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Description

[0001] This invention relates to a process of coating
an aperture edge of a soft gasket sheet according to the
preamble of claim 1.

[0002] Gasket sheets are used to seal fluids in en-
gines. A number of solutions have been employed in or-
der to obtain good sealability (sealing ability) in the gas-
kets.

[0003] Beading on the face of the gasket is known.
Such beading is araised area put on the face; this bead-
ing, however, does not extend past the edge and further
does not extend onto the edge. Such beading is used
to enhance sealing.

[0004] One gasket material which can be used to give
a good seal at high temperatures is described in U.S.
5,240,766. This reference describes a gasket sheet ma-
terial having fiber, filler, and binder. According to the ref-
erence, the filler component provides desirable seala-
bility.

[0005] Another reference which describes gasket
sheet materials is U.S. 5,536,565. This reference de-
scribes a gasket sheet material with fiber and filler. The
filler component must include a gel-forming mineral.
This filler gives the gasket good sealing properties, es-
pecially against polar liquids.

[0006] In spite of the wide use of gaskets to obtain a
seal againstfluids in engines, obtaining a good seal con-
tinues to be a problem in gasket sheet materials. Many
gaskets do not seal well at low flange pressures. Other
gaskets are given particular coatings in order to obtain
a gasket sheet which will seal well. Unfortunately, such
coatings are then responsible for the gasket having poor
compression failure resistance.

[0007] The process is desribed in GB 2 019 507 A.
The material giving the gasket a good sealing ability
consists of an insert of a fluoro polymer. The insert has
an opening, the shape of which is predetermined by the
use for which the gasket is provided. At least one insert
is placed in a mould and polymerized there together with
the soft gasket material, usually normal butyl rubber.
This known production of gasket sheets consisting of
two materials, the fluoro polymer in association with the
part to be sealed and the butyl rubber inbetween is not
suitable for mass production and must use inserts with
great dimensions parallel to the facial surfaces of the
soft gasket sheet.

[0008] It is the object of the invention to provide a
process of the generic kind which allows simple and in-
expensive production of soft gasket sheets.

[0009] This object is obtained with the process of
claim 1, embodiments of which are subject of the sub-
claims 2 to 17.

[0010] The invention is further explained referring to
the accompanying photographs and drawings, in which
Fig. 1 is a photo of a first embodiment of a gasket
coated according to the invention,
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Fig. 2 is a photo as Fig. 1 of a second embodiment
of a gasket coated according to,

Fig. 3 is a photo as Fig. 1 of a third embodiment of
a gasket coated according to,

Fig. 4 is a drawing of a sectional view correspond-
ing to 8-8 of Fig. 7 of the third embodiment
shown in Fig. 3

Fig. 5 shows as Fig. 4 a fourth embodiment of a
gasket

Fig. 6 shows as Fig. 4 an embodiment of the gasket
similar to Fig. 1

Fig. 7 is a plan view of an embodiment of the gasket
similar to Fig. 2

Fig. 8 is the section 8-8 of Fig. 7

Fig. 9 shows as Fig. 4 a fifth embodiment of a gas-
ket coated according to the invention and

Fig. 10  shows as Fig. 4 a sixth embodiment of a gas-
ket coated according to the invention.

[0011] Fig. 1is a photograph showing an enlargement

of a cross-sectional portion of a gasket with an aperture
having a coated edge. A portion of the coated aperture's
gasket sheet edge is shown in the cross-section; this
sheet edge is substantially perpendicular to opposed,
parallel planes, one plane laying on each face of the
gasket (a facial plane). In the photograph the gasket can
be seen to have two faces which are substantially par-
allel. The corner between the coated sheet edge and
face is seen in the photograph at the top and bottom of
the gasket sheet. In a direction parallel to the coated
edge of the gasket, the coating is wider than the edge
and goes past the corner of the coated edge to thus pro-
trude past the corner on the edge. Moreover, in fact, the
coating is sufficiently wide so that the coating itself pro-
trudes past the facial plane on at least one side of the
gasket. The coating is a silicone rubber coating.

[0012] Fig.2is a photograph showing an enlargement
of the cross-section of a portion of a gasket which has
an aperture with a coated edge. A portion of the coated
gasket edge is shown. The coated edge of the gasket
sheet is seen and is substantially perpendicular to each
face and to the opposed, parallel, facial planes that lie
along each of the gasket's substantially parallel faces.
In the photograph the corner between each face of the
gasket and the coated edge of the gasket sheet is seen
at the top and bottom of the gasket. In Fig. 2, going
through the coating in a direction parallel to the edge of
the gasket in the direction going from corner to corner,
the coating is wider than the coated gasket sheet edge
and in fact is sufficiently wide so that the coating itself
protrudes past the corner on each side of the edge, and
in this embodiment the coating also protrudes past the
facial plane on both sides of the gasket. This gives the
gasket a better sealing ability than it would have if the
coating was level with the gasket on each face. It thus
gives the gasket a barrier on the gasket sheet edge to
retard the flow of fluids from the aperture across the face
of the gasket sheet. In this embodiment the coating also
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extends out onto the gasket face on each side of the
gasket. The coating is an acrylic latex.

[0013] Fig. 3is aphotograph showing an enlargement
of a cross-sectional portion of a gasket having an aper-
ture with a coated gasket sheet edge. The coated edge
is substantially perpendicular to each gasket face and
to each of the opposed, parallel, facial planes that con-
tains each gasket face. The photograph shows a portion
of the coated edge on the gasket sheet. Also, the corner
between each face and the coated gasket sheet edge
is seen at the top and bottom of the gasket in the pho-
tograph. In the direction from corner to corner parallel
to the gasket sheet edge of the gasket, the coating is
wider than the edge and goes past each corner and, in
fact, the coating is sufficiently wide so that the coating
itself goes past the facial plane on each side of the gas-
ket. In this embodiment the coating does not extend out
onto either one of the gasket faces. The coating on each
side of the gasket gets gradually wider than the edge
until the coating comes to a point. The embodiment of
this photograph provides a gasket with a sealing ability
ranging from a good seal to a total seal and simultane-
ously provides the best (most optimized) compression
failure resistance since neither of the gasket's faces has
any coating to seal the gasket. The coating is an acrylic
latex.

[0014] Fig. 4 isadrawing of an enlarged cross-section
of a portion of a gasket having a coating 16 on the gasket
sheet edge 71, said edge being substantially perpendic-
ularto the opposed planes 34 and 35 containing the gas-
ket faces 15 and 30 and the coating 16, in a direction
parallel to the edge is sufficiently wide so that the coating
goes past the planes 34 and 35 on both sides of the
gasket. Here, plane 34 and 35 are both a facial plane
and a corner plane (going through the corner between
the face and the coated gasket edge). The coating, get-
ting gradually larger in a direction going away from the
gasket's edge 71, thus gives the coating 16 a tapering
effect so that the surface of the coating 16 forms an in-
clined plane up to its widest point. This forms a barrier
against the passage of fluids across the face of the gas-
ket. This is a preferred embodiment of the present in-
vention (also shown in Fig. 3).

