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DAMPED FLEXIBLE PROTECTIVE SLEEVING

Related Application

This application is based on and claims the benefit of U.S.
Provisional Application No. 60/311,291, filed August 9, 2002.

Field of the Invention

This invention concerns sleeving for encasing and
protecting elongated substrates such as wiring harnesses and for
reducing rattle noise from such substrates when they are used in
a high vibration environment.

1

Background of the Invention

Elongated substrates, such as wiring harnesses, fluid
conduits, such as brake lines and fuel lines, and optical fiber
bundles are often used in automotive, aerospace and marine
environments where they are subjected to significant ambient
vibration. In automotive applications, wiring harnesses in
particular are pernicious sources of unwanted "rattle noise" due
to their propensity to resonate in response to structure borne
vibration caused by engine operation or irregularities of the
road surface over which the vehicle is passing. Wiring harnesses
typically extend substantially throughout the vehicle's passenger
compartment where they distribute power and control signals from
the engine compartment to the dashboard instruments, interior
lights, radio, speakers, electric windows, electric door locks,
the window defogging element and on to the trunk to power the
tail lights and often an electric fuel pump which may be
positioned in the fuel tank. Although the harness is
intermittently attached to the vehicle structure, the lengths of
the harness between attachment points will often resonate and
rattle against the structure in response to relatively low-
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frequency vibrations within the range of human hearing and
provide a source of noise, which is both annoying and a cause of
concern to the vehicle occupants. Aside from the noise
annoyance, vibration of wiring harnesses will cause fatigue
failures of the wiring, solder joints or mechanical connectors,
leading to electrical malfunctions such as short circuits which
could result in a vehicle fire. The failure due to vibration and
fatigue of other elongate substrates, such as fuel lines or brake
lines, also has catastrophic potential. There is clearly a need
for a device which will help damp vibration of elongated
substrates and thereby reduce sympathetic vibration of the
substrates and its resultant rattle noise and associated fatigue

failures.

Summary and Objects of the Invention
The invention concerns a damped sleeve adapted to receive

and protect elongated substrates. The sleeve comprises a
flexible, resilient, elongated tubular support layer surrounding
and defining an interior space adapted to receive the substrates.
The support layer has a pair of edges positioned adjacent to one
another and extending lengthwise along it, the edges defining a
longitudinal slit in the support layer providing access to the
interior space. A damping layer is attached to the support layer
along the edges and substantially covers the outer surface of the
support layer. The damping layer comprises an energy absorbing
material, preferably a fibrous, non-woven felt.

The felt damping layer extends radially inwardly into the
slit to substantially overlap one of the edges. The other of the
edges comprises a plurality of hooks extending therefrom. The
hooks are removably engageable with the felt to fasten the edges
together in the manner of a hook-and-loop fastener, thereby
closing the slit, the slit being manually openable by disengaging
the hooks from the felt.

It is an object of the invention to provide a sleeve for
protecting elongated substrates.
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It is another object of the invention to provide a sleeve

which damps vibration.

It is again another object of the invention to provide a
sleeve which is easily recycled.

These and other objects and advantages of the invention
will become apparent upon consideration of the following drawings

and detailed description of preferred embodiments.

Brief Description of the Drawings

Figure 1 is a partial cut-away perspective view of an

embodiment of a sleeve according to the invention;

Figure 2 is a cross-sectional view taken along lines 2-2 of
Figure 1;

Figure 3 is a longitudinal sectional view of the sleeve

taken along lines 3-3 of Figure 2; and

Figures 4-6 are cross sectional views of different

“embodiments of the sleeve according to the invention.

Detailed Description of the
Preferred Embodiments :

Figure 1 shows a damped sleeve 10 according to the
invention. Sleeve 10 comprises an elongated tubular support
layer 12 formed from a resilient, flexible polymeric material
such as polyester, polypropylene or ABS. Support layer 12 has
corrugations 14 extending circumferentially around the layer.
The corrugations provide radial rigidity preventing the layer
from collapsing but allow for great bending flexibility allowing
the support layer 12 to bend as required to follow the path of a
substrate through the chassis and body of an automobile, for
example.

