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A containment apparatus for enclosing a metallic fastener extending through a structure includes a cap member. The cap member
includes a first wall member which defines a first cavity and a first end. The first end defines a first opening providing access into the
first cavity for at least a portion of the metallic fastener. The cap member further includes a second wall member secured to and
extends from an exterior surface of the first wall member. The second wall member extends spaced apart from and along the first
wall member to a first end. The second wall member surrounds the first wall member such that first wall member and second wall
member form a second cavity positioned between the first wall member and the second wall member. The first end of the first wall
member and the first end of the second wall member are coplanar with one another.
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ABSTRACT

A containment apparatus for enclosing a metallic fastener extending through a
structure includes a cap member. The cap member includes a first wall member
which defines a first cavity and a first end. The first end defines a first opening
providing access into the first cavity for at least a portion of the metallic fastener. The
cap member further includes a second wall member secured to and extends from an
exterior surface of the first wall member. The second wall member extends spaced
apart from and along the first wall member to a first end. The second wall member
surrounds the first wall member such that first wall member and second wall member
form a second cavity positioned between the first wall member and the second wall
member. The first end of the first wall member and the first end of the second wall

member are coplanar with one another.
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EME CAP FOR PREVENTING UNCURED SEALANT SQUEEZE OUT

BACKGROUND

This disclosure relates to an electrical insulation containment apparatus which
electrically insulates a metallic fastener from transmitting electrical current or sparks
into a vicinity of the location of the metallic fastener upon an occurrence of an
electromagnetic effect ("EME") or lightning strike event and more particularly to an
electrical insulating cap member containing sealant which encloses the metallic
fastener within the cap member and a structure surface from which the metallic

fastener extends.

Electrical insulation containment apparatus such as cap members made of cured
sealant material, which also contains sealant, have been used to cover, enclose and
electrically insulate an end portion of a metallic fastener assembly extending from a
structure surface. The metallic fastener assembly can include a wide range of
fasteners wherein the end portion. can include, for example, a nut and a threaded end
portion of a stud or bolt or a bolt head along with washers as well as other such
configurations. The cap member confines the end portion of the metallic fastener
within the cap member and the structure surface from which the metallic fastener
extends.

A portion of the uncured sealant, which is positioned within the cap member, is
often displaced by the end portion of the metallic fastener being inserted into the cap
member during installation of the cap member. The uncured sealant which is
displaced is squeezed out between the edge of the cap member and the structure
surface to which the edge of the cap member is to abut with the cap member being
installed. The uncured sealant from the cap member is positioned on the structure

surface and positioned about the cap member.

The unsecured sealant expelled or squeezed out of the cap member is then
smoothed out about the containment cap to ensure proper sealing of the cap member.

The smoothing process of the unsecured sealant is tedious and time consuming. In
1
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addition, after the uncured sealant has been smoothed out, the sealant, which is
positioned outside of the cap member, is also subjected to visual inspection, adhesion
testing and post adhesion inspections. As a result, there is a need to design a cap
member, which contains uncured sealant, for electrically insulating a metallic fastener,
such that with installation of the cap member which prevents the occurrence of
uncured sealant escaping the confinement of the cap member.

SUMMARY

An example includes a containment apparatus for enclosing a metallic fastener
extending through a structure, which includes a cap member. The cap member
includes a first wall member which defines a first cavity and a first end, wherein the
first end defines a first opening providing access into the first cavity for at least a
portion of the metallic fastener. The cap member further includes a second wall
member secured to and extends from an exterior surface of the first wall member.
The second wall member extends spaced apart from and along the first wall member
to a first end and the second wall member surrounds the first wall member such that
first wall member and second wall member form a second cavity positioned between
the first wall member and the second wall member. The first end of the first wall

member and the first end of the second wall member are coplanar with one another.

An example includes a method of instaling a containment apparatus for
enclosing a metallic fastener extending from a structure includes a step of placing an
uncured sealant into a first cavity of a cap member. The cap member includes a first
wall member which defines the first cavity and a first end, wherein the first end defines
a first opening providing access into the first cavity for at least a portion of the metallic
fastener. The cap member further includes a second wall member secured to and
extends from an exterior surface of the first wall member, wherein the second wall
member extends spaced apart from and extends along the first wall member to a first
end of the second wall member. The second wall member surrounds the first wall
member such that the first wall member and the second wall member form a second
cavity positioned between the first wall member and the second wall member. The

first end of the first wall member and the first end of the second wall member are
2
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coplanar with one another. The method further includes a step of inserting at least a

portion of the metallic fastener into the first cavity.

