according to another embodiment of the present
invention;

Fig. 5(b) is a plan view of a plate-shaped gasket G,
used in the sealing structure indicated in Fig. 5(a);

Fig. 6 is an enlarged cross-sectional view of the
plate-shaped gasket G, along a line A-A in Fig. 5(b):

Fig. 7 is an enlarged cross-sectional view of the
plate-shaped gasket G; along a line B-B in Fig. 5(b):

Fig. 8 is a perspective view showing another example
of construction of the sealing structure of a joint for three
members:;

Fig. 9 is a plan view showing a state where a joint
portion is sealed by using a plate-shaped gasket;

Fig. 10 is an enlarged cross-sectional view of the
plate-shaped gasket along a line X-X in Fig. 9:;

Fig. 11 is an enlarged cross-sectional view of the
plate-shaped gasket along a line ¥Y-Y 1in Fig. 9;

Fig. 12 is a plan view showing another example where
a joint portion is sealed by using a plate-shaped gasket;

Fig. 13 is an enlarged cross-sectional view of the
plate-shaped gasket along a line X-X or ¥-Y in Fig. 12; and

Fig. 14 is an enlarged cross-sectional view of the
plate-shaped gasket along a line 2Z2-Z2 in Fig. 12.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

As a preferable mode of realization of the present
invention, as indicated in Figs. 1 to 3, 1n a sealing
structure of a joing for three members, in which three
members, i.e. a cylinder block 1, a cylinder head 2 and a
timing cover 3 in a motor are butted against each other so
that a joint portion has a T-shape, a plate-shaped gasket G,
consisting of a metal plate on both the surfaces of which
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rubber layers are formed, is disposed between joint surfaces
of the timing cover 3 as well as the cylinder block 1 and the
cylinder head 2, against which the first two are butted in
common, and an opening is formed in the plate-shaped gasket
at a portion, which is opposite to a T-shaped portion, the
opening being filled with paste-like liquid gasket g, sealing
the T-shaped portion.

Fig. 1(a) is a diagram showing a mounted construction
of a sealing structure of a joint for three members according
to the present invention and Fig. 1(b) is a plan view of a
plate-shaped gasket Gi. Fig. 2 is an enlarged cross-
sectional view of the plate-shaped gasket G, along a line A-A,
while Fig. 3 is an enlarged cross-sectional view thereof
along a line B-B in Fig. 1(b).

In the figures reference numeral 1 is a cylinder
block:; 2 is a cylinder head; 3 is a timing cover; 4 is a head
cover: and 5 is an o0il pan in a motor. G, and G, represent
plate-shaped gaskets, in each of which rubber layers are
formed on both the surfaces of a metal plate. Hereinbelow
items cited by reference numerals 1, 2, 3, 4 and 5 are called
simply members.

A stainless steel plate (SUS), a cold pressed steel
plate (SPCC), an aluminium plate, etc. can be used for the
metal plate constituting the plate-shaped gasket G, or G,.
However it is not restricted thereto.

Silicone rubbers, nitril rubber, acryl rubber,
fluorocarbon rubber, etc. can be used for the rubber layers.
However other rubber materials may be arbitrarily selected to
be used. Further, for the rubber layers, foam rubber layers,
in which a number of independent bubbles are formed, can be
used.

It is preferable that the metal plate 1s 0.2 to 0.3mm
thick and that the rubber layers are about 20 to 100pm thick.

Opening portions such as cut-off portions, perforated
portions, etc. are formed in the plate-shaped gasket G, at a
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portion, which is opposite to the T-shaped joint portion for
the members 1, 2, 3, 4 and 5. These are filled with liquid
gaskets g; g, and g, adjusted so as to be paste-like so that
sealing portions by the liquid gaskets are formed.

The liquid gasket g, is used for sealing the T-shaped
joint portion formed by the members i, 2 and 3; the 1ligquid
gasket g, is used for sealing the T-shaped joint portion
formed by the members 1, 5 and 3; and the liquid gasket g, is
used for sealing the T-shaped joint portion formed by the
members 2, 3 and 4. n represents a hole for a clamping bolt.

In case where the member 1 has a step H with respect
to the member 2 in the T-shaped joint portion for the members
1, 2 and 3, as indicated in Fig. 2, a plate-shaped gasket
having a bead fitted to that step is used.

Fig. 4 shows a concrete example of construction
thereof. It has a construction substantially identical to
that indicated in Fig. 2. That is, in case where the member
1 has a step H with respect to the member 2 in the T-shaped
joint portion for the members 1, 2 and 3, a plate-shaped
gasket G, having a half bead is used and a cut-off portion m
is formed at a portion, which is opposite to the T-shaped
joint portion, so that the cut-off portion m can be filled
with paste-like liquid gasket g,.

Fig. 5(a) is a diagram showing a mounted construction
of another sealing structure of a joint for three members
according to the present invention and Fig. 5(b) shows a
gasket G, used therein.

Fig. 6 is an enlarged cross-sectional view of the
gasket G, along a line A-A, while Fig. 7 is an enlarged Cross-
sectional view thereof along a line B-B in Fig. 5(b).

