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[[0002] This invention relates to establishing electrical paths capable of dissipating
electrostatic charges and more particularly, although not necessarily exclusively, to
conductive seals for pipes intended to carry flammable fluids particularly in an
aerospace environment.
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[[0007] The present invention provides such means to dissipate electrical charges at
junctions between fuel lines using conductive seals. Especially suitable for use in
aeronautics, the present seals may be formed of polymeric materials, as are standard
aeronautical seals. Suitable polymeric materials include, but are not limited to, rubber,
silicon, fluorosilicon, and thermoplastics. Additionally forming the seals may be
conductive materials such as metallic charges (from silver or other metals, for example),
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carbon, carbon fibers or nanotubes, or intrinsically conducting polymers. Preferably
the conductive materials are added to the polymeric materials when the seals are
formulated, although they conceivably could be applied or added later.
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[[0016] Ilustrated in the FIGURE are exemplary seals 10A and 10B of the present

invention. Also depicted are pipes 14A and 14B, which are shown as separate and
distinct elements each defining a respective channel 18A or 18B through which fluid
may flow. To ensure continuity of fluid flow through pipes 14A and 14B, they
beneficially may be connected at a junction or joint. Element 22 illustrates an example
of an assembly useful for connecting pipes 14A and 14B.
[0017] Element 22 may include seals 10A and 10B as well as either or both of proof
ring 26 and coupling ring 30. If present, each of proof ring 26 and coupling ring 30 is
preferably made of electrically conductive material, although coupling ring 30 in
particular need not necessarily conduct electricity. Such material may comprise one or
more metals, composites, or thermoplastics, although any suitable material may be used.
Hence, all of pipes 14A and 14B, proof ring 26, and coupling ring 30 beneficially are
configured to conduct electricity.
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[[0021] Testing was performed for an exemplary assembly consistent with the
FIGURE. For the testing, pipes 14A-B comprised two 500 mm long tubes made of
conductive, fiberglass-reinforced epoxy resin. Each of ferrules 38A-B was made of
conductive, fiberglass-reinforced polyetheretherketone (PEEK), and proof ring 26 and
coupling ring 30 were made of aluminum. Each of seals 10A-B was made of
fluorosilicon charged with carbon and had volumic resistivity less than six ohm-
centimeters. Tests conducted on the assembly yielded resistance of only 3x10° ohms.
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