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TITLE: MUDFLAPS

BACKGROUND OF THE INVENTION

The present invention relates to mudfiaps. More particularly the present invention
relates to vehicle mudflaps of a type suitable for use on heavy vehicles.

It is well known that in wet conditions water from a roadway may be picked up by
the wheels of a vehicle. In the case of heavy vehicles, including lorries, semi-trailers
and buses, mudflaps are generally provided to prevent mud, water and other
debris picked up by the wheels of the vehicle from being thrown directly into the
path of following vehicles.

It has been found however that especially with heavy vehicles travelling at elevated
speed, as in a highway or freeway situation, water picked up by the wheels and
thrown against mudflaps tends to form spray. Such spray is typically forced
laterally from the vehicle via the wheel arches and tends to form a spray barrier
extending on either side of the heavy vehicle. This spray barrier travels with the
heavy vehicle.

The spray barrier can drastically reduce visibility and hence form a hazard for other
vehicles using the roadway. For example, on a two-way carriageway, the spray
barrier may momentarily blind the driver of an on-coming vehicle as it passes a
heavy vehicle travelling in the opposite direction. When two vehicles are travelling
in the same direction the spray barrier extending either side of a heavy vehicle may
obscure vision from the following vehicle. This may create a dangerous situation
for a following vehicle wishing to overtake a slower heavy vehicle but unable to
properly see that the roadway ahead is clear.

It has been proposed in, for example, U.S. Patent No. 3,899,192 to Reddaway,
subsequently assigned to Monsanto Company, to address the problem of spray
and splash from vehicles by providing a substantially rigid three-dimensional
laminated spray-reducing device having resilient blade elements projecting
outwardly generally in the direction of the wheel in random, angular crossing
relationship to each other to present a tangled mass of such elements. The
secured inner ends of the resilient blade-like elements are disposed generally in
laterally spaced rows, the elements secured to and projecting from the surface of
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the backing section in daisy configuration. The support member to which the
backing section is attached is constructed of a substantially rigid material such as
fibreglass, so as to be of a nonsailing type.

As noted in a number of subsequent U.S. patents assigned to the same company,
such as US. Patents Nos. 4,361,606, 4,391,870 and 4,598,000, the device
described in U.S. Patent No. 3,899,192 suffers, due to its construction, from a
number of disadvantages. These include a tendency to crack at low temperatures
due to poor low temperature mechanical properties such as ductility and impact
resistance. In addition, the ribbed nature of the base portion of the device
generally leads to localised cracks.

U.S. Patent No. 4,361,606 suggests a rain flap device comprising an irradiated
three-dimensional laminate of a three-dimensional low density polyethylene layer
fusion bonded to a high density polyethylene substrate, the laminate remaining
ductile at temperatures down to at least minus 29°C, as a means of overcoming
the cracking problem. Unfortunately, irradiation of the laminate can add
considerably to the production cost, and hence the cost to the customer, of the
device.

U.S. Patent No. 4,598,000 discloses a spray reduction device having a substrate
layer of high density polyethylene fusion bonded to a three-dimensional molded
layer of linear low density polyethylene. The substrate layer is selected such that
flexure of the device is inhibited as much as possible.

The provision of a crack propagation layer of a non-woven polyamide fabric
adhered on one side to a high density backing layer of polyethylene and on the
other side to a low density polyethylene or polypropylene layer to yield a laminated
product to absorb and dissipate the energy of a crack, has aiso been proposed in
U.S. Patent No. 4,391,870.

No commercial embodiment of the devices disclosed however appears to date to
have adequately addressed the problem of cracking in an efficient and economical
manner. In addition, the commercial embodiments of the devices disclosed, being
of the same general class and structure, have been generally found to become
clog with mud, thus detracting from their intended spray-cracking problem
intended to be overcome.
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SUMMARY OF THE INVENTION

The present invention accordingly provides, in one embodiment, a vehicle mudflap
for mounting behind a vehicle wheel characterised by a substantially flexible skirt
carrying a facing layer of tufted synthetic grass, the facing layer covering at least a
portion of the skirt.

The facing layer is preferably in the form of tufted grass mounted on a backing
material. The tufts are preferably relatively long and may project at least 10
millimetres and preferably at least 15 millimetres from the backing material. Most
preferably the tufts do not extend more than 30 milimetres beyond the backing
material. The tufts are preferably resiliently flexible. The tufts may be arranged in
the form of a spaced array and are preferably relatively widely spaced from one
another. A separation of at least 5 milimetres and preferably between 5 and 15
millimetres between neighbouring tufts is particularly preferred.

