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TITLE

Sealing grommet assembly and installation method therefor
FIELD
[0001] The present disclosure relates to sealing grommets. More

specifically, the present disclosure is concemed with a sealing grommet
assembly used to allow an electrical cable to enter a casing while both
providing a shield connection and preventing the elements from entering the
casing. The present disclosure is also concerned with the installation method

of such a grommet assembly.

BACKGROUND

[0002] Sealing grommets used to allow electrical cable to enter a
casing while preventing the elements from entering the casing are known in the
art. When an electrical cable includes a shield that is to be connected to the
casing, this connection is conventionally done inside the casing by fastening
the shield to a predetermined connection point in the casing, which takes some
real estate of the casing, adds to the cost of the hardware and increases the

assembly time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] In the appended drawings:
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[0004] Figure 1 is a sectional side elevation view illustrating an
electrical cable mounted to a casing via a sealing grommet assembly according

to a first illustrative embodiment;

[0005] Figure 2 is a top exploded view of the cable of Figure 1;

[0006] Figure 3 is a top exploded view illustrating the sealing

grommet assembly of Figure 2 being inserted in the cavity of the casing;

[0007] Figure 4 is a sectional top plan view of the electrical cable

and casing of Figure 1;

[0008] Figure 5 of the appended drawings is a top plan view similar
to Figure 4, but illustrating a sealing grommet assembly according to a second

illustrative embodiment;

[0009] Figure 6 is a sectional view taken along line 6-6- of Figure 5;
and
[0010] Figure 7 is a top exploded view similar to Figure 2 illustrating

a sealing grommet assembly according to a third illustrative embodiment.

DETAILED DESCRIPTION

[0011] In accordance with an illustrative embodiment, there is
provided a sealing grommet assembly to be connected to a cavity of a casing;
the cavity being provided with a sloping peripheral wall. The sealing grommet
assembly comprising a body including an aperture to receive an electrical cable

therethrough and a tapered peripheral wall so configured and sized as to fit in
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the cavity of the casing and a flat top portion. The sealing grommet assembly
also comprises a cover so configured and sized as to fit onto the flat top portion

of the body and means for securing the cover to the casing.

[0012] In accordance with another aspect, there is provided a
method for installing an electrical cable provided with a shield to a cavity of a
casing using a sealing grommet and a cover, the sealing grommet including at
least one aperture to receive the electrical cable; the grommet having a tapered
peripheral wall so configured and sized as to fit in the cavity and a flat top
portion and the cover having an aperture to receive the electrical cable; the
cavity being provided with a sloping peripheral wall. The method including:
inserting the electrical cable in the cover aperture; inserting the electrical cable
in the grommet aperture; folding the shield of the electrical cable over a portion
of the tapered peripheral of the grommet; inserting the grommet in the cavity,
thereby creating an electrical connection between the shield and the casing;

and mounting the cover to the casing.

[0013] The use of the word “a” or “an” when used in conjunction with
the term “comprising” in the claims and/or the specification may mean “one”,
but it is also consistent with the meaning of “one or more”, “at least one”, and
“‘one or more than one”. Similarly, the word “another” may mean at least a

second or more.

[0014] As used in this specification and claim(s), the words
“‘comprising” (and any form of comprising, such as “comprise” and
“‘comprises”), “having” (and any form of having, such as “have” and “has”),
‘including” (and any form of including, such as “include” and “includes”) or
“containing” (and any form of containing, such as “contain” and “contains”), are
inclusive or open-ended and do not exclude additional, unrecited elements or

process steps.
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[0015] In the present specification and in the appended claims,
various terminology which is directional, geometrical and/or spatial in nature
such as "longitudinal”, "horizontal", "front", rear”, "upwardly", "downwardly", etc.
is used. It is to be understood that such terminology is used for ease of
description and in a relative sense only and is not to be taken in any way as a

limitation upon the scope of the present disclosure.

[0016] The expression “connected” should be construed herein and
in the appended claims broadly so as to include any cooperative or passive
association between mechanical parts or components. For example, such parts
may be assembled together by direct connection, or indirectly connected using
further parts therebetween. The connection can also be remote, using for

example a magnetic field or else.

[0017] It is to be noted that the expression “electrical cable” is to be
construed herein and in the appended claims as one or more electrical

conductors that are included in a tubular shield and covered by a sheath.

[0018] Other objects, advantages and features of the sealing
grommet and installation method therefor will become more apparent upon
reading of the following non-restrictive description of illustrative embodiments
thereof, given by way of example only with reference to the accompanying

drawings.

[0019] Figures 1 to 4 illustrate a sealing grommet assembly 10
allowing an electrical cable 12 to be inserted into a casing 14 while providing a
seal against the elements and an electric connection between a shield of the

electrical cable 12 and the casing 14.
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[0020] The electrical cable 12 includes three electrical wires 16, 18,
20 each fitted with a connector 22 that may be secured to a circuit 24 located in
the casing 14 via a fastener 26. The electrical cable 12 also includes a shield
28 enclosing the wires 16-20 and an insulating sheath 30 covering the shield
28.

