
EP 0 403112 B1 Description This invention relates to multi-purpose
conductive gaskets for excluding electromagnetic interference (EMI), radio
frequency interference (RFI) and also blocking environmental effects such
as noise and moisture from the ambient 5   atmosphere. More particularly,
the invention concerns a conductive gasket or seal wherein a conductive
sheath sur- rounding a resilient core is coated with a coating formed of a
suspension of conductive particles. Conductive seals and gaskets are known
in a number of variations. Typically, the gasket bridges across metallic
surfaces of adjacent or abutting conductive structures, for example at a
closure of a cabinet, at a window or door, etc. The adjacent orabutting
structures areto be continuously sealed to one another hermetically, to
exclude airand moisture 10  at least at low pressure differential, and also
electrically, to exclude electromagnetic and radio frequency interference
from affecting elements within the enclosure. Altematively, the seal or
gasket may be intended to prevent environmental or electromagnetic
influences from escaping from an enclosure. US-A-4857668 discloses a
multi-function gasket of this general type. The gasket has a continuous,
molded, resilient core, which is preferably fire-resistant foamed
polyurethane. A flexible, electrically conductive sheath surrounds the 15
foam core and is preferably bonded to a boundary layer around the outside
of the core. The sheath can incorporate a metal mesh or foil, but
preferably the sheath is resinous, for example rip-stop nylon, and has a
thin coating of metal plated thereon, for example silver. Altemative means
are provided for mounting the gasket such that the sealed elements, such as
electrically conductive doors, access panels and the like, are bridged
across electrically and hermetically. Seals of this type are marketed by
the Schlegel Corporation, Rochester, New York. 20      Seals and gaskets of
the foregoing description might be appropriate for use in controlled
environments where the temperature and humidity are maintained, and also in
uncontrolled environments, where temperature and humidity vary. These seals
are further employed in highly demanding applications such as marine use,
wherein the seals are exposed to salt water, and even to space
environments, wherein the seal and sealed elements are exposed to vacuum
and high radiation. 25      Over the range of uses, there are important
considerations which affect the choice of component materials for the
sealed elements (hereinafter "flange plates") and for the gaskets or seals.
Structural metals to be used in housings and cabinet structures, for
example, may include various steels, possibly in the form of corrosion
resistant alloys, aluminum, copper, magnesium, zinc and the like. It is
also possible to alloy or coat metals such as steel to improve resistance
to oxidation and corrosion. However, the use of dissimilar metals in
conductive contact with one another inherently dete- 30  riorates at least
one of the dissimilar metals when exposed to an electrolyte, due to
galvanic action. When exposed to an electrolyte, (a salt solution having
free ions) a migration of electrons occurs, which affects the dissimilar
metals unequally due to their different electron valence conditions. The
migration of electrons causes accelerated oxidation in the less noble one
of the dissimilar metals. The conditions needed for galvanic corrosion are
simply the dissimilar metals and the electrolyte in contact with them. 35
When a conductive gasket for excluding electromagnetic interference is
placed between two metal flange plates, dissimilar metals are quite likely
to be employed and must be placed in contact. The use of dissimilar metals
is expected because desirable attributes in flange plates (e.g., strength
and rigidity) are not the same as those in gaskets (e.g., flexibility and
maximum electrical conductivity). It is also frequently the case that the
area of the seal is exposed to an electrolyte. For cabinet closures, doors
and other openable seals, condensation occurs at the junction between envi-
40  ronments of different temperatures and humidities, separated by the
seal. Corrosion can be expected. Galvanic corrosion causes a physical
deterioration of the seal resulting in deterioration of both electrical and
envi- ronmental sealing performance. The sealed flange plates develop gaps
relative to the gasket as a result of corrosion-in- duced unevenness of the
flange plate surface. The extent of electrical connection across the seal
deteriorates due to the fact that metal oxides as a rule are relatively
less conductive than the corresponding elemental metal and produce 45
increased electrical resistance between the flange plates or the like to be
sealed. The increased electrical resistance reduces the seal effectiveness
as does the physical displacement of the conductive parts. The basic
objective of shielding against electromagnetic interference requires
blocking passage of electromagnetic waves at the seal or gasket. Both
electric and magnetic fields are involved and interact. If an enclosure is
surrounded by a theoretically perfect conductor, an iricident electric
field will be fully reflected because an electric field equal and 50
opposite to the incident electric field is induced in the conductive
enclosure. Magnetic fields induce a current in the conductive enclosure,
and incident EMI or RFI waves include both electric and magnetic energy.
The current induced in the enclosure by the field will vary across the
thickness of the conductive enclosure, being greatest at the surface
adjacent the incident field. A portion of the electromagnetic wave is
reflected at the inner boundary of the enclosure, 



however, some of the radiation will reach the inside of the enclosure
unless the conductive walls are very conductive 55   and very thick. A gap
in the conductive shield produced either by physical spacing or by
increased electrical resistance will allow a greater proportion of an
incident electromagnetic field to radiate through the shield. Gasket
material normally is flexible and has a lower conductivity than the
material of the conductive enclosure or shield (i.e., a relatively higher
electrical 2    EP 0 403112 B1 resistance). A highly conductive material is
desirable to maintain a low resistance and minimal leakage at the interface
between the gasket and the shield-defining flange plates or other elements.
If an air gap exists, the flow of induced current is diverted to those
points or areas of the seal and sealed elements which are in contact. A
high resistance joint, which may be caused by corrosion of the seal and
sealed elements at their 5   face and surfaces behaves in a manner similar
to a gap. In view of the corrosion caused by galvanic action between
dissimilar metals, it may be desirable to employ similar metals for the
sealed elements and the gasket. It is also appropriate to finish the metal
which is expected to corrode, to decrease the incidence of corrosion. A
relatively more corrosion-prone metal, for example, magnesium, tin, steel
or aluminum, can be coated with relatively more-noble finishes which are
less likely to corrode, for example, gold, platinum, 10  silver, nickel,
etc. Corrosion resistances thus improve for the overall sealed element. On
the other hand, corrosion will be even greater if the seal breaks down or
is applied so thinly as to be porous, because dissimilar metals are in
contact at the site of an electrolyte. Some finishes, forexample, chromate
conversion coatings (e.g. Iriditefor aluminum) (IRIDITE is a trademark of
Allied-Kelite Company,) are moderately conductive, and improve corrosion
performance. Organic fin- ishes can also be used. Such finishes are not
fully effective because they are characterized by increased electrical 15
resistance relative to bare metal, and a corresponding decrease in EMI
shielding effectiveness; there is a possibility of corrosion should the
finish become deteriorated; and in other respects leave room for
improvement. Conductive sheaths for seals available in the Schlegel product
line employ various different metals, as needed for sealing between
conductive elements of various descriptions. Most EMI/RFI gaskets are
placed between two structural metal flanges, usually of aluminum or steel.