[0015] Fig.5isadrawing of an enlarged cross-section
of a portion of a gasket having a coating 18 on an aper-
ture's gasket sheet edge 72, said edge being substan-
tially perpendicular to opposed faces 17 and 31. The
coating 18 here is wide enough, in a direction parallel to
the edge, to go past the corner of the gasket which is at
the top of edge 72, and past the facial plane 54. Here,
the facial plane 54 is not the same as the corner plane
(not indicated) which goes through the corner of the
edge.

[0016] Fig.6isadrawing of an enlarged cross-section
of a portion of a gasket having a coating on an aperture's
gasket sheet edge 75. The edge or edge surface is sub-
stantially perpendicular to opposed faces 24 and 32.
The coating 26 protrudes past "facial planes" or "corner
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planes" 37 and 38 on both sides of the gasket. Here, the
facial plane and the corner plane are the same plane.
[0017] Fig.7is adrawing of a gasket 10 having a coat-
ed edge 12 and a portion of the face of the gasket is also
coated 11.

[0018] Fig. 8is adrawing of an enlarged cross-section
of the gasket of Fig. 7, as indicated. The coating 12 is
indicated on the aperture's gasket sheet edge 76 and
the extended portion 11 of the coating that laps onto face
25 is also indicated. Facial, corner planes 39 and 65 are
shown. The coating protrudes past the planes, going in
a direction parallel to edge 76. In more preferred em-
bodiments the coating will protrude at least about 0,025
mm (1 mil) past that part of the coating that is on the
face of the gasket, as is shown, for example, by Fig. 2
and Fig. 8. In Fig. 2 the coating is seen to extend out
onto the face of the gasket, but the coating from side to
side in a direction parallel to the edge is wider than the
distance from the surface of the coating passing through
the gasket sheet and out to the surface of the coating
on the other side. In Fig. 8 the barrier against fluids ex-
tends over the faces 25 and 33. In Fig. 2 on each side
of the gasket the barrier against fluids rests on and in-
clines slightly over the gasket face.

[0019] Fig.9isadrawingof anenlarged cross-section
of a portion of a gasket having a coating 41 on the edge
77.The coating 41 protrudes past the corner of the edge
which lies between the face 40 and the edge 77, (thus
going past the corner plane 80 but the coating 41 does
not extend past the facial plane 36. Such a coating 41,
on one side of the gasket provides a barrier against flu-
ids that might otherwise go from the aperture across the
face 40 of the gasket, although the barrier (dam) is not
as high, i.e. not as far past the face 24 as the coating of
Fig. 6.

[0020] Fig. 10 is a drawing of an enlarged cross-sec-
tion of a gasket which shows the outer edge or perimeter
47 of a gasket having coating 48 on an gasket sheet
edge 78 of an aperture. The gasket has beading 46 and
face areas which are lower 49 than the facial plane;
these areas can be made by embossing. The coating
48 goes past the plane 60 which is both a facial plane
and a corner plane. Faces 44 and 45 both show areas
made by embossing and beading; the extension of the
facial plane 60 is seen going through the gasket face,
from one side of the gasket, through the gasket to the
other side. It can be noted that the facial plane 60 con-
tains the flat portions of the face 45 of the gasket and
the corner between the coated edge 78 and the face 45.
[0021] A protruding coating is effective to retard or to
stop the flow of fluids across the face of any gasket
which must seal against fluids. The coating does this by
providing a dam on the edge of the gasket. This "dam"
is the protruding portion of the edge coating and is a
preferred barrier to the fluid.

[0022] A soft gasket material can be given an edge
seal on an aperture exposed to fluids and obtain a seal
against the fluid. Surprisingly, there is no need to change
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the composition of the sheet material for any significant
improvement in sealing ability. The edge coating deliv-
ers the seal. Surprisingly, in many cases there is no
need for significant sealing ability in the base sheet. Fur-
thermore, a base sheet with the edge seal can accom-
modate many different types of flanges without any
change being made to the base sheet.

[0023] Any gasket material which seals against fluids
can take advantage of the present invention. This in-
cludes coated or uncoated gaskets; soft gasket materi-
als; and layered gaskets such as gaskets which have a
compressible or noncompressible core in between two
layers or which have an incompressible substrate sheet
on one side of the gasket. In embodiments where the
gasket has more than one layer, a protruding coating on
the edge of the aperture could be only on one layer. Pref-
erably, however, the protruding coating would extend
across the layers completely in a direction from one of
the corners between a face and the edge to the other
corner between the other face and the edge and would
go beyond at least one of the corners. Preferably the
coating would penetrate and seal off any cracks present
between the layers.

[0024] In some embodiments, the barrier extends in
a direction perpendicular to at least one facial plane,
past the corner between the gasket sheet edge and the
face. Some embodiments have a barrier on the edge
coating where the coating extends over the edge. Pref-
erably the gasket will have barriers protruding past both
corners of the aperture, such as in Fig. 6 and 8.

[0025] Some embodiments of the present invention,
however, are ideally suited and highly preferred for gas-
kets which are compressible and porous and which
must also seal against fluids going through the gasket.
In such a case, a wide edge-coating on an gasket sheet
edge which covers the edge from corner to corner and
past the corner; protruding past the corner plane in a
direction perpendicular to the facial plane, will give the
gasket a better sealing ability, especially since it seals
against two types of fluid flow; both through the gasket
and across the gasket face. This is particularly true
where the aperture has been cut in the gasket. The cut
edge will have more pores than another surface which
is not cut even in porous and compressible gaskets.
Coating the edge so that the coating penetrates or clos-
es off the pores will be effective to seal off the pores to
fluid which could seep through the gasket.

[0026] Soft gasket materials are preferred for use with
the wide edge-coating of the present invention. Many
types of soft gasket materials comprise fiber and a bind-
er; other types of soft gasket materials comprise a bind-
er and a filler, such as, for example, rubber and cork.
Many soft gasket materials comprise fiber, binder, and
filler. Such soft gasket materials have pores along the
sheet edge where the aperture has been cut. These
pores are detrimental to the sealing ability of the gasket.
Thus, it is preferred to have an edge coating on the ap-
erture's gasket sheet edge which will penetrate or at
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least close off the pores. In some embodiments the ap-
erture is a bolt hole.

