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(57) Abrégée/Abstract:
This invention relates to an earthing bond seal for sealing between a flanged bush of an earthing bond and a substrate with which
the flanged bush Is to form an electrical connection, the seal comprising: an upper surface for engagement with the flange of the
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bush; a lower surface for engagement with the substrate; and an opening extending between the upper and lower surfaces,
wherein the upper surface Is provided with a first recess configured to recelve the flange of the bush.
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(57) Abstract: This invention relates to an earthing bond seal for sealing between a flanged bush of an earthing bond and a substrate

with which the tlanged bush 1s to form an electrical connection, the seal comprising: an upper surface for engagement with the flange

of the bush; a lower surface for engagement with the substrate; and an opening extending between the upper and lower surfaces,

o wherein the upper surface 1s provided with a first recess configured to receive the flange of the bush.
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EARTHING BOND SEAL

The Invention relates to an earthing bond seal for creating an effective seal
between an earthing bond and a substrate to which the earthing bond is to be electrically

connected.

Electrical equipment used in many different industries must be earthed, including
for example, communications equipment on aircraft or signaling equipment on railways.
This typically requires each item of equipment to be electrically connected by means of
metal braids or earthing wires to a painted substrate such as the frame of the aircraft. The
ends of the metal braids or wires are received in terminals which are fixed to the substrate.

Fixing a terminal to a substrate may typically be carried out by means of a screw
and a nut, the terminal being held tightly between the head of the screw and a surface of
the substrate. In order to ensure good electrical contact between the terminal and the
substrate, the surface of the substrate must be stripped of paint or other coating before
the assembly of the screw and the nut. Once the assembly has been carried out, the
stripped region of the support must be protected against corrosion. For the assembly of
the screw and the nut, access Is required to the two sides of the substrate during
assembly.

EP 1376 766 In the name of the applicant discloses a device for fixing an electrical
connection terminal to a substrate. The device comprises a ring which is to be introduced
iInto a cylindrical hole formed In the substrate, a socket for insertion into the ring and a
screw for engagement with a threaded opening provided in the socket. When assembling
the device, the ring iIs first positioned in the cylindrical hole in the substrate, and then a
tensile force Is exerted on the socket using a tool so as to introduce the socket into the
ring with force, thereby causing radial expansion of the ring and locking of the ring in the
hole. The screw is then screwed into the threaded opening Iin the socket, the terminal
being held tightly between the head of the screw and the ring, thus making it possible to
fix the terminal to the substrate and to establish electrical contact between the terminal
and the substrate.

An advantage of this earthing bond is that it does not necessarily require the
surface of the substrate to be stripped beforehand in order to ensure good electrical
contact between the terminal and the substrate. This is because the electrical contact is
produced between the ring and the inner surface of the cylindrical hole which is made In
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the substrate. A further advantage with this earthing bond is that it may be assembled
without requiring both sides of the substrate to be accessible.

However, the integrity of such a device can be affected by the paint or other coating
applied to the substrate. If the paint is applied to the substrate before the hole is drilled,
paint in the vicinity of the hole may crack during or following the drilling process. This
cracked paint leads to an uneven surface immediately surrounding the hole which affects
the integrity of the seal formed between the earthing bond and the substrate. For instance,
a poor seal could lead to corrosion of parts of the substrate exposed by the cracked paint.
Sometimes the substrate may be painted subsequent to attaching the earthing bond to
the substrate, but then it i1s difficult to prevent the ingress of paint in and around the
earthing bond.

It Is an object of the present invention to overcome the above noted problems by
providing a seal which allows the earthing bond to be installed before or after the substrate

IS painted.

According to a first aspect of the invention, there is provided an earthing bond seal
for sealing between a flanged bush of a earthing bond and a substrate with which the
flanged bush Is to form an electrical connection, the seal comprising:

an upper surface for engagement with the flange of the bush;

a lower surface for engagement with the substrate; and

an opening extending between the upper and lower surfaces,
wherein the upper surface Is provided with a recess configured to receive the flange of the

bush.