In the figures, the member 1 is a cylinder block; the
member 2 is a cylinder head; the member 3 is a timing cover;
G, is a plate-shaped gasket; and g, 1s a paste-like liquid
gasket.

Since the member 1 has a step H with respect to the
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member 3 also in the present example of construction, it is
so constructed that a plate-shaped gasket G; having a bead is
used and that the cut-off portion is filled with the liquid
gasket g,.

Fig. 8 shows an example of construction, in which the
sealing structure for three members indicated in Fig. 2 has
an improved sealing property in the T-shaped portion owing to
a liquid gasket pool 3a formed in the member 3.

"Figs. 9 to 11 show still another example of construc-
tion, in which beads of plate-shaped gaskets are fitted
according to steps between different members.

Fig. 9 shows an example of construction, a plate-
shaped gasket G, is disposed on the members 1 and 2 having
different steps. Fig. 10 is an enlarged cross-sectional view
of the plate-shaped gasket along a line X-X, while Fig. 11 1is
an enlarged cross-sectional view thereof along a line Y-Y in
Fig. 9.

In the present example of construction, balance in
superficial pressure on the members 1 and 2 is improved by
varying half beads therefore in the height, in case where the
step H, for the member 2 is greater than the step H, for the
member 1, viewed from the plate-shaped gasket G,.

Figs. 12 to 14 show still another example of
construction, in which beads of a plate-shaped gasket having
a long bolt pitch are fitted, depending on steps of the
different members.

Fig. 12 shows an example of construction, in which a
plate-shaped gasket G, is disposed on the members 1 and 2
having different steps, ! representing a distance between two
bolt holes n. Fig. 13 is an enlarged cross-sectional view of
the plate-shaped gasket along a line X-X or ¥Y-Y, while Fig.
14 is an enlarged cross-sectional view thereof along a line
Z-Z in Fig. 12.

The present example of construction shows a const-

ruction, in which balance in superficial pressure 1s 1mproved
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by disposing a counterbead (extra bead) f apart from the half
bead on the plate-shaped gasket G,.

As described in detail in the above, according to the
present invention, since a sealing structure of a joint for
three members is constructed by using liquid gasket for
sealing a T-shaped portion and at least one plate-shaped
gasket, in which rubber layers are formed on both the
surfaces of a metal plate for sealing other Jjoint surfaces,
following effects can be obtained.

1) Since the liquid gasket is used only on the T-
shaped portion in the joint portion for three members,
drawbacks such as function loss of other parts, etc. due to
application tact compression or bulge-out of thé liquid
gasket can be significantly reduced.

2) The sealing property can be maintained also for
great steps or gaps, which any conventional gasket made of
rubber or any gasket having beads formed by printing on a
joint sheet base plate cannot deal with.

3) The liquid gasket has a property to be easily
broken, if itself is thin. On the contrary, since the plate-
shaped gasket itself is thick, it is suppressed that the
liquid gasket itself is broken.

4) Since the liquid gasket is strongly adhered to an
end surface (metal part) of the plate-shaped gasket, a
sealing property at contact surfaces can be satisfactorily
maintained and at the same time it is possible to provide
gaskets capable of being used most widely by using liquid
gaskets, which can follow any form such as steps or gaps on
the contact surfaces, together therewith.

5) Since plate-shaped gaskets, in each of which
rubber layers are formed on a metal plate, are used, 1it 1is
possible to vary liquid gasket pools by varying the thickness
thereof and to increase freedom for taking measures to deal
with steps or gaps (depth). That is, since 1t 1s possible to
increase design freedom, a sealing structure having a good
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balance in superficial pressure can be obtained.
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WHAT IS CLAIMED 1IS:

1. A sealing structure of a joint for three members
having a T-shaped joint portion, in which a second and a
third member butt against a first member, comprising:

at least one plate-shaped gasket disposed between
joint surfaces of said first, said second and said third
member in said T-shaped joint portion, said gasket being
constructed by forming rubber layers on two surfaces of a
metal plate and having an opening at a portion, which is
opposite to said T-shaped joint portion, said opening being
filled with ligquid gasket for sealing said T-shaped joint
portion.

2. A sealing structure of a joint for three members
according to Claim 1, wherein said rubber layers in said
plate-shaped gasket are foam rubber layers.

3. A sealing structure of a joint for three members
according to Claim 1 or 2, wherein said opening formed in
said plate-shaped gasket is a cut-off portion or a perforated

portion.

4. A sealing structure of a joint for three members
according to either one of Claims 1 to 3, wherein said plate-
shaped gasket has a bead corresponding to a step between said
second member and said third member.

5. A sealing structure of a joint for three members
according to Claim 4, wherein said plate-shaped gasket has a
counterbead.

6. A sealing structure of a joint for three members
according to Claim 1, wherein a liquid gasket pool 1is formed
in said third member at a portion, which is opposite to said
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opening.

7. A sealing structure of a joint for three members
according to Claim 1, wherein said metal plate is 0.2 to
5 0.3mm thick and said rubber layers are 20 to 100pm thick.

10
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