[0027] When the gasket sheet material comprises fib-
er and binder, in most cases, afiller is also present. The
gasket sheet should have at least 1% by wt. of the binder
and at least about 5% by wt. of the fiber. Filler can also
be added at a minimum level of about 1%. Suitable rang-
es are from about 3 to about 40% by wt. of the binder,
from about 5 to about 70% by weight (wt.) of the fiber,
and from about 1 to about 92% by wt. of the filler.
[0028] Preferred gaskets that can use the present
edge seal are gaskets for intake manifolds, oil pan gas-
kets (sealing against oil); cover gaskets such as a valve
cover (which seals against oil) or an axle cover (which
seals against gear lubricant); and compressor gaskets
which are frequently exposed to refrigerants such as fre-
on; a gas meter gasket which seals gas; a water pump
gasket which seals against water and antifreeze; and a
gasket for an industrial flange which will seal against
steam and/or chemicals. The type of coating for each
application is important to achieve preferred embodi-
ments since some particular types of coatings will hold
the particular fluid better than others. This wide edge
sealing design has, in fact been found to be surprisingly
suited for sealing oil pans of diesel engines and for seal-
ing vacuum in intake manifolds against air and fuel mix-
tures. Chloroprene polymer and acrylonitrile are the pre-
ferred coatings for embodiments with exposure to refrig-
erants; acrylic or acrylonitrile are the preferred coating
for embodiments with exposure to oil or gear lubricant.
[0029] On each end of the aperture's gasket sheet
edge there is a corner which abuts a gasket face. Each
corner can be considered to lie in two different parallel,
infinite planes (such as, for example, in Fig. 8 having
plane 39 and plane 65). The plane is a "facial plane"
when it goes through the substantially flat surface area
of a gasket face. The facial plane thus contains the flat
surface area of the gasket face. Generally, the edge of
the gasket sheet around the aperture is substantially
perpendicular to the facial plane. A plane is a "corner
plane" when the infinite plane contains a corner between
the face and the edge. In some cases the facial plane
does not go through the corner so that there is both an
infinite "facial plane" and an infinite "corner plane" (such
as in Fig. 5 which shows the facial plane 54) and Fig. 9
which shows corner plane 80 and facial plane 36. When
the facial plane goes through the corner between the
face and an aperture's gasket sheet edge the plane is
both a corner plane and a facial plane (a "corner, facial
plane"). A coating which extends beyond the corner ex-
isting between the edge and the face will protrude past
the corner plane as does coating 41 of Fig. 9. The coat-
ing should protrude past the corner plane in order to pro-
vide the seal against fluids which would otherwise seep
out onto the gasket face between the gasket face's sur-
face and the flange.

[0030] In some preferred embodiments the coating
protrudes past both a corner plane and a facial plane (in
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embodiments where the facial plane does not go
through the corner of the aperture's gasket sheet edge).
Such embodiments provide an even better barrier
against fluids from going across the face of the gasket,
between the face and the flange.

[0031] The "edge thickness" is the distance on the
edge from one corner which lies between one face and
the edge and the other corner which lies between the
other face and the edge. In the present invention, to ob-
tain sealing ability across the face of the gasket and
through the gasket, the edge coating is wider than the
edge thickness so that the edge coating goes beyond a
corner plane on at least one side of the gasket.

[0032] In most cases the facial plane and the corner
plane will be the same plane. In some cases, however,
by using pressure, a facial area can be forced into a dif-
ferent plane than the rest of the face. When this is done
abutting an aperture, the corner between the face and
the edge may become rounded and it may be more dif-
ficult to place the location of the corner plane. In such
cases the corner plane is easily located by noting the
point where the cut portion of the edge ends; this point
is in the corner plane. The cut portion of the edge typi-
cally contains more pores than the surface of either gas-
ket face andis also distinctive in appearance by showing
a cross-section of the materials inside the gasket.
[0033] The coating portion on the gasket edge, such
asin Fig. 9, 10, 4, 6, and 3 can be referred to herein as
coating A. Fig. 2 and 8 show embodiments where coat-
ing A is on the gasket material's edge, and since the
coating also overlaps onto the face of the gasket, it also
has a coating B. Thus, where the coating extends to cov-
er the gasket face, the coating portion on the face can
be referred to as coating B, such as is seen in Fig. 8 and
Fig. 2; coating A is on the gasket edge. A coating like
coating A which is on the outside perimeter of the gasket
sheet edge is herein referred to as coating C. Where
coating C extends over the face of the gasket it is coating
B. Preferably, coating A extends past coating B, protrud-
ing past the surface of coating B at least about 0.025
mm (1 mil) on at least one side of the gasket; more pref-
erably coating A protrudes at least about 0.127 mm (5
mils) past coating B, and most preferably coating A pro-
trudes past coating B at least about 0.25 mm (10 mils)
on at least one side of the gasket. The preferred embod-
iments has coating A protruding past coating B on both
sides of the gasket. Features where coating A extends
past the gasket face at the corner of the edge (thus pro-
truding past the facial, corner plane), or where coating
A extends past coating B, can be referred to as a "lip
formation" or a "lip". This lip forms a dam or barrier
against fluids on the aperture side of the coating.
[0034] Atleastone edge, which is around an aperture
and is substantially perpendicular to the substantially
opposed faces can be given a wide edge-coating which
goes past at least one corner of the edge (protruding
through the corner plane of that corner). In a direction
from one of the corners between a face and the edge
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past the other corner between the other face and the
edge and parallel to the edge, the protruding coating,
should be sufficiently wide to give the gasket a better
sealing ability than the gasket would have with a coating
which just extended from one of the corner planes to the
other corner plane (merely touching the corner plane).
[0035] Suitably, in this direction, the aperture's gasket
sheet edge has a barrier (such as a coating) that pro-
trudes past the corner plane a distance of at least about
0.025 mm (one mil). A coating from corner to corner will
thus be at least about 0.025 mm (1 mil) wider than the
edge is thick. Furthermore, it has been found that an
even wider barrier coating will give an even better seal-
ing ability. More preferably, therefore, the barrier pro-
trudes at least about 0.127 mm (5 mils) beyond one cor-
ner plane. Suitably, the barrier ranges from about 0.025
mm (1 mil) to about 2.03 mm (80 mils) past the corner
plane. The wide edge-coating can thus protrude past ei-
ther or both corner planes a distance of from about 0.025
mm (1 mil) to about 2.03 mm (80 mils). A more preferred
range is from about 0.127 mm (5 mils) to about 2.03 mm
(80 mils), still more preferably the coating protrudes a
distance of from about 0.25 mm (10 mils) to about 2.03
mm (80 mils) past the corner plane. Preferably, the wide
edge-coating protrudes past at least one corner plane
a distance of at least about 0.25 mm (10 mils), more
preferably the wide coating extends past each corner
plane a distance of at least about 0.25 mm (10 mils);
gaskets with such coatings, in fact have been found to
give a seal ranging from excellent to a total seal. This is
true even with flange pressures of about 21 bar (300 psi)
or more, or about 1.8 bar (25 psi) or more. A total seal
is found where the coating will completely prevent fluids
from leaking past the aperture, across the face of the
gasket and also through the gasket sheet. To achieve
such a seal it is preferred that the wide edge-coating
protrudes past each corner plane a distance of at least
about 0.38 mm (15 mils).