[0021] The casing 14 includes a body 32 and a cover 34. The body
including an aperture 36 allowing the electric wires 16-20 therethrough and a
grommet-receiving cavity 38 aligned with the aperture 26 and having sloping

peripheral walls.

[0022] The sealing grommet assembly 10 includes a sealing
grommet 40, a cover 42 and fasteners 44, 46 (see Figure 2) in the form of
bolts.

[0023] As can be better seen from Figure 2, the sealing grommet 40
includes a central aperture 48 configured to receive the electrical cable 12
therethrough, a tapered peripheral wall 50, a flat bottom wall 52 and a flat top
wall 54. The angle of the tapered peripheral wall 50 is configured to generally
correspond to the sloping peripheral wall of the grommet receiving cavity 38 as

will be described hereinbelow.

[0024] The sealing grommet 40 is made of a slightly deformable and
sealing material such as, for example, rubber. Of course, other materials such
as other elastomers could also be used to manufacture the sealing grommet
40.

[0025] The cover 42 is made of rigid material such as metal and

includes a central aperture 56 allowing the electrical cable 12 therethrough and
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fastening apertures 58 allowing the fasteners 44 and 46 therethrough. Of

course, other type of hard material could be used.

[0026] As can be better seen from this figure, the body 32 of the
casing 14 includes threaded apertures 60 and 62 configured to respectively
receive fasteners 44 and 46. Of course, untapped can be used if the fasteners

44 and 46 are of the self-tapping type.

[0027] Turning now to Figures 2 to 4 of the appended drawings, the
method of installation of the sealing grommet assembly 10 to the casing 14 will

be described.

[0028] In Figure 2, the sheath 30 of the cable 12 has been removed
at the free end thereof to expose a predetermined length of the shield 28. This
removal is advantageously done after the grommet 40 is inserted onto the
cable 12.

[0029] Then, the exposed length of shield 28, which is
conventionally made of a number of thin wires braided together, can be folded
onto the tapered peripheral wall 50 of the grommet 40 as illustrated by arrows
64.

[0030] Figure 3 shows the shield 28 so folded onto the grommet 40
and illustrates the beginning of the insertion of the grommet 40 into the cavity
38. As can be seen from this figure, the length of shield that was exposed is
such that only a portion of the tapered peripheral wall 50 of the grommet 40 is

covered thereby. The purpose of which will be described hereinbelow.
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[0031] A force applied to the flat top wall 54 (see arrows 66) causes
the beginning of the insertion. When the grommet 40 is in a position similar to
the one shown in Figure 3, the cover 42 can then be applied to the flat top wall
54, the fasteners 44 and 46 can be engaged to the threaded apertures 60 and
62 to thereby apply a force (see arrows 68) that completes the insertion of the

grommet 40 partially enclosed by the shield 28.

[0032] As can be seen in Figure 4, the shield 28 enclosing a portion
of the grommet 40 is compressed into the peripheral wall 50 of the grommet 40,
which is made of deformable material as discussed hereinabove. Accordingly,
since the body 32 is made of electrically conductive material, there is an
electrical connection between the shield 28 and the casing 14. Furthermore,
since the shield 28 only covers a portion of the peripheral wall 50 of the
grommet 40, the compression of the rest of the peripheral wall 50 against the
sloping peripheral wall of the cavity 38 creates a seal against the elements.
This compression also creates a seal between the sheath 30 of the cable 12

and the grommet 40.

[0033] It will be understood by one skilled in the art that the
fasteners 44 and 46 could be different. As a non-limiting example, a collet that

can be screwed (not shown) could be used.

[0034] While the bottom and top walls 52 and 54 of the sealing
grommet 40 are described hereinabove as being flat, other shape could be
provided as long as the cover 42 can apply sufficient pressure to cause the

seal between the grommet and the casing.

[0035] Of course, while the electric cable 12 has been illustrated
herein as including three (3) electrical wires, any number of wires could be

present in the cable. Similarly, while the electric cable 12 is shown as being a
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power cable, data cable (not shown) could also be paired with an appropriately

sized sealing grommet assembly.

[0036] Turning now to Figures 5 and 6 of the appended drawings, a
sealing grommet assembly 100 allowing three electrical cables 102, 104 and
106 to be inserted into a casing 108 while providing a seal against the elements
and an electric connection between the individual shields of the electrical

cables and the casing will be briefly described.

[0037] Since the sealing grommet assembly 100 and the sealing
grommet assembly 10 of Figures 1 to 4 are very similar, only the differences

therebetween will be described hereinbelow, for concision purpose.

[0038] Each cable 102-106 is provided with a respective shield 110,

112, 114 and is inserted in one of the three aperture of the grommet 116.

[0039] The shields 110-114 are then each separated in two and
folded on the top and bottom of the grommet 116 as can be seen from Figure

6. Accordingly, each shield will be in contact with the casing 108.

[0040] Again, as mentioned hereinabove, since the shields 110-114
only covers a portion of the peripheral wall of the grommet 116, the
compression of the rest of the peripheral wall against the sloping peripheral
wall of the cavity creates a seal against the elements. This compression also
creates a seal between the sheaths of the cables 102-106 and the grommet
116.