A conductive gasket is interspersed, for example, the above-described 20
Schlegel gasket with a conductive sheath of metallized nylon, on a foam
core. It is also possible to use a sheath formed of a wire mesh or
including metal fibers, for example including Monel or Ferrex. (MONEL is a
trademark of Incs Alloys International, Inc, and FERREX is a trademark of
themerics, Inc) Monel is an alloy of nickel, copper and usually iron and
manganese. Ferrex is a copper clad steel. While these materials are
preferred for good conductivity, galvanic cor- rosion can be a serious
problem. 25      Given the use of dissimilar metals, steps must be taken to
control corrosion. Even when it is practical to seal flanges with finishes
such that a more noble member is at the exposed surface and normally
prevents electrolytes in the ambient atmosphere from reaching the
less-noble metal, it is still desirable to design the interface properly to
exclude moisture, and to cause the seal material tofill all gaps caused by
uneven flange shapes, surface irregularities, bowing of the flange plates
adjacent fasteners, and the like. Typically, designers of conductive
elastomer gaskets will select a sheath material 30   such as silver plated
or aluminum filled elastomers, or silver-copper elastomers. The seals are
kept clear of sump areas and/or are provided with drainage holes to remove
any electrolyte accumulating due to condensation, etc. Dessicants may be
employed, and protective paints are preferably applied to flange surfaces
approaching the area of the seal. Military standards go so far as to prefer
double seals, an external environmental seal being employed in addition to
an electromagnetic seal. The outer, non-conductive environmental seal
protects the inner, conductive seal from the ingress 35   of electrolyte.
(See e.g. Mil-Std-1250; Mil-Std-889; or Mil-Std-454). According to the
present invention, the incidence of corrosion can be minimized further, in
a manner that also im- proves the durability of the gasket. The invention
can be employed instead of, or in addition to a double seal structure.
Contrary to the usual objective of placing only similar materials in direct
abutment across the gasket interface, the in- vention relies on a further
conductive coating on the gasket sheath. The further conductive coating is
made from a 40   dispersion of conductive particles in a preferably-curable
elastomeric binder. The binder prevents direct exposure of the metal
components of the seal to environmental electrolytes, reduces abrasion
which could wear away protective or similar-metal coatings on the
corrosion-prone flange plates, for example of aluminum, and provides the
necessary con- ductive connection. The corrosion resistant and conductive
coating, however, has the further and unexpected benefit 



of substantially decreasing the flammability of the seal. Preferably, the
sheath coating is a colloidal dispersion of con- 45   ductive particles,
especially a colloidal dispersion of carbon particles in a urethane-based
flexible elastomeric binder. Whereas the prior art has recommended doubling
seals to isolate an EMI seal from environmental influences, the invention
allows the seal inherently to exclude environmental influences (especially
electrolytes), while retaining good conductive characteristics. It is an
object of the invention to lower the electrical resistance across a gasket
interspersed between two bodies, 50   such as two sealed flange plates. It
is also an object of the invention to exclude environmental electrolytes
from dissimilar metals employed at the junction between two bodies, such as
two conductively sealed flange plates. It is a further object of the
invention to improve the durability of conductive seals by decreasing the
abrasion effects and flammability. 55      It is yet another object of the
invention to reduce the expense and complexity of seals used to achieve a
given degree of effectiveness in electromagnetic shielding. According to
one aspect of the present invention, we provide an apparatus comprising:
first and second electrically conductive bodies, each having an
electrically conductive surface facing the conductive surface of the other
of the bodies 3    EP 0 403 112 B1 across a gap; a conductive seal
maintained in the gap between the bodies, the seal bearing against the
conductive surfaces, the seal electrically connecting the bodies at the gap
and shielding against passage of at least one of electro- magnetic effects
and environmental effects; and, wherein the seal has an electrically
conductive coating including con- ductive particles suspended in a
nonreactive flexible elastomeric binder, the conductive coating of the seal
bearing 5   against at least one of the conductive surfaces of the bodies
for bridging across the gap. The coating is preferably applied as a
dispersion of conductive particles in a flexible elastomeric binder, for
example a colloidal dispersion of carbon particles in a urethane-based
binder, to the entire outer surface of a metal plated sheath. The coating
provides a low resistance, environmentally isolated junction between the
sheath and the elements to be sealed, excluding environmental electrolytes,
while improving abrasion resistance and flame retardant attributes of the
10  seal. Also according to the present invention, we provide a gasket for
blocking passage of electromagnetic and environ- mental effects between
conductive bodies, comprising: a continuous, molded, resilient foam core in
a flexible, electrically conductive and substantially abrasion resistant
sheath externally surrounding the foam core and bonded to the foam core,
the foam core filling an interior of the sheath; means for attaching the
gasket to at least one of the bodies such 15  that the resilient foam core
presses the sheath against at least one of the bodies; and an electrically
conductive coating on the sheath, the coating including electrically
conductive particles suspended in a nonreactive binder, whereby the gasket
blocks passage of electromagnetic and environmental effects and resists
abrasion and flame. Also according to the present invention, we provide an
apparatus of the type having at least two electrically con- ductive bodies
and a resilient electrically conductive gasket for blocking electromagnetic
and environmental effects from 20   passing between the bodies, the gasket
and the bodies together defining dissimilar metals subject to galvanic
corrosion when exposed to an electrolyte, comprising: an electrically
conductive protective coating applied to the gasket at least on a surface
facing one of said bodies, the protective coating including conductive
particles suspended in nonreactive binder. Also according to the present
invention, we provide a method of sealing electrically conductive bodies
against elec- 25  tromagnetic and environmental effects including
corrosion, the bodies having electrically conductive surfaces facing one
another across a gap the method comprising the steps of: providing a
resiliant electrically conductive seal; 30      coating the conductive seal
with an electrically conductive coating having electrically conductive
particles suspended in a nonreactive binder, said coating being applied at
least on an area of the seal to be disposed against one of the conductive
facing surfaces of said bodies; and, maintaining the seal between said
bodies so that the conductive coating connects the seal to said one of the
con- 35      ductive facing surfaces and the conductive seal bridges across
the gap. Several embodiments of seal according to the invention are now
described by way of example with reference to the 



accompanying drawings, wherein:- 40      Fig. 1 is a cross sectional view
of a slot-mounted conductive seal; Fig.2 is a section view illustrating
mounting of the seal between facing flange plates; Figs.3-5 are section
views illustrating alternative embodiments of the seal; 45 Fig.6 is a
perspective view of the cross-section of an embodiment of the seal at the
conductive coating; Fig.7a is a detailed cross-section from area 7 on
Fig.6, showing the surface structures, and 50      Fig.7b is a closer