[0036] For a gasket giving a total seal it is also pre-
ferred that from the edge surface, in a direction going
into the aperture parallel to the facial plane and away
from the edge, the coating on the edge gets gradually
wider (as seen in Fig. 2, 3, and 4) forming an inclined
plane, until it comes to the coating's widest point at some
distance from the edge. The distance from the edge that
the coating extends and reaches its widest point is not
critical. Suitably, however, in such an embodiment, the
coating is at least 0.025 mm (one mil) wider than the
thickness of the gasket edge. Preferably the coating is
at least 0.127 mm (5 mils) wider than the thickness of
the gasket edge. It is preferred that a "lip" is formed,
such as in Fig. 6, or such as in Fig. 2, 3, and 4 (where
the lip resembles an inclined plane and is formed by the
coating getting gradually wider going away from the ap-
erture's gasket sheet edge).

[0037] In embodiments where a face has a facial
plane that does not go through a corner between the
face and a plane, it is optionally preferred to have a bar-
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rier that protrudes beyond the facial plane. Suitably the
barrier will protrude past the plane in an amount effec-
tive to give a better seal than the gasket would have if
the barrier merely came up to the facial plane but did
not go past it. The coating can protrude at least about
0.025 mm (1 mil) beyond such a facial plane; more pref-
erably it extends at least about 0.127 mm (5 mils) be-
yond such a facial plane and even more preferably it
extends at least about 0.25 mm (10 mils) beyond such
a facial plane. Preferably, the barrier will go at least
about 0.025 mm (1 mil) past at least one facial plane;
more preferably it will go at least about 0.127 mm (5
mils) past at least one facial plane, and even more pref-
erably the coating will go at least about 0.25 mm (10
mils) past at least one facial plane; total seals have been
achieved particularly when the coating protrudes at
least about 0.38 mm (15 mils) past the facial plane; in a
preferred range the barrier will extend from about 0.127
mm (5 mils) to about 2.03 mm (80 mils) past at least one
facial plane (including embodiments where the facial
plane lies above or outside the corner plane on the face
of the gasket as noted in Fig. 5 and Fig. 9). The more
preferred embodiments has the barrier in the form of a
coating extending beyond the facial plane on both faces
of the gasket.

[0038] The coating can be put on in any film-forming
manner such as, for example, dipping, melting or paint-
ing the exposed edge while protecting any gasket por-
tions not to be coated. In one embodiment a coating can
be put on an aperture edge (the edge of the gasket
sheet) by placing a plurality of gasket sheets together
so that a cavity is formed from the apertures of the plu-
rality of gasket sheets, and then contacting the edge of
each gasket sheet along the cavity with a coating ma-
terial so that the edges become coated in an amount
effective to achieve a substantial sealing of the gasket
along the edge of the gasket sheet at the aperture where
the edge is coated. The sides of the cavity are the ap-
erture edges to be coated. The coating material is put
into the cavity, contacts the edges to be coated to form
the coated edges, if there is any coating material left it
is removed, and then the gasket edges are dried.
[0039] However, even when the gasket sheets are
placed together to form a cavity from the apertures and
the coating contacts the surface of the cavity, then sep-
arating the gaskets while the coating is viscous or elastic
(before the coating cures or becomes hard) will stretch
the coating so that it becomes wider than the aperture's
gasket sheet edge. When the coating has partially cured
or when it is plastic and moldable, then separating the
sheets can cause the coating on the edge to be more
pointed and wider than the aperture's edge (this is
shown by Fig. 2 and 3) forming an inclined plane. This
technique is done easily and preferably with acrylic la-
tex.

[0040] The gaskets can be aligned and placed togeth-
er so that they abut, or, in some of these embodiments
it may be desired to place other sheets (spacers) in be-
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tween two or more of the gasket sheets. One method
which can be used to aline the stack of gaskets or the
stack of gaskets and spacers is to cut the sheets iden-
tically giving each the aperture with the edge to be given
the coating and also at least one, preferably two "rod-
receiving apertures". A rod is put through these rod-re-
ceiving apertures to get the gaskets or gaskets and
spacers aligned and keep them alined while the coating
composition is contacting the aperture edges to be coat-
ed. Bolts can be used at each end of the rod to secure
the gasket stack and make sure that they are tightly held
together.

[0041] The stack of gaskets or gaskets and spacers
are preferably alined to form the cavity into which the
coating must be put in order to contact the edge to be
coated. In another preferred embodiment, when the
sheets are secured together, (with or without spacers),
it is preferred that a holding container ("well") for the
coating composition be attached or at least placed at
one end of the cavity which was formed by the sheets.
The stack of sheets together with this coating-filled well
can be tipped so that the coating runs from the well and
into the cavity along the sheet edges so that they are
contacted and coated. Preferably the stack of sheets
and well are rotated together so that the edges become
completely coated. Using the coating-filled well in this
method advantageously, 1) minimizes the problem of
catching or making air bubbles in the coating, 2) allows
a maximum surface to be coated with a minimum vol-
ume of coating, and 3) facilitates the edge-coating on a
multiplicity of gaskets.

[0042] Sheets placed in between the gaskets are re-
ferred to as "spacers" which separate the gaskets from
each other. The advantage of using spacers is that the
spacer will allow more coating to be applied to the edge
and the spacer will also allow the coating to go onto the
edge only in the exposed locations so that the resulting
gasket coat has a particular configuration. Spacers, for
example can be used to obtain coatings having the con-
figuration of Fig. 4, 6, or Fig. 8.

[0043] The spacer sheets have apertures, but the ap-
ertures can be 1) the same size as, 2) wider than, or 3)
smaller than the apertures of the gaskets. The particular
spacer sheet will result in a coating configuration that is
characteristically produced by that spacer. For example,
when the spacer aperture is wider than the aperture of
the gasket, a portion of the gasket sheet face is ex-
posed, and the coating material contacts the gasket face
around the edge and coats the face where it is exposed
around the aperture. This type of spacer characteristi-
cally produces coatings that are wider than the gasket
edge and thus protrude past the facial plane, but which
also have the gasket face coated near the aperture as
is indicated in Fig. 7 and 8.

[0044] When the spacer aperture is smaller the gas-
ket sheets will be separated from each other and the
coating is prevented from overlapping the corner of the
edge onto the face of the sheet. The coating, however
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may still be wider than the gasket edge in the direction
parallel to the edge so that the coating protrudes past
the face, if the spacers and gaskets are separated when
the coat is liquid or plastic enough to stretch or flow into
a lip formation. This type of spacer, however, could also
be used to make gaskets which only have the coating
on the edge of the gasket. Spacers can be coated to
make the gasket coating material release easily. Spac-
ers can also be used to form the protruding coating on
an edge. In other embodiments the spacers can be con-
figured to give the final wide edge-coating a different
shape particularly where the coating protrudes past the
corner plane.