Advantageously, the recess may be stepped so as to define a diametrically larger
upper portion and a diametrically smaller lower portion. The flange of the bush may locate
in the lower portion and a cap described in more detail below may locate in the upper
portion so as to overlie the bush.

In a preferred embodiment the lower surface has an annular groove defining inner
and outer lands. The outer land may be narrower than the inner land and may project
beyond the inner land. Furthermore, the annular groove may have a triangular cross-
section possibly defined by an inner wall profile lying parallel to the axis of the opening
and an outer wall profile inclined to the axis of the opening.

In addition, the seal may include a plurality of protuberances arranged to extend
Into the opening. In one embodiment, the seal includes four protuberances preferably
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spaced equidistantly around the opening and preferably extending radially into the
opening. The protuberances collectively serve to centre the bush and each therefore
defines an inner face against which the bush may bear.

According to a further aspect of the invention, there is provided and earthing bond
seal assembly comprising: the seal described above and a cap arranged to close the
recess. Preferably the cap includes a disc adapted to locate in the upper portion of the
recess and conceal the lower portion. Furthermore, the cap may include a plug depending
from the disc and arranged to extend through the opening in the seal. The plug may
iInclude gripping means for engagement with the bush when located in the opening. The
gripping means may comprise multiple teeth disposed around the plug and preferably
spaced equi-distantly apart. The plug may include multiple rows of gripping means along
its length. Alternatively, the gripping means may be randomly disposed on the plug.

The cap may be furnished with a gripping portion, possibly upstanding from the

disc, to facilitate handling of the cap.

By way of example only, one embodiment of the present invention will now be
described in detall with reference to the following drawings, in which:
Figure 1a is a perspective view of a cap forming part of a seal assembly;
Figure 1b is a cross-sectional view of the cap shown in Figure 1a;
Figure 2a is a perspective view of an earthing bond to which the seal assembly connects;
Figure 2b is a cross-sectional view through the earthing bond shown in Figure 2a;
Figure 3a is a perspective view of a seal forming part of the seal assembly;
Figure 3b Is a cross-sectional view through the seal shown in Figure 3a;
Figure 4a is a perspective view of a substrate to which the seal and the earthing bond are
to be mounted;
Figure 4b is a cross-sectional view through the substrate shown in Figure 4a;
Figures 5a and 5b are enlarged views of Figures 3a and 3b, respectively;
Figure 6a Is a perspective view of the seal and the earthing bond mounted to the
substrate;
Figure 6b Is a cross-sectional view through the seal, earthing bond and substrate shown
In Figure 6a;
Figure 7a is a perspective view of a cap mounted to the seal of Figures 6a and 6b;

Figure 7b I1s a cross-sectional view through the arrangement shown in Figure 7a;
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Figure 8 is a cross-sectional view through the seal and the earthing bond secured to the
substrate and awaiting connection to an electrical terminal; and

Figure 9 Is a cross-sectional view through the seal and the earthing bond secured to the
substrate and electrically connected to the electrical terminal;

Figure 10a is a perspective view of a seal and a crimped earthing bond mounted to the
substrate;

Figure 10b Is a cross-sectional view through the seal, earthing bond and substrate shown
In Figure 10a; and

Figure 11 is a cross-sectional view of the arrangement shown in Figures 10a and 10b with
the crimped earthing bond tightened to the substrate and the electrical terminal connected
to the earthing bond.

Referring initially to Figures 1a to 4b, there i1s shown an exploded view of a seal
assembly 10 for an earthing bond 70 electrically connectable to a substrate 100. More
specifically, there is provided a substrate 100 having a hole 102 therethrough, a seal 12
configured to rest on the substrate, an earthing bond 80 arranged to locate in the seal 12
and extend through the hole 102 of the substrate 100, and a cap 60 configured temporarily
to conceal part of the earthing bond 80.