detail showing the conductive coating of the invention. The gasket or seal
of the invention serves a plurality of functions, having protective
features including electromag- netic shielding, isolation from
environmental infiltration and prevention of noise emission. This requires
providing as continuous as possible an electrically conductive path across
the gap defined between two sealed bodies, is flange 55   plates. The body
of the gasket is resilient, for example filled with a fire-retardant
urethane foam. When compressed the gasket smoothly conforms to the surface
of the sealed flange plates adjacent the gap. Insofar as the seal of the
invention can have a foam core, the core preferably defines an outer
boundary layer enclosed by the electrically conductive sheath. The foam
core and sheath of the seal are preferably joined by a contin- 4    EP 0
403 112 B1 uous molding process wherein a foam core expands and cures in a
traveling mold surrounded by a polyethylene or vinyl laminate sheath with a
conductive surface and embedded metal fibers or the like to form a
conductive path from the flange plates to the sheath surface. The sheath
can have Monel or Ferrex metal fibers therein, or aluminum or silver can be
used. The sheath can have an exposed wire mesh outside, but preferably is
metallized by a sputtered-on or 5   plated-on conductive coating, for
example silver, applied to the outer side of the sheath by a diffusion
technique prior to bonding the sheath to the foam core. The underlying
structures of the core and sheath can be substantially as disclosed in
U.S-A-4857668 Patent. This gasket requires only about a 25% compression to
be highly effective, and is easily mount- ed using pressure sensitive
adhesives, clip-on or fastener arrangements, or by use of a complementary
shape of the seal such that the seal can be compressed into one or more
slots in the flange plates. Preferably the foam core is 10  formulated from
a combustion-modified high resilience polyurethane. An embodiment invention
is illustrated in Fig. 1. In order to electrically and environmentally
bridge across the two facing flanges 50, seal strip 40 is maintained
between them. In the embodiment of Fig. 1, the seal 40 is affixed to the
respective flange plate by being compressed into a slot 52 of one of the
facing flanges 50. It is also possible to employ other attachment
techniques for affixing the seal strip 40 in position and some other
possibilities are illustrated in Figs.3-5, 15   namely magnets, double slot
arrangements, spring clips, etc. Figs 6-7b illustrate the respective layers
of sheathing and coating applied to the foam core. Seal strip 40 has a
central foam body 22, preferably a continuous molded polyurethane foam.
This material can be compressed and relaxed many times without
deterioration and thus effectively exerts a continuous outward pressure
that causes the seal strip 40 to conform to the contour of the facing
sealed flange 50, pressing the sheath into electrical contact with the
facing 20  flange plate and providing a hermetic seal, at least at
relatively low differential pressures. Foam body 22 is enclosed in a
conductive sheath 26. Sheath 26 fully enclosing the foam core, the sheath
presents a conductive bridge that produces an electrical connection across
the flange plates, as needed to block electromagnetic radiation. There is
some electrical resistance inherent in the embedded conductive material of
the sheath, and additional resistance at the area of surface contact
between the flange plates 50 and the conductive sheath 26. The resistance
is 25   preferably minimal, due to good surface contact between the
respective conductive parts. The sheath as noted above is preferably a
metallized elastomer. The sheath can also be, for example, a metallized
elastomer (e.g., metal filled, plated, laminated, etc.), Monel mesh, copper
or light metallic sheet element, applied to the foam core when the core was
first extruded and expanding. Plated and alloyed combinations are also
possible for the mesh and/or other surface metal, for example, silver
plated copper-filled elastomer, tin-plated beryllium-copper, tin plated 30
copper clad steel mesh or silver plated aluminum filled elastomer. The
choice of a metal mesh sheath as opposed to a metal-containing elastomeric
sheath must be made with con- sideration given for the extent of shielding
needed and the possibility of corrosion of the flanges 50. The resistivity
of a continuous body of metal is different than that of a metal-filled
elastomer, by several orders of magnitude. Therefore, 



the choice of an elastomer will imply better resistance to corrosion (due
to reduced current carrying for driving the 35   galvanic action) but also
deteriorated electromagnetic shielding. The choice of a metal mesh, for
example, has a much higher current carrying capacity but suffers from
increased corrosive effects. According to the invention, a metallized
surface or foil as shown in the embodiment of Figs. 7a and 7b is preferred
for good current carrying and shielding capabilities. However, also
according to the invention, a mesh or foil as shown in Fig 6 is coated with
a surface coating that ameliorates the drawbacks of an exposed metal
surface. The surface is 40   protected from access by electrolytes while
maintaining conductivity by means of an applied coating containing a dis-
persion of conductive particles in a binder. A colloidal dispersion of
conductive particles provides a conductive path from the sheath surface to
the surfaces of the facing flange plates, defined by numerous points of
conductive contact between the conductive particles in the coating. The
particles on the surfaces of the coating contact the sheath and the flange
plate, respectively. Particles residing below the surfaces are embedded in
the elastomer and thus protected from expo- 45   sure to electrolytes. In
this manner dissimilar metals can be used in the path between the flange
plates, including sheath 26 and its coating 34. Environmental influences
such as ambient salt spray or other electrolytes are thus isolated from the
area at which corrosion is a greater problem, i.e., between the mesh and
its coating. The coating 34 according to the invention has the additional
effect of resisting abrasion between the metal plated or mesh sheath 26 and
the facing flange 50. In this manner, the possible deterioration of
corrosion resistant surface 50   coatings on flange 50 are better
protected. A chromate conversion coating (e.g., Iridite) can be used
effectively on aluminum flange plates, and the coating of the invention
very substantially reduces wear on the coating. As a result, the facing
surfaces remain smooth and flat and seal strip 40 easily conforms to the
surface. Surprisingly, the colloidal dispersion according the invention
also improves the seal by rendering it less flammable. The foam urethane
core is preferably a combustion-modified foam that is not readily
flammable. Elastomeric binders, 55   as proposed for the sheath 26 and
coating 34, however, are normally flammable. Nevertheless, test results
show that the dispersion of conductive particles in an elastomeric
binderasappliedtothe overall sheath hasthe effect of decreasing the
flammability of the overall seal. Coating 34 is a conductive particulate
dispersion in an elastomeric binder, providing a corrosion inhibitor on
metallic 5    EP 0 403112 B1 interfacing surfaces or gasketing used for EMI
shielding for electronics and other materials that would otherwise be
highly susceptible to galvanic corrosion in the presence of an aggravating
electrolyte. The particles employed in the dispersion can be the same
metals as in the flange plates, their platings, or the sheath 26. The
particles can thus include, for example, flakes or fibers of nickel,
aluminum, silver, etc. Preferably, the particles are carbon in the form of
carbon 5   black. The particles can also be other forms of carbon, for
example graphite, ground as finely as practicable, and carried in an
elastomeric binder. In a preferred embodiment, the carbon black is loaded
in the elastomeric binder at a loading of about 25% to 40% by weight.