[0045] When the spacer is given an aperture that is
wider than the gasket aperture, the spacer aperture suit-
ably has an aperture that is from about 0.127 mm (5
mils) to about 3.2 mm (125 mils) larger than the gasket
aperture. This allows some of the coating to deposit on
the exposed gasket face. When the spacer must have
an aperture that is smaller than the gasket aperture it is
preferred that the spacer aperture be in the range of
from about 0.08 mm (3 mils) to about 0.3 mm (12 mils)
smaller than the gasket aperture. Spacers can even be
used which have apertures that vary from being wider
than the gasket aperture in some locations, the same
size in other locations, and smaller than the gasket ap-
erture in other locations. Thus the spacer aperture can
be from about 0.127 mm (5 mils) to 3.2 mm (125 mils)
wider than the gasket aperture in some locations and
also from about 0.08 mm (3 mils) to about 0.3 mm (12
mils) smaller than the gasket aperture in other locations.
A spacer can even have an aperture ranging from about
0.127 mm (5 mils) wider to about 0.08 mm (3 mils) small-
er than the gasket aperture.

[0046] The spacer sheets themselves must be thick
enough to allow a separation of the gasket sheets, at
least about 0.127 mm (5 mils) thick, which will place the
gaskets 0.127 mm (5 mils) apart when their aperture
edges are coated. The spacers can have a thickness in
the range of from about 0.127 mm (5 mils) to about 3.8
mm (150 mils). It is, however, preferred to use spacers
with a thickness in the range of from about 0.25 mm (10
mils) to about 1 mm (40 mils) thick.

[0047] It has also been discovered that spacers can
be used which are highly porous. The highly porous
spacers advantageously allow the liquid of the coating
to be absorbed into the spacer. The absorption of the
coating liquid will dry the coating faster, allowing a solid
coat to form faster on the edge of the gasket. A highly
porous spacer has a minimum void volume of at least
about 35%. Preferably, the porous spacer has from
about 35 to about 75% void volume. A "non-porous”
spacer has a maximum of about 15% void volume, suit-
ably from about 15 to about 0.01 % void volume.
[0048] In still other embodiments, some of the aper-
ture's gasket sheet edge can be protected from the coat-
ing material so that only a portion of each edge of the
gasket sheet at the aperture are contacted with the coat-
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ing material. This can be useful where the edge is close
to a bolt area. Where the edge is within, for example,
3.5 cm (centimeters) of a bolt, it may be desired to pre-
serve more compression resistance by not adding coat-
ing even to the edge. The extra pressure added by the
bolt will be effective to give some added sealing ability
to the gasket, so that it may not be necessary or desired
to completely coat the aperture's gasket sheet edge. To
achieve such embodiments a spacer sheet is configured
to cover the portion of the edge which is not to be coated.
Where the gasket must seal against fluids that would go
through the sheet of the gasket, however, the coating
material should contact the edge portion to be coated
so that the coating material covers the edge going com-
pletely from one corner to the other corner. A bolt area
is an area near or under the bolt where higher pressure
is put on the gasket than on areas further away from the
bolt.

[0049] Any vertical edge between the opposed faces
of a gasket sheet material can be given a coating, in-
cluding the edge which forms the outer perimeter of the
gasket. The coating can be organic or inorganic. When
the vertical edge is one which encounters fluids during
use, however, a polymer coating is particularly useful
and preferred.

[0050] Optionally, a coating strip (coating B) can be
put on one or both faces completely around an aperture
so that it abuts the edge perpendicular to each face and
also abuts or even joins with the coating on the aper-
ture's gasket sheet edge (coating A). The coating strip
can be beneficially used where the flanges do not fit to-
gether tightly to form a fitted seal against fluids. If, for
example, a flange is warped even slightly so that it
curves away from a planar (flat) surface, the coating
strip can be useful in providing a better seal against fluid
leakages. For such applications, the coating strip will
preferably be put around the aperture where fluids are
encountered in use.

[0051] The coating on the aperture's gasket sheet
edge (coating A) can overlap onto either or both faces,
forming coating B. The overlap can extend a distance
ranging from just a trace, less than 0.025 mm (1 mil) or
can extend over the entire gasket surface. The edge
coating on the vertical edge can lap over onto either or
both faces of the gasket (such as is shown, for example,
in Fig 8). Preferably, the sealing coating can extend up
to about 1.5 cm on the face of the gasket. More prefer-
ably, it extends a maximum of about 5 millimeters (mm)
across the face of the gasket, and most preferably it ex-
tends a maximum of about 1 mm; such embodiments
are for good compression resistance (minimizing coat-
ing on the gasket faces).

[0052] Optionally, each gasket face or a portion there-
of, can be given only arelease coating, and not any coat-
ing for sealing the gasket. This will give the gasket more
compression resistance. Release coatings, in general
do not substantially affect compression resistance. A re-
lease coating is normally less than 0.025 mm (1 mil) in
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thickness. The coatings to seal the gasket, however, are
heavier, thicker, and generally more penetrating into the
gasket and gasket pores than is a release coating; thus,
the coatings for sealing ability are detrimental to com-
pression resistance and are thus limited in embodi-
ments where it is important to preserve compression re-
sistance.

[0053] Ithasbeenfound thatthe thickness of the coat-
ing on the face of the gasket also will be detrimental to
compression resistance. For this reason therefore, it is
preferred that the overlap of the edge coating onto the
face of the gasket is a maximum of about 0.275 mm (11
mils) thick in order to pre-serve compression resistance.
[0054] When the release coating is to be used, for
best performance, the release coating does not pene-
trate the gasket structure. This will give the gasket more
compression failure resistance than if the release coat-
ing penetrated. A suitable release coating is a flouropol-
ymer containing polymer coating.

[0055] Practicality is the factor limiting the thickness
of the coating on the vertical edge, that is thickness in
both the direction parallel to the vertical edge and per-
pendicular to the vertical edge. Very small thicknesses
(going perpendicular to the edge) have been found to
be effective. Since a relatively thin coating is effective it
will be cost effective to limit the thickness and width of
the coating on the vertical edge of the gasket aperture.
[0056] The coating thickness, in the direction perpen-
dicular to the vertical edge and parallel to the facial plane
thus, is not critical. The coating preferably is a minimum
of at least about 0.1 mm thick and preferably can be up
to about 2 mm thick. The coating on the vertical edge is
intended to seal the gasket against fluids from going
both through the gasket sheet edge and across the sur-
face of at least one gasket face. The coating should
have a minimum thickness needed to seal the gasket
against fluids from going through the aperture's edge.
Suitably the sealing coating on the edge of the soft gas-
ket sheet should be at least about 0.025 mm (1 mil) in
thickness (extending in a direction perpendicular to the
vertical edge). Preferred embodiments will have a pro-
truding edge forming a barrier that goes beyond the cor-
ner plane a sufficient distance to give the gasket a seal
against fluids from going across at least one gasket
face, and preferably across both faces.