In one embodiment, there is provided a containment apparatus for enclosing a
metallic fastener extending through a structure. The containment apparatus comprises
a cap member comprising a first wall member, which defines a first cavity and a first
end. The first end of the first wall member defines a first opening providing access into
the first cavity for at least a portion of the metallic fastener. The cap member further
comprises a second wall member joined together with the first wall member. The
second wall member extends spaced apart from the first wall member and extends
along the first wall member continuously to a first end of the second wall member. The
second wall member surrounds the first wall member such that the first wall member
and the second wall member form a second cavity positioned between the first wall
member and the second wall member. The first end of the first wall member and the

first end of the second wall member are coplanar with one another.

In another embodiment, there is provided a method of installing a containment
apparatus for enclosing a metallic fastener extending from a structure. The method
comprises placing an uncured sealant into a first cavity of a cap member. The cap
member comprises a first wall member which defines the first cavity and a first end.
The first end of the first wall member defines a first opening providing access into the
first cavity for at least a portion of the metallic fastener. The cap member further
comprises a second wall member joined together with the first wall member. The
second wall member extends spaced apart from the first wall member and extends
along the first wall member continuously to a first end of the second wall member. The
second wall member surrounds the first wall member such that the first wall member
and the second wall member form a second cavity positioned between the first wall
member and the second wall member. The first end of the first wall member and the
first end of the second wall member are coplanar with one another. The method further

comprises inserting at least a portion of the metallic fastener into the first cavity.

2a
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BRIEF SUMMARY OF THE DRAWINGS

FIG. 1 is an exploded perspective view of a containment apparatus for enclosing
an end portion of a metallic fastener and a structure from which the metallic fastener

extends;

FIG. 2 is a cross section view of the containment apparatus of FIG. 1 positioned
against the structure surface enclosing the portion of the metallic fastener which

extends from the structure surface;

FIG. 3 is a top plan view of the containment apparatus of FIG. 2 installed on the
structure surface from which a metallic fastener extends;

FIG. 4 is a perspective view into the containment apparatus of FIG. 1 with
uncured sealant positioned within a first cavity of the containment cap before the

containment cap is installed enclosing the end portion of the metallic fastener;

FIG. 5 is a cross section view of the containment apparatus of FIG. 2 being

installed; and

FIG. 6 is a flow chart of a method for installing a containment apparatus for

enclosing a metallic fastener extending through a structure.
DESCRIPTION

In referring to FIGS. 1-3, containment apparatus 10 for enclosing metallic
fastener 12 extending through structure 14 is shown. Cap member 16 of containment
apparatus 10 includes first wall member 18, which defines first cavity 20 and first end
22, wherein first end 22 defines first opening 24 providing access into first cavity 20
for at least a portion of metallic fastener 12. Second wall member 26 is secured to
and extends from exterior surface 28 of first wall member 18. Second wall member
26 extends spaced apart from and along first wall member 18 to first end 32. Second
wall member 26 can be connected to first wall member 18 as separate parts or can

be integrally molded as a single part. Second wall member 26 surrounds first wall
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member 18, as seen in FIG. 4, such that first wall member 18 and second wall
member 26 form second cavity 30 positioned between first wall member 18 and
second wall member 26. kFirst end 22 of first wall member 18 and first end 32 of
second wall member 26 are copianar with one another positioned within plane P as
seen in FIG. 6. This configuration of cap member 16 provides for confining uncured
sealant so as not to become squeeze out uncured sealant from cap member 16 during
installation. In avoiding uncured sealant exiting cap member 16, substantial labor and
cost can be avoided in not having to smooth out exited uncured sealant. In addition,
second cavity 30 confines uncured sealant which has been displaced out of first cavity
20 from the insertion of metallic fastener 12 into first cavity 20 during installation. The
uncured sealant confined within second cavity 30, when cured, provides additional
securement of cap member 16 to structure 14 that is provided by cured sealant
positioned within first cavity 20.