Individual particles in the carbon black can be, for example, on the order
of 25 to 75 microns ([err] meter) on a side. The carbon or other conductive
particles contained in the coating should be so small as to provide a
colloidal 10  (non-settling) dispersion in the particular binder used. A
preferred binder is urethane-based elastomer, which is asolvent and resin
mixture, applied in thickness comparable to paint to produce a flexible
moisture-proof layer. Other possible binders for the conductive particles
include acrylics, rubber formulations such as styrene butadiene rubber
(SBR) or polyvinyl chloride (PVC), etc. In each case the binder is
preferably provided at a viscosity comparable to paints, whereby
application to the sheath material is conveniently accomplished using
brushes, rollers or sprays. 15      Conductive colloidal particulate
dispersion coatings such as carbon black in urethane binder, maintain a
high elec- trical conductivity and thus achieve an appropriately high
performance level of electromagnetic shielding, even when exposed to
elevated temperatures or high humidity. Gaskets coated with the material
maintain good electrical contact between the underlying highly conductive
metal of the plated, mesh or foil sheath 26, with respect to the facing
flange. Temperature ranges from -10 to +70 degrees C are accommodated,
notwithstanding the fact that temperature variations 20   within this range
are likely to produce condensation and collection of atmospheric
electrolyte. In addition to seals formed between facing flange surfaces
such as are defined by metallic cabinet components, it is also possible to
use the coating of the invention on other surfaces having similar
requirements. Conductive tape, cable shielding and even wall coverings can
be coated to produce a surface which is resistant to corrosion,
deterioration through oxidation from atmospheric 



exposure, and operable to shield against electromagnetic radiation or
interference. 25      Whereas aluminum is a natural oxidizer which will
produce a non-conductive oxide, thereby deteriorating the EMI/RFI shield,
the colloidal coating according to the invention intends to inhibit
oxidation on the aluminum surface, which improves electrical contact and
shielding performance. Therefore, it is possible according to the invention
to use untreated aluminum for the mating surfaces of panels and electrical
components, that function as shielding elements. The electrical
conductivity of the gasket coating 34 will vary with the concentration of
conductive particles in the 30   binder. A relatively higher concentration
improves conductivity and a relatively lower concentration improves
corrosion resistance. It is presently preferred that the coating be
prepared with sufficient concentration of conductive particles to produce
about 0.5 ohm per cm surface resistance. A coating of this description,
using off-the-shelf carbon black in a urethane binder was applied to a
gasket of silver plated rip-stop nylon with a foamed urethane core, and its
performance was compared to that of an uncoated gasket for abrasion effects
and for flammability. The coated gasket provided good 35   electromagnetic
shielding, good abrasion resistance, and decreased flammability compared to
the uncoated gasket. A 6mm by 6mm gasket with a combustion-modified foam
core and 30 denier uncoated sheath was subjected to the UL-94 flammability
test, with the following results: UNCOATED SAMPLE 40 Sample
1    2      3      4      5 -Duration of flame 1st ignition (sec.)  4.4
3.3    2.2    7.1   2.9 -Duration of flame 2nd ignition        5.8   12.4
17.6   6.5 -Did specimen bum up to clamp?    no   no      no     no    no
45                    -Did flaming drips ignite the cotton?   yes  yes
no    yes  yes The same size gasket with a sheath coated with the colloidal
carbon particle suspension of the preferred embodiment performed according
to the following tables, the first table showing results with the sample in
freshly made condition 50   and the second table showing results for a
sample that was "aged" at 70 degrees C, overnight: COATED SAMPLE Sample
1    2      3     4    5 55                      -Duration of flame 1st
ignition (sec.)    0    0  0    0   0 -Duration of flame 2nd ignition  3.7
0    4.4    0    1.7 -Did specimen burn up to clamp?   no   no    no   no
no -Did flaming drips ignite the cotton?    no   no   yes   no    no 6
EP 0 403112 B1 AGED COATED SAMPLE Sample#                         1    2
3    4    5 5                      -Duration of flame 1st ignition (sec.)
0    0    0  0    0 -Duration of flame 2nd ignition  0    0    0    1.7
0 -Did specimen bum up to clamp?  no   no   no    no   no -Did flaming
drips ignite the cotton?   no   no   no    no   no Similarly favorable
results were obtained in abrasion resistance. For this test, coated and
uncoated gaskets were mounted on a wear tester (CSI - Stoll Quartermaster
Universal Wear Tester, Model CS-22C) and cycled over a one inch stroke at
25 cycles per minute, using a bladder pressure of 3 psi and a 2 lb weight.
Chromated steel plates were used as the abradent. The extent of abrasion
was measured by measuring the average surface resistance and also by
visually 15  assessing the proportion of removed chromate coating, using a
microscope. COATED SAMPLE NUMBER OF CYCLES %REMOVAL SURFACE RESISTANCE 0
0%         0.5 OHM/SQUARE 1,000            5        0.7 5,000            10
0.5 10,000           15        0.4 50,000            30        0.8 



25                              100,000           55         1.0 UNCOATED
SAMPLE NUMBER OF CYCLES %REMOVAL SURFACE RESISTANCE 0           0%
0.5 OHM/SQUARE 1,000           10        0.6 35
5,000            30         1.0 10,000           55         1.2 50,000
65         1.5 100,000           80        2.5 40      Abrasion greater
than 60% can be equated with failure of the seal. According to the
invention, a substantially im- proved service life was obtained, while
retaining surface resistance within acceptable levels and with unexpected
im- provement in flammability characteristics. Insofar as flammability was
improved, it is believed that the improvement results from covering the
metallic plating on the sheath, which otherwise acted somewhat like a wick,
to carry volatile materials to the surface and encourage burning. 45
Thus a sealing apparatus is disclosed including first and second
electrically conductive bodies 50 having conductive surfaces arranged to
bear toward one another, a conductive seal 40 being disposed on at least
one of the bodies and arranged to be interspersed between the bodies for
shielding against passage of at least one of electromagnetic effects and
environmental effects. A conductive coating 34 on the seal 40 includes a
dispersion of conductive particles in a binder. Preferably, the particles
are metal or carbon particles small enough to be carried in a colloidal
suspension in the so   binder. The particles may be carbon particles about
25 to 75 microns in size, loaded in an elastomeric binder in a proportion
of about 25% to 40% by weight. The sheath can for example, include at least
one of aluminum, tin, copper, silver, gold, Monel and Ferrex. The sheath
can be, for example, wire mesh or a foil, the sheath preferably being an
elastomeric material with a plated-on or sputtered-on metallized
layerorfoil, for example of silver. The sheath can include a curable
elastomer, silicone, neoprene or the like. A preferred sheath material is
silver coated rip stop nylon. 55      The seal is normally applied to seal
the bodies 50, normally including at least one of aluminum, nickel, steel,
zinc and magnesium. The bodies 50 can include a metal covered by a surface
treatment or plating, for example nickel on steel or aluminum, or a
chromate conversion coating or a conductive organic coating. The colloidal
dispersion preferably includes metallic particles and a flexible paint, for
example a urethane-based paint. The metallic particles can be the 7
EP0403 112 B1 same material as the sealed bodies 50, for example aluminum.