[0057] Inorganic materials which can be used as a
coating includes chemically delaminated vermiculite
and mica coatings. Preferred coatings are polymers.
The polymer coatings can be used to form either coating
A, coating B, and/or coating C. Polymer coatings include
organic, inorganic, inorganic/organic hybrid polymers
as well as filled polymers. Suitably the polymer coating
materials are coatings selected from the group consist-
ing of acrylic, acrylonitrile, polyvinylidene chloride, fluor-
osilicone, polyurethane, acrylonitrile butadiene rubber
(NBR), fluoro polymers, hydrogenated NBR, silicone
rubber coatings (both UV curable and room temperature
curable), styrene butadiene polymer, fluoroelastomer
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polymer, fluorosilicone polymer, acrylic-acrylonitrile pol-
ymer, carboxylated acrylonitrile polymer, carboxylated
styrene butadiene polymer, chloroprene rubber poly-
mer, ethylene propylene rubber polymer, ethylene/vinyl
acetate, epoxy, and mixtures thereof can be used. Any
latex can be used. Also suitable as a coating are poly-
mer powders which are heated to melt them onto the
surface of the gasket. In fact, any powder which can be
fused can be used to seal and coat the gasket. Coatings
A, B, and C can be made by different coatings or they
can be the same material.

EXAMPLES

[0058] Two identical annular gaskets were cut from a
cellulose based paper gasket sheet material. Each gas-
ket formed a ring and had the following measurements:
Inner diameter 13 mm (0.515 inches) (distance from the
center of the aperture to the inner edge of the ring), outer
diameter 24 mm (0.95 inches); ring width 5.5 mm
(0.2175inches). The gaskets each had two substantially
flat, opposed faces and each ring aperture had an edge
that was substantially vertical and substantially perpen-
dicular to each face. The edge thickness (also the gas-
ket thickness) was measured at 0.8 mm (32 mils) thick.
[0059] The gasket ring for sample A was left com-
pletely uncoated as the control. For sample B, an acrylic
latex was used to coat the gasket ring sample on the
inner vertical edge of the ring aperture. The coating was
put onto the aperture's gasket sheet edge so that the
coating was wider than the thickness of the aperture's
edge (wider than the gasket thickness), and went past
each corner of the inner, vertical edge by approximately
0.7 mm (27 mils) on each side, measuring the coating
at its widest point. The distance from the inner, vertical
edge of the gasket to the surface of the coating at the
center of the gasket was measured at about 0.9 mm
(millimeters). The coating on the edge of the gasket
sheet at the aperture was like the coating shown in a
cross-sectional view in Fig. 4 and Fig. 3.

[0060] The gasket was tested in a cylinder which
could be pressurized with nitrogen. The nitrogen pres-
sure in the cylinder was brought up to 1 bar (14 psi), and
the number of minutes which elapsed while the pressure
decayed to 0.9 bar (13 psi) was measured. Each gasket
was placed in the cylinder's flange and the flange was
tightened. The test was done on a smooth flange meas-
uring 18 RaMS (Ra is the average roughness value and
this is measured in micro-inches; MS indicates micro-
inches, 1 micro-inch is 25.4 x 10-mm). The flange was
tightened and the pressure level of the flange was meas-
ured in pounds per square inch (psi).

[0061] Sample A for this test held the pressure only
for 1.5 minutes and required a flange pressure of 150
bar (2100 psi). Sample B, the wide edge sealed gasket,
delivered a total seal (pressure never decreased in the
cylinder), and the flange pressure of the cylinder on the
gasket of sample B was only 21 bar (300 psi).
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Claims

A process of coating an aperture edge of a soft gas-
ket sheet (10), the gasket sheet (10) comprising

- two substantially opposed facial surfaces (15,
30; 17, 31; 24, 32; 25, 33; 40, 42; 44, 45) and

- an aperture with an edge surface (71, 73; 75 to
78) substantially perpendicular to the facial sur-
faces (15, 30; 17, 31; 24, 32; 25, 33; 40, 42; 44,
45) and provided with a material giving the gas-
ket a good sealing ability,

characterized by the steps of

- providing a plurality of gasket sheets (10)
wherein the aperture of each gasket sheet (10)
is substantially identical in size and shape,

- placing the plurality of gasket sheets (10) to-
gether so that a cavity is formed by each aper-
ture of the plurality of gasket sheets (10) and

- contacting the edge surfaces (71, 73; 75 to 78)
of the aperture on each gasket sheet (10) with
the material so that the edge surfaces (71, 73;
75 to 78) become coated in an amount effective
to achieve a substantial sealing of the gasket
along the edge surfaces (71, 73; 75 to 78) of
the aperture where the edge surface (71, 73;
75 to 78) is coated.

A process according to claim 1, characterized in
that a spacer is placed between at least two gasket
sheets (10) of the plurality of gasket sheets (10),
each spacer having an aperture of the same size
as the apertures of the gasket sheets (10).

A process according to claim 1, characterized in
that a spacer is placed between at least two gasket
sheets (10) of the plurality of gasket sheets (10),
each spacer having an aperture of the same size
which is wider than that of the gasket sheet (10).

The process according to claim 3, characterized in
that the aperture of each spacer is from about 0.127
mm (Smils) to about 3.2 mm (125 mils) larger than
the aperture of the gasket sheets on each side of it.

A process according to claim 1, characterized in
that a spacer is placed between at least two gasket
sheets (10) of the plurality of gasket sheets (10),
each spacer having an aperture of the same size
which is smaller than that of the gasket sheet (10).

The process according to claim 5, characterized in
that the aperture of each spaceris from about 0.076
mm (3 mils) to about 0.3 mm (12 mils) smaller than
the aperture of the gasket sheets on each side of it.
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7.

10.

11.

12.

13.

14.

15.

16.

The process according to one of the preceding
claims, characterized in that each spacer has a
thickness in the range of from about 0.127 mm
(5mils) to about 3.8 mm (150 mils)

The process according to one of the preceding
claims, characterized in that at least one porous
spacer is used having a void volume in the range
from about 35% to about 75%.

The process according to one of the preceding
claims, characterized in that at least one non-po-
rous spacer is used having a void volume in the
range from about 15 to about 0.01%.

The process according to one of the preceding
claims, characterized in that each gasket sheet
(10) also has a rod-receiving aperture, and in that
the gasket sheets are placed together and alined
by inserting a rod through the rod-receiving aper-
ture of each gasket sheet ( 10).

The process according to one of the preceding
claims, characterized in that a well holding the
coating material is located at one end of the cavity
formed by the apertures of the plurality of gasket
sheets (10) and in that the edge surfaces (71, 73;
75to 78) of the aperture are contacted with the coat-
ing material by tipping the well and the gasket
sheets (10) for that the coating runs from the well
and into the cavity along the edge surfaces (71, 73;
75 to 78) so that they are contacted by the coating
material and coated.

The process according to claim 11, characterized
in that the stack of gasket sheets (10) and the well
are rotated together.

A process according to one of the preceding claims,
characterized in that inorganic or organic material
is used for coating.

A process according to claim 12, characterized in
that the inorganic coating material includes chem-
ically delaminated mica and/or vermiculite.