As best shown in Figure 2, support layer 12 surrounds and
defines an interior space 16 adapted to receive elongated
substrates 18 to be protected, for example, a wiring harness.
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The support layer 12 has a pair of edges 20 and 22 which extend
lengthwise along the sleeve and face one another to define a
longitudinal slit 24 in the support layer. Slit 24 provides
access to the interior space 16 allowing the substrates 18 to be
manually positioned therein, removed, repaired, spliced and
otherwise serviced.

A damping layer 26 substantially covers an outwardly facing
surface 28 of the support layer 12. Damping layer 26 is formed
of an energy absorbing material, such as a non-woven polymeric
felt made from polyester, polypropylene or ABS fibers. Damping
layer 26 is attached to support layer 12 along edges 20 and 22,
preferably by fusing the damping layer to the support layer.
Ultrasonic welding is a preferred method of fusing the layers,
and lines of ultrasonic welds 30 are shown extending lengthwise
along the sleeve 10 adjacent to each edge 20 and 22 fixing the
layers 12 and 26 to one another. To provide effective uitrasonic
welds 30, it is preferred to make both the damping and support
layers from the same material, thus ensuring their compatibility
with one another for attachment by fusing. Using the same
material for both layers also makes the sleeve easier to recycle
at the end of its useful life. Fusing the layers together
further facilitates ease of recycling since the use of other
fastening means, such as adhesives or mechanical fasteners, is
avoided. These other fastening means, if used, would introduce
other materials into the sleeve which would complicate recycling
of the sleeve.

Damping layer 26 may be closely positioned
circumferentially around the support layer 12, as shown in
Figures 4 through 6, or as illustrated in Figures 1-3, the
damping layer 26 may have a larger circumference 32 than the
circumference 34 of the support layer 12. Larger circumference
32 will allow the damping layer 26 to extend radially outwardly
from the support layer 12 and form an air space 36 between the
layers. Air space 36 provides increased damping capability, as
well as increased thermal insulation. '
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It is often desirable to provide a manual fastening system
allowing the slit 24 to be repeatedly, reliably and easily closed
and opened. The slit 24 should be closable to prevent dirt and
other contaminants from fouling the interior space 16. The slit
should also be openable to provide access for installing and
servicing the elongated substrates 18 in the interior space. As
shown in Figure 4, hook-and-loop fasteners 38 are attached to the
support layer 12 along edges 20 and 22 to effect opening and
closing of slit 24. The hook-and-loop fasteners are a preferred
fastening system which has all of the desired characteristics in
that the hooks and loops close reliably, are easy to open and may
be engaged and disengaged many times providing the desired
repeatability. 'Hook-and-loop fasteners 38 also provide the
advantage that they can be made of the same material (for
example, polyester) as used to form the support layer 12 and the
damping layer 26. Thus, the hooks and loops will not compromise
the ability to easily recycle the sleeve 10. Furthermore, using
the same material means that the hooks and loops may also be
attached by fusing them to the support layer 12, thus, avoiding
the need for other attachment means which might induce different
materials thereby complicating recycling.

As shown in Figure 5, it may be desirable to extend the
damping layer 26 into the slit 24 and cover one or both of the
edges 20 and 22 with a flap 40 of the damping layer 26. Covering
the edges prevents them from rubbing against each other when the
sleeve is twisted and eliminates a potential source of noise from
the sleeve itself.

As shown in Figure 6, it may also be possible to combine
damping flap 40 with the hook-and-loop fasteners 38 to provide a
closure which also dampens noise. Flap 40 is positioned on one
edge 22 and hooks 42 from the hook-and-loop faétener system are
positioned on facing edge 20. When the flap 40 is formed of non-
woven felt, it can replace the loops of the hook-and-loop system
and directly engage the hooks 42, allowing the slit 24 to be
opened and closed. The nature of the felt inherently provides
loops for engaging the hooks 42 and securing the slit closed.
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The flexible protective sleeve according to the invention

is effective for reducing rattle noise of elongated substrates
such as wiring harnesses due to the noise and vibration damping
characteristics of the non-woven felt damping layer. When such a
layer contacts a neighboring structure, it tends to deaden any
sound that would normally be produced by the vibration of the
substrate against the structure. Energy of the vibration will
also be absorbed by the felt, thus, damping the vibration and
increasing the fatigue life of the items surrounded by the
sleeve. Use of the sleeve will result in decreased noise from
sympathetic vibrations, as well as decreased failures due to
fatigue.
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CLAIMS
What is claimed is:
1. A damped sleeve adapted to receive and protect

elongated substrates, said sleeve comprising:

a flexible, resilient, elongate tubular support layer
surrounding and defining an interior space adapted to receive the
substrates, said support layer having a pair of edges positioned
adjacent to one another and extending lengthwise along said
support layer, said edges defining a longitudinal slit in said
support layer providing access to said interior space; and

‘ a damping layer attached to said support layer along
said edges and substantially covering an outer surface of said
support layer, said damping layer comprising an energy absorbing
material.