The tufts are preferably mounted on a flexible backing material. The backing
material may comprise a layer of woven textile material. Woven polyolefin strands,
particular a woven polypropylene mat, has been found particularly suitable for use
as a backing material for carrying grass tufts in accordance with the present
invention.

The grass tufts may be conveniently formed from a polyolefin, most preferably
polypropylene. In a particularly preferred arrangement the grass tufts each

‘ comprise a bundle of flaments. The filaments may be ribbon-like or of other profile.

A bundle of flaments may be mounted on the flexible backing material in a
U-shaped profile. In this arrangement the arms of the U each project through
apertures in the backing material with the web of the U extending on the reverse
side of the backing material between the respective apertures. In this arrangement
the neighbouring arms of adjacent tufts may each project through the same
aperture in the backing material, whereby to form a denser tuft comprising two
arms of adjacent bundles.
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To secure the grass tufts to the backing material an adhesive may be applied to the
reverse side of the backing material whereby to adhere the backing material and
the webs of the U-shaped tufts projecting therethrough. In this way, the likelihood
of inadvertent removal of tufts from the backing material may be reduced. It has
been found that a rubber latex is particularly suitable for such a backing adhesive.
A typical suitable rubber latex backing adhesive is neoprene. Another suitable
backing adhesive is a styrene-butadiene rubber (SBR) based adhesive. it has also
been found that a synthetic grass layer such as Astroturf (trade mark) already
known and produced for use in sporting applications is suitable for use as the
tufted synthetic grass facing layer in accordance with the present invention
although longer than usual grass tuits are more preferred.

The skirt of a vehicle mudflap according to the present invention may comprise a
vehicle mudflap of known form. Preferably the skirt is formed from a resiliently
deformable material and may be adapted to depend from a mounting positioned
along the upper marginal edge of the skirt. The skirt may be mounted behind the
wheel of a vehicle in any suitable manner. For example, the skirted may be
mounted in a similar manner to which a conventional mudflap is mounted. In a
preferred embodiment, the skirt includes a thickened outer marginal edge which
may be pre-driled with a plurality of apertures and subsequently attached to
complementary mbunting means on the vehicle.

Compression moulded rubber mudflaps of a conventional type have been found
particularly suitable for use as a skirt in accordance with the present invention.
Skirts comprising natural rubber materials, and mixtures of natural and SBR rubber

materials, are particularly suitable for use in accordance with the present invention,

as they are adapted for compression moulding which may be effected with a
variety of colours and which may include a logo moulded into the skirt and hence
forming a permanent part of the mudfiap. Such rubber skirts typically have a
thickened outer marginal edge to resist tearing and may be of a suitable weight to
depend downwardly from a mounting along the upper marginal edge without
undue flapping or movement during use.
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The synthetic grass facing layer may be mounted on the skirt by use of an
adhesive layer to adhere the flexible backing material to the face of the skirt. The
face of the skirt is understood to mean the surface which, in use, faces toward the
vehicle wheel. The face of the skirt is preferably substantially planar. With a fiexible
backing material having a rubber latex backing to hold the tufts in position and a
rubber skirt, it has been found that an SBR based rubber adhesive is particularly
useful for mounting the backing material onto the skirt in accordance with the
present invention.

in a particularly preferred arrangement in accordance with the present invention a
mudflap of conventional form is prepared by compression moulding of natural, or
mixtures of natural and SBR rubber materials. The substantially planar face of the
skirt is coated with a neoprene or SBR based adhesive, preferably SBR rubber.
The woven polypropylene backing material carrying the grass tufts is pressed
against the face of the skirt with the free ends of the tufts projecting outwardly. In
this arrangement, the web of the U-shaped tufts is effectively sandwiched between
the woven backing material and the skirt and may form part of the adhesive layer.
The skirt may be allowed to air dry, preferably for approximately 24 hours whereby
to bind the backing material to the skirt to form a vehicle mudflap in accordance
with the present invention.

In an alternative embodiment, the skirt may be placed on a heated platten which
raises the temperature of the skirt and hence the rubber adhesive whereby to effect
cross-linking of the adhesive whereby to bind the backing material to the skirt to
form a vehicle mudflap in accordance with the present invention.

Most preferably the grass layer substantially covers the face of the skirt. With this
arrangement the flexible woven backing material has been found to prolong the life
of a conventional mudflap by resisting tearing of the mudflap, particularly in the
region of the mounting.

