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Abstract

In a flexible cleaning element (3n) for rotating

brushes for automatic washing of vehicles, suitable for being
attached to a rotating support (2) and made of an expanded
closed-cell synthetic resin, said expanded synthetic resin

includes a copolymer (EVA) that is obtained by adding vinyl

acetate to it.

Attached figure to be published.
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Cleaning Element for Rotating Brush, Made of an Ethylene Vinyl
Acetate (EVA) Copolymer.

washing systems.

When in use, these elements, which are in the form
of wires, strips, or fringed sheets, are subjected to many
stresses which, in addition to the traction caused by centrif-
ugal f'orce and bending, include abrasion and the impacts that

said elements undergo when they come into contact with the

surfaces to be éleaned.

Another aspect that is critical for a cleaning
element is the fact that it has to be attached at one end to
a rotating support device: at the attachment point, the
cleaning element itself necessarily experiences a significant,
unavoidable compression that is located close to, among other
things, the part of said element that isg extensively subjected
to the resultant overall traction force, bending, and shear-
ing.

Said elements should above all be made of absolutely
non-abrasive materials and should be designed in such a way as

not to incorporate the potentially abrasive particles that are

removed during washing and not to absorb the washing water
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which, 1in addition to making said elements heavier, thereby

aggravating the stresses acting on them, can freeze, irrigat-

ing the elements and completely compromising their function.

According to the state of the art, in order to
minimize the above-mentioned risks and drawbacks, said
cleaning elements are made of closed macrocellular expanded

synthetic resins, 1.e., polymers for example, such as polyeth-

vliene, polypropylene, etc.

It has been found that, when such materials are
used, it is necessary to produce the cleaning element with a
relatively large thickness (up to 4-5 millimeters), with
macrocells of considerable diameter owing to the type of
process that i1s used to make the materials themselves (extru-
sion), and this means that the flexibility of the elements is
not always satisfactory and that the action of said elements
on the wvehicle .body when they come into contact with it 1is

relatively rough.

Being aware of the characteristics of surface

softness and resistance to abrasion of ethylene vinyl acetate
(EVA) , which characteristics are currently being exploited by
using such materials to coat relatively stiff inner parts such
as brush bristles and high-tech toothbrushes, the inventor has
conceived of the idea of utilizing vinyl acetate by adding

ethylene to one of the synthetic resins that is currently used

to make cleaning elements for rotating brushes in order to

obtain a copolymer which, by itself or mixed with other

substances that then enhance its physical-mechanical charac-
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teristics and that will be described below, proves to be
suitable for making the above-described cleaning elements,
of fering considerably higher levels of performance than can be

obtained under the current state of the art.

During the process of the preparation of the
ethylene vinyl acetate copolymer and during its reticulation
in a pressurlization phase (which is accomplished by admixing
substances such as special peroxides) in order to produce a
cleaning element, the ethylene vinyl acetate copolymer that is
formed by the above-described addition operation exhibits in
cross-section an agglomerate of closed microcells that have a
diameter which is considerably smaller than those of the
materials currently used, with a considerably larger overall
cross-section of material that is resistant to traction and
bending stress. .

This means that i1t 1s possible to reduce the cross-
section of the cleaning element, with greater flexibility and
less stress arising from the bending stresses that act on its
outermost edges.

All of this, combined with the qualities of softness
that are ensured by the presence of the vinyl acetate, makes
the ethylene vinyl acetate copolymer the ideal material for
producing flexible cleaning elements for rotating brushes.