Referring now to Figures 5a and 5b, the seal 12 is made from an elastomeric
material so as to offer some flexibility in order to deform under compression and thus
comply with the first surface 102 of the substrate 100. The seal 12 comprises a relatively
shallow circular body with a hole 14 through its centre. The seal 12 comprises a lower
face 16, circumferential outer faces 18 and an upper face 20.

The lower face 16 is generally annular and has a groove 22 formed therein to
define inner and outer lands 24, 26. The groove 22 has a generally triangular cross-
section with an inner wall profile 28 arranged generally parallel to the axis of the seal 12
and an outer wall profile 30 arranged inclined to the axis of the seal. The groove 22 is
located closer to the outer edge of the lower face 16 than the inner edge of the lower face
such that the outer land 26 is significantly narrower than the inner land 24. The outer land
26 projects beyond the inner land 24 by up to 2mm, and in some embodiments up to 1Tmm.
Preferably the outer land projects beyond the inner land by approximately 0.5mm.

The outer face 18 comprises a cylindrical upper portion 32 which interfaces the
upper surface 20 and a frusto-conical lower portion 34 which tapers towards and interfaces

the outer land 26 of the lower face. The frusto-conical portion serves to reduce material
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and Is particularly advantageous in the aerospace industry where the weight and size of
components are to be minimised.

The upper surface 20 of the seal 12 is provided with a circular recess 36 arranged
concentrically with the hole 14. The recess 36 Is stepped so as to define a diametrically
larger upper portion 38 and a diametrically smaller lower portion 40. The upper portion 38
defines a wider annular seat 42 and the lower portion 40 defines a narrower annular seat
44. The recess 36 occupies the majority of the upper surface 20, which in effect is defined
by a narrow annular lip extending around the periphery of the seal 12.

Four protuberances 46 are spaced equi-distantly around the circumference of the
hole 14 and extend radially into the hole. Each protuberance has a lower face 48 coplanar
with the lower surface 16 and an upper face 50 which commences at the narrow annular
seat 44 and curves downwardly towards the lower face 48.

Turning now to Figures 1a, 1b, 7a and 7b, the cap 60 comprises a circular disc 62
sized to locate in and to form a snug fit with the upper portion 38 of the recess 36. The
circular disc 62 has a lower side 64 provided with a downwardly depending plug 66
furnished with multiple rows of gripping means 68. Each row of gripping means comprises
four teeth 70 extending radially form the plug 68 and spaced ninety degrees apart. Each
tooth 70 has an angled lower face 72 which serves as a barb so as to facilitate insertion
and to resist removal of the plug 66 into an opening 82 formed In the earthing bond 80
discussed below. The circular disc 62 has an upper side 74 opposite the lower side 64
and provided with a knob 76 to be gripped by a user.

The earthing bond 80 may take various forms, some of those being described In
earlier patent applications in the name of the applicant. This earthing bond 80 comprises
a generally cylindrical bush 82 with a diametrically larger flange 84 on its upper end and
a hole 86 through its centre. This earthing bond 80 also comprises a frusto-conical dowel
90 with a threaded bore 92 through its centre and an upper end sized to form an
interference fit with the lower end of the bush 82.

In use, the seal 12 Is mounted to the upper surface 104 of the substrate 100 such
that the holes 14,102 in the seal 12 and the substrate 100 align. The earthing bond 80
may then be located in the holes 14,102 of the seal 12 and the substrate 100 such that
the flange 84 of the bush 82 sits on the narrow annular seat 44 and the end of the dowel
90 extends beyond the lower face 106 of the substrate 100 (see Figures 6a and 6b). The
earthing bond 80 should be pushed firmly against the substrate 100 so as to compress
the seal 12 against the first surface 104 of the substrate 100. The earthing bond 80 may
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then by tightened by holding the bush 82 while drawing the dowel 90 into the bush. This
causes radial expansion of the bush 82 resulting in good electrical contact between the
outer surface of the bush 82 and the inner surface of the substrate 100 defining the hole
102 (see Figures 7a and 7b). The cap 60 may then be fitted to the seal 12 such that the
disc 62 locates in the wide annular seat 42 and the plug 66 locates in the threaded bore
92 of the earthing bond 80. Paint may be applied to the first surface 104 of the substrate
100 while the seal assembly 10 (seal 12 and cap 60) prevents the paint reaching the
earthing bond 80.