It is also envisaged within the scope of the present invention that only a portion of
the face of the skirt may be covered with a synthetic grass facing layer. The
synthetic grass facing layer may accordingly be applied in the form of one or more
strips, although it has been found preferable if substantially the entire face of the
skirt is covered with a synthetic grass facing layer.
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A mudflap according to the present invention may be mounted behind a wheel in
conventional fashion on a heavy vehicle with the synthetic grass facing layer facing
toward the vehicle wheel. It has been found that the arrangement of the present
invention substantially reduces side spray and is suitable for use in a variety of
weather conditions extending from below freezing to above 50°C without undue
cracking or other forms of degradation. By the use of longer grass tufts than that
traditionally used in sporting applications, it has been found that mud and other
roadway debris does not tend to stick to the filaments of the synthetic grass facing
layer but falls to the roadway. Water picked up from the roadway by the vehicle
wheels and thrown against the synthetic grass facing layer becomes entrapped in
the filaments and flows downwardly and back onto the roadway from the lower
marginal edge of the mudflap thereby significantly reducing the incidence of
potentially dangerous side-spray.

In another embodiment, the present invention provides a method of forming a
vehicle mudflap, comprising coating a substantially flexible skirt with an adhesive,
pressing a backing material carrying a layer of synthetic grass against a face of the
skirt, the free ends of the synthetic grass layer projecting outwardly, and air-drying
of the adhesive to bind the backing material to the skirt, to form a vehicle mudfiap.

In another embodiment, the present invention provides a vehicle mudfiap
comprising a substantially flexible skirt carrying a facing layer of tufted synthetic
grass attached to a flexible woven backing material adhered to said skirt, the free
ends of the tufted synthetic grass layer projecting outwardly, the tufts extending
from 10 - 30 mm from the backing material, said synthetic grass layer covering
substantially an entire face of said skirt.

in another embodiment, the present invention provides a vehicle mudflap
comprising a substantially flexible skirt carrying a facing layer of resiliently flexible
spaced tufts of relatively long synthetic grass embedded in a flexible woven
polypropylene backing material adhered directly to a face of said skirt, the tufts
extending at least 10 mm from the backing material, said synthetic grass layer
covering substantially an entire face of said skirt.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

To further assist in the understanding of the present-invention, particularly preferred
embodiments of the invention will now be described in relaton to the

accompanying drawings.

In the drawings in which like features are indicated by common numerals,

Figure 1 is a partial perspective view showing a vehicle mudflap according to the
present invention mounted behind a rear wheel of a lorry;

Figure 2 is a side view of the embodiment of Figure 1;

Figure 3 is a cross-sectional view through a portion of a vehicle mudflap according
to a preferred embodiment of the present invention;

Figure 4 is a front view of a portion of a synthetic grass facing layer according to a
preferred embodiment of the present invention;

Figure 5 is a back view of the portion of Figure 4.

in the embodiments shown in the drawings a vehicle mudflap 1 is mounted
immediately behind wheel 2 of a lorry 3.

The mounting 4 méy be of any suitable type for the vehicle concerned.

Vehicle mudflap 1 comprises a substantially flexible skirt 5 in the embodiment
shown in Figure 1. The skirt 5 is a compression moulded rubber skirt in which a
logo 6 is moulded into the back of the skirt.

Skirt 5 carries a synthetic grass facing layer 7. The facing layer 7 is in the form of a
spaced array of tufted grass 8.

As best seen in Figure 3, the grass tufts each comprise a bundle of filaments
mounted on flexible backing material 9. In the embodiment illustrated in Figure 5,
flexible backing material 9 comprises a layer of woven textile material preferably a

woven polypropylene mat.

As is clearly seen from Figures 3 and 5, grass tufts 8, which preferably comprise
bundles of polypropylene filaments are mounted in a U-shaped profile on fiexible
backing material 9.
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As clearly seen in Figure 3, the arms of a U-shaped tuft may each project through
apertures in backing material 9 with the web of the U extending on the reverse side
of backing material 9 between the respective apertures. In this arrangement the
neighbouring arms of adjacent tufts each project through the same aperture in

backing material 9.

Although not clearly seen in the drawings, grass tufts 8 are adhered to the reverse
side of backing material 9 by the application of an adhesive to the reverse side of
backing material 9 i.e. to the side shown in Figure 3.

Synthetic grass facing layer 7 is mounted on the skirt 5 as best seen in Figure 3 by
the application of an adhesive 10. In this arrangement the web of U-shaped tufts 8
is sandwiched between flexible backing material 9 and the face of the skirt 5 and
held in place by adhesive 10. The skirt 5/adhesive 10/facing layer 7 combination is
subsequently air-dried to bind the backing material 9 to the skirt 5, to form a
finished vehicle mudflap 1.