Cap member 16 can be constructed in one of a variety of fabrication processes
such as for example various molding techniques or additive manufacturing and from
one of a wide variety of materials such as for example thermoplastic or thermoset
materials. Thermoplastic materials can include, for example, such compositions as
acrylonitrile butadiene styrene, polyactic acid, polyvinyl alcohol, polycarbonate and
polyetherimide or other like compositions. Thermoset materials can include, for
example, such compositions as polysulfide, polythioether, polyurethane, epoxy,
acrylate or polyimide or other like compositions.

In referring to FIGS. 2 and 4, first end 22 in this example includes flat surface 34.
Flat surface 34 of first end 22 extends in circular direction C, as seen in FIG. 4,
defining first opening 24 having circular configuration 38. Flat surface 34 provides for
reliable confinement of metallic fastener 12 with cap member 16 positioned against a
flat surface of structure 14 and the circular configuration provides ease in
manufacturing of cap member 16 provides a versatile configuration in engaging
different shaped metallic fasteners 12. First end 32 of second wall member 26
includes, in this example, flat surface 40. Flat surface 40 provides for a reliable
confinement for second cavity 30 in preventing uncured sealant from exiting second

4
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cavity 30 and be positioned outside of cap member 16. Flat surface 40 of first end 32
of second wall member 26 and flat surface 34 of first end 22 of first wall member 18
are spaced apart from one another and flat surface 40 of first end 32 of second wall
member 26 surrounds flat surface 34 of first end 22 of first wall member 18. Flat
surface 40 of second wall member 26 extends in circular direction C’. Flat surfaces 34
and 40 provide a concentric configuration, as seen in FIG. 4. The spaced surrounding
of second wall member 26 about first wall member 18 provides second cavity 30 for
securing and storing uncured sealant within second cavity 30 and prevent uncured
sealant initially positioned within first cavity 20 to exit cap member 16.

As seen FIG. 2, in this example, first wall member 18 and second wall member
26 is integral with one another, which provides for ease in manufacturing and
reduction in cost with respect to assembling. First wall member 18 and second wall
member 26 are joined together at location M spaced apart from first end 22 of first wall
member 18 and first end 32 of second wall member 26. This configuration of first wall
member 18 and second wall member 26 provides for accommodating space within
second cavity 30 to receive uncured sealant exiting first cavity 20 and preventing
uncured sealant exiting second cavity 30. Interior surface 42 of second wall member
26 extends in curvilinear direction 44 from first end 32 of second wall member 26. At
least a portion 45 of an interior surface 46 of first wall member 18 extends in a
curvilinear direction 47. The curvilinear surfaces of the respective wall members
provide ease in manufacturing of cap member 16. Exterior surface 52 of second wall
member 26 extends in curvilinear direction 53 from exterior surface 28 of first wall
member 18 provides for a smooth continuous outer surface which provides for ease in
manufacturing of cap member 16.

In referring to FIG. 6, method 62 of installing a containment apparatus 10 for
enclosing metallic fastener 12 extending from structure 14 surface 17 includes step 64
of placing uncured sealant 66 into first cavity 20 of cap member 16, which includes
first wall member 18, which defines first cavity 20 and first end 22, as seen in FIG. 4.
Uncured sealant 66 can include one of a wide variety of chemical compositions such
as for example, polysulfide, polythioether, polyurethane, epoxy, acrylate or polyimide.