A process according to claim 13, characterized in
that a polymer is used for coating comprising or-
ganic, inorganic, inorganic/organic hybrid polymers
and filled polymers.

A process according to claim 15, characterized in
that the coating material is a polymer selected from
the group consisting of acrylic, acrylonitrile, acrylo-
nitrile butadiene rubber, fluoro polymers, hydrogen-
ated acrylonitrile butadiene rubber, styrene butadi-
ene polymer, fluoroelastomer polymer, fluorosilicon
polymer, acrylicacrylonitrile polymers, carboxylated
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acrylonitrile polymer, carboxylated styrene butadi-
ene polymer, polyvinylidene chloride, chloroprene
rubber polymer, ethylene propylene rubber poly-
mer, ethylene/vinyl acetate polymer, epoxy, fluoro-
silicones, polyurethane, and silicone rubber and
mixtures thereof.

A process according to one of the claims 13 to 16,
characterized in that the coating material is a latex
or a fusable powder.

Patentanspriiche

1.

3.

Verfahren zum Beschichten eines Offnungsrandes
einer Weichstoff-Flachdichtung (10), wobei die
Flachdichtung (10)

- zwei im wesentlichen gegenulberliegende
Hauptflachen (15, 30; 17, 31; 24, 32; 25, 33;
40, 42; 44, 45) und

- eine Offnung mit einer Randflache (71, 73; 75
bis 78) aufweist, die sich im wesentlichen senk-
recht zu den Hauptflachen (15, 30; 17, 31; 24,
32; 25, 33; 40, 42; 44, 45) erstreckt und mit ei-
nem Material versehen wird, das der Dichtung
eine gute Dichtungsfahigkeit gibt,

gekennzeichnet durch die Schritte

- eine Vielzahl von Flachdichtungen (10) vorzu-
sehen, wobei die Offnung jeder Flachdichtung
(10) in der GréRe und der Form im wesentli-
chen identisch ist,

- die Vielzahl von Flachdichtungen (10) zusam-
men so anzuordnen, dass ein Hohlraum von je-
der Offnung in der Vielzahl von Flachdichtun-
gen (10) gebildet wird, und

- die Randflachen (71, 73; 75 bis 78) der Offnung
an jeder Flachdichtung mit dem Material so zu
kontaktieren, dass die Randflachen (71, 73; 75
bis 78) mit einer Menge beschichtet werden,
die wirksam ist, um eine merkliche Abdichtung
der Dichtung langs der Randflachen (71, 73; 75
bis 78) der Offnung zu erreichen, wo die Rand-
flache (71, 73; 75 bis 78) beschichtet ist.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass zwischen wenigstens zwei Flach-
dichtungen (10) der Vielzahl von Flachdichtungen
(10) ein Distanzstlick angeordnet ist, wobei jedes
Distanzstiick eine Offnung aufweist, die die gleiche
GroRe wie die Offnungen der Flachdichtungen (10)
hat.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass zwischen wenigstens zwei Flach-
dichtungen (10) der Vielzahl von Flachdichtungen
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(10) ein Distanzstlick angeordnet ist, wobei jedes
Distanzstiick eine gleichgroRe Offnung hat, die wei-
ter ist als die der Flachdichtung (10).

Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, dass die Offnung jedes Distanzstiicks
von etwa 0,127 mm (5 mils) bis etwa 3,2 mm (125
mils) gréRer ist als die Offnung der Flachdichtungen
auf jeder Seite von ihm.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass zwischen wenigstens zwei Flach-
dichtungen (10) der Vielzahl von Flachdichtungen
(10) ein Distanzstlick angeordnet ist, wobei jedes
Distanzstiick eine gleichgroRe Offnung hat, die klei-
ner ist als die der Flachdichtung (10).

Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, dass die (")ffnung jedes Distanzstiicks
von etwa 0,076 mm (3 mils) bis etwa 0,3 mm (12
mils) kleiner ist als die Offnung der Flachdichtungen
auf jeder Seite von ihm.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass jedes Di-
stanzstiick eine Dicke im Bereich von etwa 0,127
mm (5mils) bis etwas 3,8 mm (150 mils) hat.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass wenigstens
ein pordses Distanzstlick verwendet wird, das ein
Hohlraumvolumen im Bereich von etwa 35 % bis et-
wa 75 % hat.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass wenigstens
ein nicht pordses Distanzstlick verwendet wird, das
ein Hohlraumvolumen im Bereich von etwa 15 bis
0,01 % hat.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass jede Flach-
dichtung (10) eine einen Stab aufnehmende Off-
nung hat und dass die Flachdichtungen zusammen
angeordnet und fluchtend ausgerichtet werden, in-
dem ein Stab durch die den Stab aufnehmende Off-
nung jeder Flachdichtung (10) eingefihrt wird.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass ein das Be-
schichtungsmaterial aufnehmender Behalter an ei-
nem Ende des Hohlraums angeordnet ist, der von
den Offnungen der Vielzahl von Flachdichtungen
(10) gebildet wird, und dass die Randflachen (71,
73; 75 bis 78) der Offnung mit dem Beschichtungs-
material dadurch kontaktiert werden, dass der Be-
halter und die Flachdichtungen (10) gekippt wer-
den, damit die Beschichtung aus dem Behalter her-
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aus und in den Hohlraum langs der Randflachen
(71, 73; 75 bis 78) lauft, so dass sie mit dem Be-
schichtungsmaterial kontaktiert und beschichtet
werden.

Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass der Stapel von Flachdichtungen
(10) und der Behalter zusammen gedreht werden.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass fiir die Be-
schichtung ein anorganisches oder organisches
Material verwendet wird.

Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass das anorganische Beschichtungs-
material chemisch delaminierten Glimmer und/oder
Vermiculit aufweist.

Verfahren nach Anspruch 13, dadurch gekenn-
zeichnet, dass ein Polymer verwendet wird als Be-
schichtung, die organische, anorganische, anorga-
nische/organische Hybridpolymere und gefiillte Po-
lymere aufweist.

Verfahren nach Anspruch 15, dadurch gekenn-
zeichnet, dass das Beschichtungsmaterial ein Po-
lymer ist, das aus der Gruppe ausgewahlt wird, die
aus Acryl, Acrylnitril, Acryl-Butadien-Kautschuk,
Fluorpolymeren, hydriertem Acrylnitril-Butadien-
Kautschuk, Styrol-Butadien-Polymer, Fluorelasto-
merpolymer, Fluorsilikonpolymer, Acryl-Acrylnitrilp-
olymeren, Karboxyl-Acrylnitril-Polymer, Karboxyl-
Styrol-Butadienpolymer, Polyvinylidenchlorid,
Chloroprenkautschukpolymer, Ethylen-Propylen-
Kautschukpolymer,  Ethylen/Vinylazetatpolymer,
Epoxy, Fluorsilikonen, Polyurethan, Silikonkau-
tschuk und Mischungen davon besteht.