As clearly seen in Figures 1 and 2, mudflap 1 may be mounted behind a vehicle
wheel 2 in conventional fashion with synthetic grass facing layer 7 facing toward the
vehicle wheel 2 so that water picked up from the roadway by vehicle wheel 2 will
impact on facing layer 7 to become entrapped in tufts 8 and flow downwardly and
onto the roadway from the lower marginal edge of mudflap 1 thereby significantly
reducing the incidence of potentially dangerous side spray.

In order to produce a vehicle mudflap in accordance with the present invention,

a substantially flexible skirt is coated with an adhesive 10, a backing material 9
carrying a layer 7 of tufted synthetic grass is pressed against a face of the skirt 5,
the free ends of the tufted synthetic grass layer 7 projecting outwardly, and the skirt

~ 5 air-dried to bind the backing material 9 to the skirt, to form a vehicle mudflap 1.
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The provision in a preferred embodiment of a flexible skirt in the form of a
conventional rubber mudflap, having resiliently flexible, spaced, relatively long
synthetic grass tufts in the form of bundles of filaments, the tufts embedded in a
backing layer adhered directly to a face of the skirt, i 3ults in a spray-reducing
device having improved water retention capabilities, a reduced tendency to
become clogged with debris picked up from road surfaces, and a reduced
tendency to crack in conditions of low temperature.

While it has been convenient to describe the invention herein in relation to
particular preferred embodiments, it is to be appreciated that other constructions
and arrangements are also considered as falling within the scope of the invention.
Various modifications, alterations, variations and/or additions to the constructions
and arrangements described herein are also considered as falling within the ambit
and scope of the present invention. , .
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CLAIMS

10.

11.

A vehicle mudfiap for mounting behind a vehicle wheel, characterised by a
substantially flexible skirt carrying a facing layer of tufted synthetic grass,
said facing layer covering at least a portion of said skirt.

A vehicle mudfiap according to claim 1, characterised in that said facing
layer is mounted on a backing material attached to said skirt.

A vehicle mudflap according to claim 2, characterised in that said synthetic
grass tufts each comprise a bundle of relatively long ribbon-like filaments.

A vehicle mudflap according to claim 3, characterised in that said tufts are
arranged in the form of a spaced array.

A vehicle mudflap according to claim 4, characterised in that said tufts
project at least 10 mm from said backing material.

A vehicle mudflap according to claim 5, characterised in that said tufts
project at least 15 mm from said backing material.

A vehicle mudflap according to claim 5, characterised in that said backing
material is formed from a flexible woven polypropylene material.

A vehicle mudflap according to claim 7, characterised in that said tufts are
project through apertures in said backing material in a U-shaped profile.

A vehicle mudflap according to claim 8, characterised in that said backing
material is adhered to said skirt by a backing adhesive.

A vehicle mudflap according to claim 9, characterised in that the backing
adhesive is selected from neoprene-based adhesives, rubber latex
adhesives and SBR rubber based adhesives.

A vehicle mudfiap according to claim 9, characterised in that said bundles of
filaments are formed from polypropylene.
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12.
13.
5
14.
10
, 15.
15

A vehicle mudflap according to claim 11, characterised in that said facing
layer covers substantially an entire face of said skirt.

A method of forming a vehicle mudflap, characterised by coating a
substantially flexible skirt with an adhesive, pressing a backing material
carrying a layer of tufted synthetic grass against a face of the skirt, the free
ends of the synthetic grass layer projecting outwardly, and air-drying to bind
the backing material to the skirt, to form a vehicle mudflap.

A vehicle mudflap for mounting behind a vehicle wheel, characterised by a
substantially flexible skirt carrying a facing layer of tufted synthetic grass
attached to a flexible woven backing material adhered to said skirt, the free
ends of the tufted synthetic grass layer projecting outwardly, the tufts
extending from 10 - 30 mm from the backing material, said synthetic grass
layer covering substantially an entire face of said skirt.

A vehicle mudfiap for mounting behind a vehicle wheel, characterised by a
substantially flexible skirt carrying a facing layer of resiliently flexible spaced
tufts of relatively long synthetic grass embedded in a flexible woven
polypropylene backing material adhered directly to a face of said skirt, the
tufts extending at least 10 mm from the backing material, said synthetic
grass layer covering substantially an entire face of said skirt.
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