5
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First end 22 defines first opening 24 providing access into first cavity 20 for at least a
portion of metallic fastener 12. Second wall member 26 is secured to and extends
from exterior surface 28 of first wall member 18, as seen in FIG. 2. Second wall
member 26 extends spaced apart from and extends along first wall member 18 to first
end 32 of second wall member 26. Second wall member 26 surrounds first wall
member 18 such that first wall member 18 and second wall member 26 form second
cavity 30 positioned between first wall member 18 and second wall member 26. First
end 22 of first wall member 18 and first end 32 of second wall member 26 are
coplanar with one another with being positioned in plane P as seen in FIG. 5. Method
62 further includes step 68 of inserting at least a portion of metallic fastener 12 into
first cavity 20, as also seen in FIG. 5. Method 62 provides for installation of cap
member 16, such that uncured sealant 66 is confined within cap member 16 during
installation and does not result in uncured sealant 66 within cap member 16 bécoming
squeeze out uncured sealant 66 from cap member 16 during installation. In avoiding
uncured sealant 66 exiting cap member 16, substantial labor and cost savings can be
experienced in not having to smooth out uncured sealant 66 that has exited the cap
member 16. In addition, second cavity 30 confines uncured sealant 66 which has
come out of first cavity 20 from the insertion of metallic fastener 12 and into second
cavity 30 during installation. Uncured sealant 66 confined within second cavity 30,
when cured, provides additional securement of cap member 16 to structure 14 to that
which is provided by uncured sealant 66 positioned within first cavity 20. Method 62
further includes a step of exerting a force onto cap member 16 in direction 70 toward
metallic fastener 12. The step of exerting the force onto the cap member 16 further
includes turning cap member 16 in direction 72 about central axis 74 of cap member
16. The application of force toward metallic fastener 12 and turning of cap member 16
provides for a smoothing and thinning out of uncured sealant 66 exiting first cavity 20

with metallic fastener 12 being inserted into first cavity 20.

Method 62 further includes a step of moving uncured sealant 66, as seen in FIG.
5, between first end 22 of first wall member 18 and structure 14. This moving of
uncured sealant 66 is facilitated with smoothing and squeezing out of uncured sealant

6
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66 positioned between first end 22 of first wall member 18 and surface 17 of structure
14 with turni;wg of cap member 16 and with exerting the force onto cap member 16.
Moving of uncured sealant 66 between first end 22 of wall member 18 allows the
displaced uncured sealant from first cavity 20 to move into second cavity 30 and
provide ease in installing cap member 16 onto metallic fastener 12 with experiencing
little resistance with uncured sealant flowing through and between first end 22 and
structure 14. The step of moving further includes positioning uncured sealant 66
which has moved beyond first wall member 18 in alignment with second cavity 30 with
first end 22 of first wall member 18 and first end 32 of second wall member 26
positioned spaced apart from structure 14. Positioning uncured sealant 66 in
alignment with second cavity 30 provides for ease in confinement of uncured sealant
66 within second cavity 30 when installing cap member 16. Method 62 further
includes a step of positioning first end 22 of first wall member 18 and first end 32 of
second wall member 26 in abutting relationship with structure 14 with uncured sealant
66 positioned within second cavity 30. With abutting of first end 22 and first end 32
against structure 14, uncured sealant 66 aligned with second cavity 30 is then
confined within second cavity 30 and sealed from exiting cap member 16. As a result,
uncured sealant 66 that has been squeezed out from first wall member 18 is thereby
confined within second cavity 30 by second wall member 26 blocking uncured sealant
66 from squeezing out beyond second wall member 26. Confinement of uncured
sealant 66 within cap member 16, as mentioned, reduces labor and cost in not having
to smooth out uncured sealant 66 and prevents an occurrence of uncured sealant 66
being positioned on structure 14 outside of cap member 16 and within an environment
which can be sensitive to uncured sealant 66. Uncured sealant 66 positioned within
first cavity 20, when cured, secures cap member 16 to structure 14 and uncured
sealant 66 positioned within second cavity 30, when cured, further secures cap

member 16 to structure 14.

While various embodiments have been described above, this disclosure is not
intended to be limited thereto. Variations can be made to the disclosed embodiments
that are still within the scope of the appended claims.

7
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EMBODIMENTS IN WHICH AN EXCLUSIVE PROPERTY OR PRIVILEGE IS
CLAIMED ARE DEFINED AS FOLLOWS:

1. A containment apparatus for enclosing a metallic fastener extending through a

structure, the containment apparatus comprising:
a cap member comprising:

a first wall member, which defines a first cavity and a first end, wherein
the first end of the first wall member defines a first opening providing
access into the first cavity for at least a portion of the metallic fastener;

and

a second wall member joined together with the first wall member,

wherein:

the second wall member extends spaced apart from the first wall
member and extends along the first wall member continuously

to a first end of the second wall member;

the second wall member surrounds the first wall member such
that the first wall member and the second wall member form a
second cavity positioned between the first wall member and the

second wall member; and

the first end of the first wall member and the first end of the

second wall member are coplanar with one another.

2. The containment apparatus of claim 1, wherein the first end of the first wall

member comprises a flat surface.