Above all, a copolymer as described above, i.e., an
EVA copolymer, exhibits excellent characteristics of resis-
tance to aggressive chemical agents and to atmospheric agents,

especlally exposure to radiation (including solar radiation) .
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According to the present invention, there 1is

provided a flexible <c¢leaning element, suitable for

attachment to a rotating support for rotating brushes, used

for automatic washing of vehicles, comprising an expanded

closed-cell synthetic resin, wherein said expanded closed-
cell synthetic resin 1includes an ethylene vinyl acetate
copolymer containing approximately 80% by weight of said
ethylene vinyl acetate copolymer, which in turn contains 9-
28% of its weight 1n vinyl acetate and further comprises:

approximately 10% by welght of amorphous

precipitated silica;

approximately 2% by weight of Dbis(tert-butyl

peroxyliso-propyl) benzene;
approximately 2.5% by weight of azodicarbonamide;
approximately 0.5% by weight of stearin; and
approximately 5% by weight of pigments.
According to the present invention, there 1s also
provided a flexible <cleaning element, suitable for
attachment to a rotating support for rotating brushes, used

for automatic washing of vehicles, comprising an expanded

closed-cell synthetic resin, wherein said expanded closed-
cell synthetic resin includes an ethylene vinyl acetate
copolymer containing approximately 60% by weight of said
ethylene vinyl acetate copolymer, which In turn contains 9-
28% of its weight in vinyl acetate and further comprises:

approximately 20% by weight of natural or
synthetic rubber;

approximately 10% by welght of amorphous
precipitated silica;

approximately 2% Dby weight of Dbis(tert-butyl

peroxylso-propyl) benzene;
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P

approximately 2.5% by weight of azodicarbonamide;

approximately 0.5% by welght of stearin; and

approximately 5% by weight of pigments.

According to the present invention, there is also
provided a flexible <cleaning element, suitable for
attachment to a rotating support for rotating brushes, used

for automatic washing of vehicles, comprising an expanded

closed-cell synthetic resin, wherein said expanded closed-

cell synthetic resin includes an ethylene wvinyl acetate
copolymer containing approximately 47% by weight of said
ethylene vinyl acetate copolymer, which in turn contains 9-

28% by weight of vinyl acetate and further comprises:

ai

approximately 5% by welght of low-density
polyethylene;

approximately 40% by welght of amorphous
precipitated silica;

approximately 1.1% by weight of stearic acid;

approximately 2% by weight of zinc oxide;

approximately 3% by welght of azodicarbonamide;

and

approximately 2% by weight of Dbis(tert-butyl

peroxyiso-propyl) benzene.

invention will now be described in greater detail. In order
to ensure better visualization of a flexible element and an
example of the attachment of it to a rotating brush, reference

ig also made to the attached figure, which shows the cross-

section of one of the many possible embodiments of the latter

that are already known.

4a
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Flexible elements 3n of a known type in the shape of
a fringed sheet are attached at one end to a support 2 with
the system showﬁ in the figure, i.e., leaving at said end one
or more holes 1 through which runs material 4 (for instance,
polyurethane) which is injected into support 2 itself, which
thus connects each element 3n to the latter.

This kind of anchoring can be accomplished by

folding along the mid-line a fringed sheet at two ends in such
10

a way that a single sheet forms a handle and creates two
flexible elements that are attached to said support by the
handle, which is equipped with holes whose function is exactly
the same as those described in the previous case (this

solution is not shown) .

—_—_-—__"”"_'_
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According to some preferred embodiments, said
elements are made of said EVA copolymer, with which are mixed

other chemical additives and, 1n some cases, natural or

synthetic rubber.

The latter substance then enhances the physical-
mechanical characteristics of the cleaning element, while
other substances, which will be listed below, are employed in
order to ensure the reticulation of the EVA copolymer or act
as "loads" to enhance particular mechanical-resistance

characteristics.

Finally, other substances such as stearin or stearic

acid are added in order to make the mixture better suited to
the washing cycle that 1is required to produce flexible

cleaning elements as described above.

In a preferred embodiment of the cleaning element

according to the invention, the synthetic resin of which it is

made contains:
approx. 80% by weight of said copolymer (EVA), which
in turn contains 9~28%.of its weight in vinyl acetate;
approx. 10% by weight of amorphous precipitated
silica;

approx. 2% by weight of bis(tert-butyl peroxyios-

propyl)benzene;

approx. 2.5% by weight of azodicarbonamide;

approx. 0.5% by weight of stearin;

approx. 5% by weight of pigments.
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According to another preferred embodiment, the

synthetic resin contains:

APProx.

in turn contains

APProx.
rubber;

approx.
silica;

aAPProx.

propyl)benzene;

appProx.

appProx.