The preferred conductive particles are carbon black, graphite and/or
nickel. Also disclosed is a method of sealing electrically conductive
bodies against electromagnetic and environmental effects while reducing
corrosion. The method includes the steps of interspersing a conductive seal
between the bodies 5   50, coating the conductive seal 40 with a conductive
coating 34 having a dispersion of conductive particles, the coating being
applied before or after interspersing the seal, at least on an area of the
seal disposed against one of the bodies 50. The sheath 26 can include, for
example, at least one of aluminum, tin, copper, silver, gold, Monel and
Ferrex, and preferably is a wire mesh or metal foil. The sheath can include
a curable elastomer, silicone, neoprene or the like, and can be formed from
silver coated rip-stop nylon. 10      The bodies 50 to be sealed normally
include at least one of aluminum, nickel, steel, zinc and magnesium. The
bodies 50 can include a covering, for example a nickel plating, a chromate
conversion coating or a conductive organic coating. The gasket is for
blocking passage of electromagnetic and environmental effects between
conductive bodies 50, comprising a continuous, molded, resilient foam core
22 in a flexible, electrically conductive and substantially abrasion 15
resistant sheath 26, externally surrounding the foam core 22 and bonded to
the foam core 22, the core filling the interior of the sheath. Means for
attaching the gasket to at least one of the bodies are included, such that
the resilient foam core presses the sheath against the bodies. A conductive
coating is provided on the sheath, the coating being a colloidal dispersion
of conductive particles. The improved apparatus is of the type having at
least two conductive bodies and a resilient conductive gasket for 20
blocking electromagnetic and environmental effects from passing the seal
between the bodies, the gasket and the bodies 



together defining dissimilar metals subject to galvanic corrosion when
exposed to an electrolyte, the improvement com- prising a protective
coating 34, applied to the gasket at least on a surface facing one of the
bodies, the protective coating including a dispersion of conductive
particles. Preferably, the coating is applied to the entire outside of the
sheath 26, which can be a metal mesh, foil or the like. The preferred
coating is carbon black in a urethane-based flexible binder. 25 Claims 1.
An apparatus comprising: 30 first and second electrically conductive bodies
(50), each having an electrically conductive surface facing the conductive
surface of the other of the bodies (50) across a gap; a conductive seal
(40) maintained in the gap between the bodies (50), the seal (40) bearing
against the con- ductive surfaces, the seal (40) electrically connecting
the bodies (50) at the gap and shielding against passage 35          of at
least one of electromagnetic effects and environmental effects; and,
wherein the seal (40) has an electrically conductive coating (34) including
conductive particles suspended in a nonreactive flexible elastomeric
binder, the conductive coating (34) of the seal (40) bearing against at
least one of the conductive surfaces of the bodies (50) for bridging across
the gap. 40  2. The apparatus of claim 1, wherein the conductive coating
(34) forms at least part of a sheath (26) on the conductive seal (40), the
sheath (26) including at least one of aluminum, nickel, tin, copper,
silver, gold, Monel and Ferrex. 3. The apparatus of claim 1, wherein the
conductive coating (34) forms at least part of a sheath (26) on the
conductive seal (40), the sheath (26) including metal in a form of at least
one of metal particles, metal fibers and foil. 45 4. The apparatus of claim
1, wherein the conductive coating (34) forms at least part of a sheath (26)
on the conductive seal (40), the sheath (26) including at least one of a
curable elastomer, silicone, neoprene and nylon. 5. The apparatus of claim
4, wherein the sheath (26) includes a metallic layer under the coating. 50
6. The apparatus of claim 1, wherein the bodies (50) include at least one
of aluminum, nickel, steel, zinc and magne- sium. 7. The apparatus of claim
5, wherein the bodies (50) include aluminum covered by at least one of a
nickel coating, a 55      chromate conversion coating and a conductive
organic coating. 8. The apparatus of claim 1, wherein the coating (34)
includes a colloidal dispersion of conductive particles in an elastomeric
paint.    same material as the sealed bodies 50, for example aluminum. The
preferred conductive particles are carbon black, graphite and/or nickel.
Also disclosed is a method of sealing electrically conductive bodies
against electromagnetic and environmental effects while reducing corrosion.
The method includes the  steps of interspersing a conductive seal between
the bodies 5   50, coating the conductive seal 40 with a conductive coating
34 having a dispersion of conductive particles, the coating being applied
before or after interspersing the seal, at least on an area of the seal
disposed against one of the bodies 50. The sheath 26 can include, for
example, at least one of aluminum, tin, copper, silver, gold, Monel and
Ferrex, and preferably is a wire mesh or metal foil. The sheath can include
a curable elastomer, silicone, neoprene or the like, and can be formed from
silver coated rip-stop nylon. 10      The bodies 50 to be sealed normally
include at least one of aluminum, nickel, steel, zinc and magnesium. The
bodies 50 can include a covering, for example a nickel plating, a chromate
conversion coating or a conductive organic coating. The gasket is for
blocking passage of electromagnetic and environmental effects between
conductive bodies 50, comprising a continuous, molded, resilient foam core
22 in a flexible, electrically conductive and substantially abrasion 15
resistant sheath 26, externally surrounding the foam core 22 and bonded to
the foam core 22, the core filling the interior of the sheath. Means for
attaching the gasket to at least one of the bodies are included, such that
the resilient foam core presses the sheath against the bodies. A conductive
coating is provided on the sheath, the coating being a colloidal dispersion
of conductive particles. The improved apparatus is of the type having at
least two conductive bodies and a resilient conductive gasket for 



20   blocking electromagnetic and environmental effects from passing the
seal between the bodies, the gasket and the bodies together defining
dissimilar metals subject to galvanic corrosion when exposed to an
electrolyte, the improvement com- prising a protective coating 34, applied
to the gasket at least on a surface facing one of the bodies, the
protective coating including a dispersion of conductive particles.