3. The containment apparatus of claim 2, wherein the flat surface of the first end of
the first wall member extends in a circular direction defining first opening having

a circular configuration.
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4. The containment apparatus of any one of claims 1 to 3, wherein the first wall

member and the second wall member are integral with one another.

5. The containment apparatus of any one of claims 1 to 4, wherein the first wall
member and the second wall member are joined together at a location spaced
apart from the first end of the first wall member and the first end of the second

wall member.

6. The containment apparatus of any one of claims 1 to 5, wherein an exterior
surface of the second wall member extends in a curvilinear direction from an

exterior surface of the first wall member.

7. The containment apparatus of claim 1, wherein the first end of the first wall
member comprises a first flat surface and the first end of the second wall member

comprises a second flat surface.

8. The containment apparatus of claim 7, wherein the second flat surface of the
second wall member and the first flat surface of the first wall member are spaced

apart from one another.

9. The containment apparatus of claim 7 or 8, wherein the second flat surface of

the second wall member surrounds the first flat surface of the first wall member.

10. The containment apparatus of any one of claims 7 to 9, wherein the second flat

surface of the second wall member extends in a circular direction.

11. The containment apparatus of any one of claims 1 to 10, wherein an interior wall
of the second wall member extends in a curvilinear direction from the first end of

the second wall member.

12. The containment apparatus of claim 1, wherein the first end of the first wall

member has a flat surface and the first end of the second wall member has a flat
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13.

14.

15.

16.

17.

18.

19.

surface such that the flat surface of the first wall member and the flat surface of

the second wall member provide a concentric configuration.

The containment apparatus of any one of claims 1 to 12, wherein the first cavity

is configured to receive an uncured sealant.

The containment apparatus of claim 13, wherein the uncured sealant is confined
inside the first cavity during at least a part of installation of the containment

apparatus.

The containment apparatus of claim 14, wherein the uncured sealant confined

inside the first cavity, when cured, secures the cap member and the structure.

The containment apparatus of any one of claims 1 to 12, wherein the second
cavity is adapted to receive an uncured sealant.

the containment apparatus of claim 16, wherein the uncured sealant is confined
inside the second cavity during at least a part of installation of the containment

apparatus.

The containment apparatus of claim 17, wherein the uncured sealant confined

inside the second cavity, when cured, secures the cap member and the structure.

A method of installing a containment apparatus for enclosing a metallic fastener

extending from a structure, the method comprising:

placing an uncured sealant into a first cavity of a cap member, which

comprises:

a first wall member which defines the first cavity and a first end,
wherein the first end of the first wall member defines a first opening
providing access into the first cavity for at least a portion of the metallic
fastener; and

10
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20.

21.

22.

23.

a second wall member joined together with the first wall member,
wherein:

the second wall member extends spaced apart from the first wall
member and extends along the first wall member continuously

to a first end of the second wall member;

the second wall member surrounds the first wall member such
that the first wall member and the second wall member form a
second cavity positioned between the first wall member and the

second wall member; and

the first end of the first wall member and the first end of the

second wall member are coplanar with one another; and
inserting at least a portion of the metallic fastener into the first cavity.

The method of claim 19, further including exerting a force onto the cap member

in a direction toward the metallic fastener.

The method of claim 20, wherein exerting the force onto the cap member further

includes turning the cap member about a central axis of the cap member.

The method of any one of claims 19 to 21, further including moving the uncured

sealant between the first end of the first wall member and the structure.

The method of claim 22, wherein moving the uncured sealant further includes
positioning the uncured sealant which has moved beyond the first wall member
in alignment with the second cavity with the first end of the first wall member and
the first end of the second wall member positioned spaced apart from the
structure.

11
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24. The method of claim 23, further including positioning the first end of the first wall
member and the first end of the second wall member in abutting relationship to
the structure with the uncured sealant positioned within the second cavity.

25. The method of claim 24, wherein the uncured sealant placed into the first cavity,
when cured, secures the cap member to the structure.

26. The method of claim 24 or 25, wherein the uncured sealant positioned within the
second cavity, when cured, secures the cap member to the structure.

12
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Placing an uncured sealant into a | —64
first cavity of a cap member, and
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inserting at least a portion of the
metallic fastener into the first cavity.
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