[0041] The cover 118 is permanently mounted to a shoulder portion

120 of the casing 108 and the walls 122 surrounding the cover 118 are then
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deformed to maintain the cover in place without separate fasteners. More
specifically, Figure 5 illustrates the walls 122 prior to deformation while Figure 6

shows the same wall 122 after the deformation.

[0042] Finally, turning to Figure 7 of the appended drawings, a
sealing grommet assembly 200 according to a third illustrative embodiment will
be described. Since the sealing grommet assembly 200 is very similar to the
sealing grommet assembly 10 of Figures 1 to 4 are very similar, only the

differences therebetween will be describes hereinbelow, for concision purpose.

[0043] Generally stated, the major differences between the sealing
grommets assemblies 200 and 10 lie in the size and shape of the sealing
grommet 202 and in the size of the corresponding grommet-receiving cavity
204. Indeed, as can be seen from Figure 7, the sealing grommet 202 is longer
that the sealing grommet 40 of Figures 1 to 4. Accordingly, the grommet-
receiving cavity 204 is deeper so that the installed grommet does not overly
protrude from the casing 14. This increase in length improves the seal
between the grommet 202 and the cavity 204 should lateral pressure be

applied to the electrical cable 12.

[0044] Another seal-improving feature of the grommet 202 with
respect to the grommet 40 of Figures 1 to 4 consists in the three integral
circumferential protrusions 206 that are provided on the tapered peripheral wall
of the grommet 202. These protrusions 206 may be viewed as three integral
O-rings. One skilled in the art will understand that these protrusions 206 will
improve the seal between the grommet 202 and the cavity 204 during normal

operation and when lateral pressure is applied to the electrical cable 12.

[0045] It is to be understood that the sealing grommet and

installation method therefor is not limited in its application to the details of
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construction and parts illustrated in the accompanying drawings and described
hereinabove. The sealing grommet and installation method therefor is capable
of other embodiments and of being practiced in various ways. It is also to be
understood that the phraseology or terminology used herein is for the purpose
of description and not limitation. Hence, although the sealing grommet and
installation method therefor has been described hereinabove by way of
illustrative embodiments thereof, it can be modified, without departing from the

spirit, scope and nature thereof.
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What is claimed is:

1. A sealing grommet assembly to be connected to a cavity of a
casing; the cavity being provided with a sloping peripheral wall, the sealing
grommet assembly comprising:

a body including an aperture to receive an electrical cable
therethrough; a tapered peripheral wall so configured and sized as to fit in the
cavity of the casing and a flat top portion;

a cover so configured and sized as to fit onto the flat top portion
of the body;

means for securing the cover to the casing.

2. The sealing grommet of claim 1, wherein the securing means

includes at least one fastener.

3. The sealing grommet of claim 1, wherein the electrical cable

receiving aperture includes three electric cable receiving apertures.

4. The sealing grommet of claim 1, wherein the sealing grommet

body is made of rubber.

5. A sealing grommet assembly as recited in claim 1, wherein the
tapered peripheral wall of the body includes at least one circumferential

protrusion, integrally formed thereon.

6. A sealing grommet assembly as recited in claim 5, wherein the
at least one circumferential protrusion includes three circumferential

protrusions.
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7. A method for installing an electrical cable provided with a
shield to a cavity of a casing; the cavity being provided with a sloping peripheral

wall; the method including:

providing a sealing grommet including an aperture to receive the
electrical cable; the grommet having a tapered peripheral wall so configured
and sized as to fit in the cavity and a flat top portion;

providing a cover having an aperture to receive the electrical
cable;

inserting the electrical cable in the cover aperture;

inserting the electrical cable in the grommet aperture;

folding the shield of the electrical cable over a portion of the
tapered peripheral wall of the grommet;

inserting the grommet in the cavity, thereby creating an electrical
connection between the shield and the casing;

mounting the cover to the casing.

8. The method of claim 7, wherein the cover mounting is done via

at least one fastener.

9. The method of claim 7, wherein the cover mounting is done via

the deformation of a portion of the casing.

10. A method for installing an electrical cable provided with a
shield to a cavity of a casing using a sealing grommet and a cover, the sealing
grommet including at least one aperture to receive the electrical cable; the
grommet having a tapered peripheral wall so configured and sized as to fit in
the cavity and a flat top portion and the cover having an aperture to receive the
electrical cable; the cavity being provided with a sloping peripheral wall; the
method including:

inserting the electrical cable in the cover aperture;
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inserting the electrical cable in the grommet aperture;

folding the shield of the electrical cable over a portion of the
tapered peripheral of the grommet;

inserting the grommet in the cavity, thereby creating an electrical
connection between the shield and the casing;

mounting the cover to the casing.

11. The method of claim 10, wherein the cover mounting is done

via at least one fastener.

12. The method of claim 10, wherein the cover mounting is done

via the deformation of a portion of the casing.
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