Preferably, the coating is applied to the entire outside of the sheath 26,
which can be a metal mesh, foil or the like. The preferred coating is
carbon black in a urethane-based flexible binder. 25 Claims 1. An apparatus
comprising: 30 first and second electrically conductive bodies (50), each
having an electrically conductive surface facing the conductive surface of
the other of the bodies (50) across a gap; a conductive seal (40)
maintained in the gap between the bodies (50), the seal (40) bearing
against the con- ductive surfaces, the seal (40) electrically connecting
the bodies (50) at the gap and shielding against passage 35         of at
least one of electromagnetic effects and environmental effects; and,
wherein the seal (40) has an electrically conductive coating (34) including
conductive particles suspended in a nonreactive flexible elastomeric
binder, the conductive coating (34) of the seal (40) bearing against at
least one of the conductive surfaces of the bodies (50) for bridging across
the gap. 40  2. The apparatus of claim 1, wherein the conductive coating
(34) forms at least part of a sheath (26) on the conductive seal (40), the
sheath (26) including at least one of aluminum, nickel, tin, copper,
silver, gold, Monel and Ferrex. 3. The apparatus of claim 1, wherein the
conductive coating (34) forms at least part of a sheath (26) on the
conductive seal (40), the sheath (26) including metal in a form of at least
one of metal particles, metal fibers and foil. 45 4. The apparatus of claim
1, wherein the conductive coating (34) forms at least part of a sheath (26)
on the conductive seal (40), the sheath (26) including at least one of a
curable elastomer, silicone, neoprene and nylon. 5. The apparatus of claim
4, wherein the sheath (26) includes a metallic layer under the coating. 50
6. The apparatus of claim 1, wherein the bodies (50) include at least one
of aluminum, nickel, steel, zinc and magne- sium. 7. The apparatus of claim
5, wherein the bodies (50) include aluminum covered by at least one of a
nickel coating, a 55      chromate conversion coating and a conductive
organic coating. 8. The apparatus of claim 1, wherein the coating (34)
includes a colloidal dispersion of conductive particles in an elastomeric
paint.    EP 0 403 112 B1           *  C  L  M   S  * 9. The apparatus of
claim 8 wherein the paint is chosen from a group consisting of urethane,
acrylic, rubber and PVC based paint. 10. The apparatus of claim 8, wherein
the coating (34) includes particles of carbon. 5 11. A method of sealing
electrically conductive bodies (50) against electromagnetic and
environmental effects including corrosion, the bodies (50) having
electrically conductive surfaces facing one another across a gap, the
method comprising the steps of: 10          providing a resilient
electrically conductive seal (40); coating the conductive seal (40) with an
electrically conductive coating (34) having electrically conductive par-
ticles suspended in a nonreactive binder, said coating (34) being applied
at least on an area of the seal to be disposed against one of the
conductive facing surfaces of said bodies (50); and, maintaining the seal
(40) between said bodies (50) so that the conductive coating (34) connects
the seal (40) 15         to said one of the conductive facing surfaces and
the conductive seal (40) bridges across the gap. 12. The method of claim
11, wherein the coating (34) is made by mixing together carbon black and an
elastomeric binder to provide a coating with a surface resistance of about
0.5 to 1.0 ohms per cm. 20   13. The method of claim 12, wherein the
elastomeric binder includes urethane. 14. A gasket (40) for blocking
passage of electromagnetic and environmental effects between conductive
bodies (50), 



comprising: 25          a continuous, molded, resilient foam core (22) in a
flexible, electrically conductive and substantially abrasion resistant
sheath (26) externally surrounding the foam core (22) and bonded to the
foam core (22), the foam core (22) filling an interior of the sheath (26);
means (e.g., 52) for attaching the gasket (40) to at least one of the
bodies (50) such that the resilient foam core (22) presses the sheath (26)
against at least one of the bodies (50); and, 30          an electrically
conductive coating (34) on the sheath (26), the coating (34) including
electrically conductive particles suspended in a nonreactive binder;
whereby the gasket (40) blocks passage of electromagnetic and environmental
effects and resists abrasion and flame. 35   15. The gasket of claim 14,
wherein the conductive coating (34) comprises carbon blacksuspended in a
urethane binder. 16. An apparatus of the type having at leasttwo
electrically conductive bodies (50) and a resilient electrically conductive
gasket (40) for blocking electromagnetic and environmental effects from
passing between the bodies (50), the gasket (40) and the bodies (50)
together defining dissimilar metals subject to galvanic corrosion when
exposed to an elec- 40      trolyte, comprising: a protective electrically
conductive coating (34) applied to the gasket (40) at least on a surface
facing one of said bodies (50), the protective coating (34) including
electrically conductive particles suspended in a nonreactive binder. 45
17. The apparatus of claim 16, wherein the conductive particles are chosen
from the group carbon black, graphite and elemental metal. 18. The
apparatus of claim 17, wherein the conductive particles are about 25 to 75
microns in size and are loaded in an elastomeric binder to a proportion of
about 25% to 40% by weight. 50 PatentansprOche 1. Vorrichtung, die
aufweist: 55 erste und zweite elektrisch leitende Kbrper (50), von denen
jeder eine elektrisch leitende OberflAche hat, die fiber einen Zwischenraum
zur leitenden OberflAche des anderen der Kdrper (50) gerichtet ist; 9    *
C   L   M S * sine leitende Dichtung (40), die im Zwischenraum zwischen den
Korpem (50) gehaften wird, wobel die Dichtung (40) gogen die leitenden
Oberfiachen anliegt, die Dichtung (40) die Korper (50) beim Zwischenraum
elektrisch verbindet und gegen Durchgang wenigstens einer der Wirkungen
abschirmt, die elektromagnetische Wirkungen und Umweltwirkungen sind; und 5
-            wobei die Dichtung (40) wenigstens eine elektrische leitende
Beschichtung (34) hat, die leitende Teilchen ein- schliel3t, die in einem
nichtreaktiven, flexiblen elastomeren Bindemittel fein verteilt sind, wobei
die leitende Beschichtung (34) der Dichtung (40) gegen wenigstens eine der
leitenden Oberflachen der Korper (50) anliegt, um den Zwischenraum zu
OberbrOcken. 10 2. Vorrichtung nach Anspruch 1, bei dem die leitende
Beschichtung (34) wenigstens Teil einer HOlle (26) an der lei- tenden
Dichtung (40) bildet, wobei die HOWle (26) wenigstens eines der Materialien
einschlielt, die aus Aluminium, Nickel, Zinn, Kupfer, Silber, Gold, Monel
und Ferrex bestehen. 15   3. Vorrichtung nach Anspruch 1, bei der die
leitende Beschichtung (34) wenigstens Teil einer HOlle (26) an der
leitenden Dichtung (40) bildet, wobei die HOlle (26) Metall in einer Form
einschlieBt, die Metallpartikeln, Metallfasem und Folie sein kann. 4.