Verfahren nach einem der Anspriiche 13 bis 16, da-
durch gekennzeichnet, dass das Beschichtungs-
material ein Latex oder ein schmelzbares Pulver ist.

Revendications

Processus de revétement d'un bord d'ouverture
d'une plaque d'étanchéité souple (10), la plaque
d'étanchéité (10) comprenant

- deuxsurfaces faciales (15,30 ;17,31 ;24,32 ;
25, 33; 40, 42 ; 44, 45) essentiellement oppo-
sées et

- une ouverture comportant une surface de bord
(71, 73 ; 75 a 78) essentiellement perpendicu-
laire aux surfaces faciales (15, 30 ; 17, 31 ; 24,
32;25,33;40,42 ; 44, 45) et pourvue d'un ma-
tériau qui confére a la garniture une bonne ca-
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pacité d'étanchéité,
caractérisé par les étapes consistant a

- fournir une pluralité de plaques d'étanchéité
(10) dans lesquelles I'ouverture de chaque pla-
que d'étanchéité (10) est de dimension et de
forme essentiellement identiques,

- placer ensemble la pluralité de plaques d'étan-
chéité (10) de maniére a ce qu'une cavité soit
formée par chaque ouverture de la pluralité de
plaques d'étanchéité (10) et

- mettre en contact les surfaces de bord (71, 73 ;
75 a 78) de l'ouverture sur chaque plaque
d'étanchéité (10) avec le matériau de maniére
a ce que les surfaces de bord (71,73 ; 75a 78)
soient pourvues d'un revétement en quantité
suffisante pour obtenir une bonne étanchéifica-
tion de la garniture le long des surfaces de bord
(71, 73 ; 75 a 78) de I'ouverture a I'endroit ou
la surface de bord (71, 73 ; 75 a 78) est enduite.

Procédé selon la revendication 1, caractérisé en
ce qu'un élément d'écartement est placé entre au
moins deux plaques d'étanchéité (10) de la pluralité
de plaques d'étanchéité (10), chaque élément
d'écartement étant pourvu d'une ouverture de la
méme dimension que les ouvertures des plaques
d'étanchéité (10).

Procédé selon la revendication 1, caractérisé en
ce qu'un élément d'écartement est placé entre au
moins deux plaques d'étanchéité (10) de la pluralité
de plaques d'étanchéité (10), chaque élément
d'écartement étant pourvu d'une ouverture de mé-
me dimension qui est plus large que celle de la pla-
que d'étanchéité (10).

Procédé selon la revendication 3, caractérisé en
ce que l'ouverture de chaque élément d'écartement
est plus large d'environ 0,127 mm (5 milliémes de
pouce) a environ 3,2 mm(125 milliémes de pouce)
que l'ouverture des plaques d'étanchéité sur cha-
que coté de celle-ci.

Procédé selon la revendication 1, caractérisé en
ce qu'un élément d'écartement est placé entre au
moins deux plaques d'étanchéité (10) de la pluralité
de plaques d'étanchéité (10), chaque élément
d'écartement étant pourvu d'une ouverture de mé-
me dimension qui est plus petite que celle de la pla-
que d'étanchéite (10).

Procédé selon la revendication 5, caractérisé en
ce que l'ouverture de chaque élément d'écartement
est plus petite d'environ 0,076 mm (3 milliemes de
pouce) a environ 0,3 mm (12 milliémes de pouce)
que l'ouverture des plaques d'étanchéité sur cha-



10.

1.

12,

13.

14.

15.

21 EP 0 899 489 B9 (W1B1)

que cbété de celle-ci.

Procédé selon I'une des revendications précéden-
tes, caractérisé en ce que chaque élément d'écar-
tement a une épaisseur comprise entre environ
0,127 mm (5 milliemes de pouce) et environ 3,8 mm
(150 milliémes de pouce).

Procédé selon I'une des revendications précéden-
tes, caractérisé en ce que I'on utilise au moins un
élément d'écartement poreux possédant un volume
de vide compris entre environ 35 % et environ 75 %.

Procédé selon I'une des revendications précéden-
tes, caractérisé en ce que I'on utilise au moins un
élément d'écartement non poreux possédant un vo-
lume de vide compris entre environ 15 et environ
0,01 %.

Procédé selon I'une des revendications précéden-
tes, caractérisé en ce que chaque plaque d'étan-
chéité (10) est également pourvue d'une ouverture
destinée a recevoir une tige et en ce que les pla-
ques d'étanchéité sont placées ensemble et ali-
gnées grace al'insertion d'une tige a travers I'ouver-
ture destinée a recevoir une tige de chaque plaque
d'étanchéité (10).

Procédé selon I'une des revendications précéden-
tes, caractérisé en ce qu'un creuset contenant le
matériau de revétement est placé a une extrémité
de la cavité formée par les ouvertures de la pluralité
de plaques d'étanchéité (10) et en ce que I'on met
les surfaces de bord (71,73 ; 75 a 78) de l'ouverture
en contact avec le matériau de revétement en ren-
versant le creuset et les plaques d'étanchéité (10)
de maniére a ce que le revétement s'écoule du
creuset dans la cavité le long des surfaces de bord
(71,73 ;75a78) de fagon a ce qu'elles soient mises
en contact avec le matériau de revétement et soient
enduites.

Procédé selon la revendication 11, caractérisé en
ce que la pile de plaques d'étanchéité (10) et le
creuset sont tournés en méme temps.

Procédé selon I'une des revendications précéden-
tes, caractérisé en ce que I'on utilise pour le revé-
tement un matériau inorganique ou organique.

Procédé selon la revendication 12, caractérisé en
ce que le matériau de revétement inorganique in-
clut du mica et/ou de la vermiculite délaminés chi-
miquement.

Procédé selon la revendication 13, caractérisé en
ce que l'on utilise pour le revétement un polymére
comprenant des polyméres organiques, inorgani-
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ques ou hybrides inorganiques/organiques et des
polymeres chargés.

Procédé selon la revendication 15, caractérisé en
ce que le matériau de revétement est un polymere
sélectionné dans le groupe comprenant l'acrylique,
I'acrylonitrile, le caoutchouc acrylonitrile-butadiéne,
les fluoropolyméres, le caoutchouc acrylonitrile-bu-
tadiéne hydrogéné, le polymere styréne-butadiéne,
le polymére fluoroélastomére, le polymere fluorosi-
licone, les polyméres acrylique-acrylonitrile, le po-
lymére acrylonitrile carboxylé, le polymére styréne-
butadiéne carboxylé, le chlorure de polyvinylidéne,
le polymére de caoutchouc chloropréne, le polyme-
re de caoutchouc éthyléne propyléne, le polymére
d'éthyléne vinylacétate, la résine époxy, les fluoro-
silicones, le polyuréthane, le caoutchouc silicone et
des mélanges de ces matériaux.

Procédé selon I'une des revendications 13 a 16, ca-
ractérisé en ce que le matériau de revétement est
un latex ou une poudre fusible.
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