Alternatively, the seal and the earthing bond may be fitted to a pre-painted
substrate. Typically, the hole 102 may be drilled into the substrate 100 after the substrate
IS painted and this may lead to the paint around the hole 102 being chipped. The seal 12
IS relatively flexible and may therefore deform slightly so as to follow the contours of the
chipped paint against which it Is pressed.

Figures 8 and 9 show the earthing bond 80 and seal 12 secured to the substrate
and the cap 60 removed to facilitate connection to an electrical terminal.

The seal assembly 10 works particularly well with an alternative type of earthing
bond shown In Figures 10 and 11. This earthing bond 110 is configured to crimp as it is
tightened to the substrate 100. In particular, the bush 112 includes a thin wall section
114 which crimps against the second side 106 of the substrate 100 as the dowel 116 is
drawn into the bush 112. The crimping action (figure 11) against the second face 106 of
substrate 100 urges the flange 118 of the bush 112 against the first face 104 of the
substrate 100. When the seal assembly 10 is used in connection with this crimping
earthing bond 110, the lower surface 16 of the seal 12 iIs compressed between the flange
118 and the substrate 100 and thus creates a better seal.

The earthing bond may also be used with an adaptor to facilitate connection to
more than one electrical terminal. The adaptor may locate on the flange of the earthing
bond and be enclosed by the lip extending around the upper portion of the recess. This
form of enclosure provides added security for the adaptor and ensures the interface
between the adaptor and the earthing bond is adequately sealed.
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Claims

1. An earthing bond seal for sealing between a flanged bush of an earthing bond and
a substrate with which the flanged bush is to form an electrical connection, the seal
comprising:

an upper surface for engagement with the flange of the bush;

a lower surface for engagement with the substrate; and

an opening extending between the upper and lower surfaces,

wherein the upper surface iIs provided with a first recess configured to receive the flange of
the bush.

2. An earthing bond seal as claimed in claim 1, wherein the upper surface is provided
with a second recess which i1s diametrically larger than the first recess and in which the first
recess Is defined.

3. An earthing bond seal as claimed in claim 1 or claim 2, wherein the lower surface

has an annular groove defining inner and outer lands.

4. An earthing bond seal as claimed in claim 3, wherein the outer land projects
beyond the inner land.

5. An earthing bond seal as claimed in claim 3 or claim 4, wherein the outer land

comprises a narrow band.

6. An earthing bond seal as claimed in any of claims 3 to 5, wherein the annular

groove has a triangular cross-section

/. An earthing bond seal as claimed in any of claims 3 to 6, wherein the triangular
cross-section is defined by an inner wall profile lying parallel to the axis of the opening and

an outer wall profile inclined to the axis of the opening.

8. An earthing bond seal as claimed in any preceding claim, wherein a plurality of

protuberances extend into the opening.
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9. An earthing bond seal as claimed in claim 8, wherein four protuberances are
spaced substantially equi-distantly apart and extend substantially radially into the opening.

10. An earthing bond seal as claimed in claim 8 or claim 9, wherein the protuberances

5 each define an inner face which collectively centre the bush.

11. An earthing bond seal assembly comprising:
. the seal of any preceding claim; and
Il. acap arranged to close the first recess.
10
12. An earthing bond seal assembly as claimed in claim 11 when dependant on claim
2, wherein the cap includes a disc adapted to locate in the second recess and conceal the

first recess.

15 13. An earthing bond seal assembly as claimed in claim 12, wherein the cap includes

a plug depending from the disc and arranged to extend through the opening.

14. An earthing bond seal assembly as claimed in claim 13, wherein the plug includes
at least one gripper for engagement with the bush.

20
15. An earthing bond seal assembly as claimed in claim 14, wherein each gripper

comprises multiple teeth spaced around the plug.
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