Vorrichtung nach Anspruch 1, bei der die leitende Beschichtung (34)
wenigstens Teil einer HOlle (26) auf der leiten- 20      den Dichtung (40)
bildet, wobei die HOlle (26) wenigstens eines der Materialien aufweist, die
aus einem hartbaren Elastomer, Silikon, Neopren und Nylon bestehen. 5.
Vorrichtung nach Anspruch 4, wobei die HOlle (26) eine metallische Schicht
unter der Beschichtung aufweist. 



2S   6. Vorrichtung nach Anspruch 1, bei dem die Korper (50) wenigstens
eines der Materialien Aluminium, Nickel, Stahl, Zink und Magnesium
enthalten. 7. Vorrichtung nach Anspruch 5, bei dem die Korper (50)
Aluminium einschliel3en, das wenigstens durch eine der Beschichtungen
bedeckt ist, die aus Nickelbeschichtung, Chromatpassivierungsbeschichtung
und einer leitenden 30      organischen Beschichtung bestehen. 8.
Vorrichtung nach Anspruch 1, bei der die Beschichtung (34) eine kolloidale
Dispersion von leitenden Partikeln in einer elastomeren Farbe einschliel3t.
35   9. Vorrichtung nach Anspruch 8, bei der die Farbe aus einer Gruppe
ausgewihlt ist, die aus auf Urethan, Acryl, Kau- tschuk und PVC beruhender
Farbe besteht. 10. Vorrichtung nach Anspruch 8, bei der die Beschichtung
(34) Partikel aus Kohlenstoff einschliel3t. ii0 11. Verfahren zum Abdichten
elektrisch leitender Korper (50) gogen elektromagnetische und
Umweltwirkungen emn- schliel3lich Korrosion, wobei die Korper (50)
elektrisch leitende Oberflachen haben, die Ober einen Zwischenraum
aufeinander zugerichtet sind, wobei das Verfahren die Schritte aufweist:
eine elastische, elektrisch leitende Dichtung (40) zur VerfOgung zu
stellen; 45 die leitende Dichtung (40) mit einer elektrisch leitenden
Beschichtung (34) zu beschichten, die elektrisch lei- tende Teilchen
aufweist, die in einem nichtreaktiven Bindemittel fein verteilt sind, wobei
die Beschichtung (34) wenigstens auf einem Gebiet der Dichtung aufgebracht
wird, das gogen eine der leitenden aufeinanderzu gerichteten Oberflachen
der Korper (50) angelegt werden soll; und so die Dichtung (40) zwischen den
K6rpem (50) zu halten, so daB die leitende Beschichtung (34) die Dichtung
(40) mit einer der leitenden aufeinanderzu gerichteten Oberflachen
verbindet und die leiende Dichtung (40) den Zwischenraum OberbrOckt. 55
12. Verfahren nach Anspruch 11, bei dem die Beschichtung (34) dadurch
hergestellt ist, in dam RuB und ein elastomeres Bindemittel miteinander
vermischt warden, um eine Beschichtung mit einem Oberflachenwiderstand von
ungefahr 0,5 - 1,0 Ohm pro cm zu schaffen. 10    EP 0 403 112 B1
*  C  L  M  S  * 13. Verfahren nach Anspruch 12, bei dem das elastomere
Bindemittel Urethan einschliel3t. 14. Dichtungselement (40) zum Sperren des
Durchlasses von elektromagnetischen und Umweltwirkungen zwischen leitenden
Korpem (50), der aufweist: 5 einen ununterbrochenen geformten, elastischen
Schaumkem (22) in einer flexiblen, elektrisch leitenden und im wesentlichen
abriebwiderstehenden HWlle (26), die auBen den Schaumkem (22) umgibt und
mit dem Schaumkem (22) verbunden ist, wobei der Schaumkern (22) das Innere
der HOlle (26) Wilt; 10          Mittel (z.B 52) zum Anbringen des
Dichtungselements (40) an wenigstens elnem der Korper (50), so daB der
elastische Schaumkern (22) die HOlle (26) gagen wenigstens einen der Korper
(50) druckt; und eine elektrisch leitende Beschichtung (34) auf der HOlle
(26), wobel die Beschichtung (34) elektrisch leitende Partikeln
einschlieBt, die in einem nichtreaktiven Bindemittel fein verteilt sind; 15
wobei das Dichtungselement (40) den DurchlaB von elektromagnetischen und
Umweltwirkungen versperrt und Abrieb und Flammen widersteht. 15.
Dichtungselement nach Anspruch 14, bei dem die leitende Beschichtung (34)
RuB aufweist, der in einem Urethan- 20      bindemittel fein verteilt ist.
16. Vorrichtung des Typs, die wenigstens zwei elektrisch leitende Korper
(50) und ein elastisches, elektrisch leftendes Dichtungselement (40) zum
Versperren, damit elektromagnetische und Umweltwirkungen nicht zwischen den
Kor- pem (50) hindurchgelangen konnen, wobei das Dichtungselement (40) und
die Korper (50) zusammen unahnliche 25      Metalle definieren, die
galvanischer Korrosion unterliegen, wenn sie einem Elektrolyt ausgesetzt
werden, die auf- weist: eine elektrisch leitende Schutzbeschichtung (34),
die auf dem Dichtungselement (40) wenigstens auf einer 



OberflAche angebracht ist, die zu dem einen der Korper (50) gerichtet ist,
wobei die Schutzbeschichtung (34) 30          elektrisch leitende Partikeln
einschlieBt, die in einem nichtreaktiven Bindemittel fein verteilt sind.