2. A damped sleeve according to Claim 1, wherein said
damping layer has a larger circumference than said support layer,
said damping layer extending radially outwardly from said support
layer between said edges and thereby forming an air space between
said damping and said support layers.

3. A damped sleeve according to Claim 1, wherein said
damping layer extends radially inwardly from one of said edges
into said slit to substantially cover said one edge.

4. A damped sleeve according to Claim 3, wherein said
damping layer extends radially inwardly into said slit from the
other of said edges to substantially cover the other of said

edges.

5. A damped sleeve according to Claim 1, wherein said

support layer is formed from a polymeric material.

6. A damped sleeve according to Claim 5, wherein said
polymeric material is selected from the group consisting of
polyester, polypropylene and ABS.
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7. A damped sleeve according to Claim 1, wherein said
damping layer comprises a fibrous, non-woven felt.

8. A damped sleeve according to Claim 7, wherein said
damping layer is formed from a polymeric material.

9. A damped sleeve according to Claim 8, wherein said
polymeric material is selected from the group consisting of
polyester, polypropylene and ABS.

10. A damped sleeve according to Claim 9, wherein said
' support layer comprises the same material as said damping layer.

11. A damped sleeve according to Claim 10, wherein said
damping layer is fused to said support layer lengthwise along
said edges.

12. A damped sleeve according to Claim 11, wherein said
damping layer is fused to said support layer by ultrasonic

welding of said damping layer to said support layer.

13. A damped sleeve according to Claim 1, wherein said
support layer comprises a plurality of corrugations.

14. A damped sleeve according to Claim 1, wherein said
damping layer comprises a fibrous, non-woven felt and extends
radially inwardly into said slit to substantially cover one of
said edges.

15. A damped sleeve according to Claim 14, wherein the
other of said edges comprises a plurality of hooks extending
therefrom, said hooks being removably engageable with said felt
to fasten said edges together in the manner of a hook-and-loop
fastener, thereby closing said slit, said slit being manually
openable by disengaging said hooks from said felt.

16. A damped sleeve according to Claim 1, wherein an
elongated substrate is received within said interior space.
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17. A damped sleeve according to Claim 16, wherein said
elongated substrate comprises a wiring harness.

18. A damped sleeve adapted to receive and protect
elongated substrates, said sleeve comprising:

a flexible, reéilient, elongate tubular support layer
surrounding and defining an interior space adapted to receive the
substrates, said support layer having a plurality of
circumferential corrugations providing radial stiffness and
bending flexibility and a pair of edges positioned adjacent to
one another and extending lengthwise along said support layer,
said edges defining a longitudinal slit in said support layer
providing access to said interior space; and .

a damping layer attached to said support layer along
said edges and substantially covering an outer surface of said
support layer, said damping layer comprising a fibrous, non-woven
felt.

19. A damped sleeve according to Claim 18, wherein said
damping layer has a larger circumference than said support layer,
said damping layer extending radially outwardly from said support
layer between said edges and thereby forming an air space between
said damping and said support layers.

20. A damped sleeve according to Claim 18, wherein said
damping layer is formed from a thermoplastic polymeric material
selected from the group consisting of polyester, polypropylene .
and ABS.

21. A damped sleeve according to Claim 20, wherein said

support layer comprises the same material as said damping layer.

22. A damped sleeve according to Claim 21, wherein said
damping layer is fused to said support layer lengthwise along

said edges.

23. A damped sleeve according to Claim 22, wherein said
damping layer is fused to said support layer by ultrasonically
welding said layers together.



WO 03/014592 PCT/US02/24796
10
24. A damped sleeve according to Claim 18, wherein said
damping layer extends radially inwardly into said slit to
substantially cover one of said edges.
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