17. Vorrichtung nach Anspruch 16, bei der die leitenden Partikel aus der
Gruppe ausgewihit sind, die aus RuB, Graphit und elementarem Metall
besteht. 35   18. Vorrichtung nach Anspruch 17, wobei die leitenden
Partikel ungefahr eine Gr6Be von 25 bis 75 Mikron haben und in ein
elastomeres Bindemittel in einem Verhaltnis von ungef&hr 25 bis 40 Gew.-%
eingebracht sind. Revendications 40 1. Appareil comprenant: des premier et
deuxibme corps (50) electro-conducteurs, ayant chacun une surface
6lectro-conductrice faisant face a la surface conductrice de l'autre corps
des corps (50) precitds suivant un interstice; 45 un joint d'6tanchdit4
conducteur (40) maintenu dans I'interstice entre les corps (50), le joint
d'etanch6ite (40) appuyant contre les surfaces conductrices, le joint
d'etancheite (40) reliant electriquement les corps (50) sur I'interstice,
et assurant un ecran contre le passage d'au moins un des effets
6lectromagnetiques et des effets d'environnement; et 50 dans loquel le
joint d'dtanchit6 (40) a un revetement electro-conducteur (34) comportant
des particules con- ductrices en suspension dans un liant elastomere
flexible, non riactif, le revetement conducteur (34) du joint d'etancheitd
(40) appuyant contre au moins une des surfaces conductrices des corps (50)
pour constituer un pont sur I'interstice. 55 2. Appareil selon la
revendication 1, dans loquel le revOtement conducteur (34) fait au moins
partie d'une gaine (26) sur le joint d'6tancheite conducteur (40), la gaine
(26) comprenant au moins un des el6ments suivants: I'aluminium, le nickel,
I'etain, le cuivre, I'argent, I'or, le Monel et le Ferrex.    EP 0 403 112
B1                        *  C  L  M  S 3. Appareil salon la revendication
1, dans lequel l revAtement conducteur (34) fait au moins partie d'une
gains (26) sur le joint d'etancheite conducteur (40), la gains (26)
comprenant du metal sous au moins une des formes suivantes: particules
metalliques, fibres metalliques et feuille metallique. 5   4. Appareil
selon la revendication 1, dans lequel le revetement conducteur (34) fait au
moins partie d'une gains (26) sur le joint d'etancheite conducteur (40), la
gains (26) comprenant au moins un des materiaux suivants: un eIas- tombre
vulcanisable, une silicone, du neoprbne et du nylon. 5. Appareil saln la
revendication 4, dans lequel la gains (26) comprend une couche metallique
sous le revOtement. 10 6. Appareil selon la revendication 1, dans lIquel
les corps (50) comprennent au moins un des elements suivants: I'aluminium,
le nickel, I'acier, le zinc et le magnesium. 7. Appareil salon la
revendication 5, dans loquel les corps (50) comprennent de I'aluminium
recouvert par au moins 15      un des revetements suivants: un revetement
de nickel, un revAtement de conversion chromate et un revOtement organique
conducteur. 8. Appareil saln la revendication 1, dans loquel le revetement
(34) comprend une dispersion colloldale de particules conductrices dans une
peinture elastombre. 20 9. Appareil salon la revendication 8, dans lequel
la peinture est choisie & partir d'un groupe constitue d'urethane,
d'acrylique, de caoutchouc et de peinture & base de PVC. 10. Appareil sean
la revendication 8, dans loquel le revetement (34) comprend des particules
de carbone. 25 11. Proced6 pour rendre 6tanche des corps (50)
electro-conducteurs contre des effets electromagn6tiques et d'envi-
ronnement, y compris la corrosion, les corps (50) ayant des surfaces
electro-conductrices se faisant face l'une I'autre suivant un interstice,
le procede comprenant les etapes consistant A: 30          prevoir un joint
d'etancheite electro-conducteur elastique (40); 



recouvrir le joint d'etanch6it6 conducteur (40) avec un revOtement
electro-conducteur (34) ayant des particuleas electro-conductrices en
suspension dans un liant non rdactif, ledit revAtement (34) etant applique
au moins sur une surface du joint d'etanch6it6 devant Atre dispose contre
une des surfaces conductrices se faisant face desdits corps (50); et 35
maintenir le joint d'etancheit6 (40) entre lesadits corps (50), de sorts
que le revAtement conducteur (34) relie le joint d'6tancheite (40) & une
desdites surfaces conductrices se faisant face et que ledit joint
d'etancheite con- ducteur (40) constitue un pont sur l'interstice. 12.
Procede salon la revendication 11, dans lequel le revAtement (34) est
realisd en melangeant ensemble du noir de .40     carbons et un liant
elastombre afin de produire un revAtement ayant une resistance
superficielle d'environ 0,5 A 1,0 ohm par cm. 13. Procde saelon la
revendication 12, dans lequel le liant 6lastombre comprend de l'urethane.
45   14. Garniture etanche (40) destinee a bloquer le passage des effets
6lectromagnetiques et d'environnement entre des corps conducteurs (50),
comprenant: un noyau mousse (22) elastique, moul6, continu, dans une gains
(26) electro-conductrice flexible et sensible- ment anti-abrasive entourant
exterieurement le noyau mousse (22) st fixee au noyau mousse (22), le noyau
50          mousse (22) remplissant un espace interieur de la gaine (26);
des moyens (par exemple 52) pour fixer la gamiture etanche (40) A au moins
un des corps (50), de sorts que le noyau mousse (22) 6lastique presse la
gains (26) contre au moins un des corps (50); et un revitement
electro-conducteur (34) sur la gains (26), le revAtement (34) comprenant
des particules electro-conductrices sn suspension dans un liant non
reactif; 55          de sorte que la garniture etanche (40) bloque le
passage des effets electromagnetiques et d'environnement et est
anti-abrasive et ininflammable. 15. Garniture Mtanche salon la
revendication 14, dans laquslle le revetement conducteur (34) comprend du
noir de 12    EP 0  403 112 B1 *  C  L  M  S * carbon en suspension dans un
liant d'urelhane. 16. Appareil du type comportant au moins deux corps (50)
dlectro-conducteurs et une garniture etanche (40), electro-conductrice,
elastique, destinee & bloquerdes effets 6lectromagnetiques et
d'environnement pour les emp- 6       cher de passer entre les corps (50),
la garniture etanche (40) et les corps (50) d6finissant ensemble des metaux
dissemblables soumis a une corrosion galvanique lorsqu'ils sont exposes &
un electrolyte, comprenant: un revetement electro-conducteur (34) de
protection applique a la garniture etanche (40) au moins sur une surface
faisant face a un desdits corps (50), l revetement (34) de protection
comprenant des particules 10          electro-conductrices en suspension
dans un liant non reactif. 17. Appareil selon la revendication 16, dans
loquol les particules conductrices sont choisies parmi la groups comprenant
le noir de carbone, Is graphite et un metal 6lementaire. 15   1a Appareil
solon la revendication 17, dans loquel les particules conductrices ont une
dimension d'environ 25 a 75 microns et sont chargees dans un liant
elastomere dans une proportion d'environ 25 % & 40 % en poids. 20 25 30 35
40 45 50 55 13    