APProx.

60% by weight of said copolymexr (EVA), which

9-28% of vinyl acetate;

20% by weight of natural or synthetic
10% by weight of amorphous precipitated
2% by weight of bis(tert-butyl peroxyios-
2.5% by weight of azodicarbonamide;

0.5% by weight of stearin;

5% by weight of pigments.

In another embodiment, the synthetic resin contains:

appProx.

in turn contains

appProx.

(PE) ;

aAppProx.

silica;

approx.
approx.
approx.

approx.

propyl)benzene.

47% by weight of said copolymer (EVA), which

9-28% of vinyl acetate;

5% by weight of low-density polyethylene

40% by weight of amorphous precipitated

1.1% by weight of stearic acid;
2% by weight of zinc oxide;
3% by weight of azodicarbonamide;

2% by weight of bis(tert-butyl peroxyios-

In order to obtain a flexible cleaning element

according to the invention that offers comprehensively better
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performance, on the basis of tests the inventor suggests that

a proportion by weight of vinyl acetate of approximately 18%
of the total weight of the EVA copolymer be used.
Other substances such as pigments, etc. can be

selected from among those known to one skilled in the art for

this area of application.

The inventor also suggests that the above-mentioned

amorphous precipitated silica be used as "load" fibers.
Clearly, it 1is possible to produce many other
embodiments of a synthetic resin that contains an EVA copoly-
mer according to what is described in the attached claims and
that is suitable for making flexible cleaning elements for
rotating brushes.
If these embodiments are based on the concepts set

forth in the attached claims, said embodiments are still

within the scope of the protection conferred by the attached

patent application.
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CLAIMS

4

1. A flexible cleaning element, suitable for

attachment to a rotating support for rotating brushes, used

for automatic washing of vehicles, comprising an expanded

closed-cell synthetic resin, wherein said expanded closed-
cell synthetic resin 1includes an ethylene vinyl acetate
copolymer containing approximately 80% by weight of said
ethylene vinyl acetate copolymer, which 1in turn contains 9-
28% of its weight in vinyl acetate and further comprises:

approximately 10% by weilght of amorphous
precipitated silica;

approximately 2% by weight of bis(tert-butyl

peroxylso-propyl) benzene;

approximately 2.5% by weight of azodicarbonamide;

approximately 0.5% by weight of stearin; and

approximately 5% by weight of pigments.

2 . A flexible cleaning element, suilitable for

attachment to a rotating support for rotating brushes, used

~

for automatic washing of vehicles, comprising an expanded

closed-cell synthetic resin, whereln said expanded closed-
cell synthetic resin includes an ethylene vinyl acetate

copolymer containing approximately 60% by welght of said

ethylene vinyl acetate copolymer, which in turn contains 9-
28% of its weight in vinyl acetate and further comprises:
approximately 20% by weight of natural or

synthetic rubber;

approximately 10% by weilght of amorphous

precipitated silica;

approximately 2% by weight of Dbis(tert-butyl

peroxyiso-propyl) benzene;
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approximately 2.5% by weight of azodicarbonamide;
approximately 0.5% by weight of stearin; and

approximately 5% by weight of pigments.

3. Cleaning element according to claim 2, in

which said ethylene vinyl acetate copolymer contains 18% by

welght of vinyl acetate.

4, A flexible <cleaning element, suiltable for
attachment to a rotating support for rotating brushes, used

for automatic washing of vehicles, comprising an expanded

closed-cell synthetic resin, whereln sald expanded closed-

cell synthetic resin includes an ethylene vinyl acetate
copolymer containing approximately 47% by weight of said
ethylene vinyl acetate copolymer, which in turn contains 9-
28% by weight of vinyl acetate and further comprises:
approximately 5% by weight of low-density
polyethylene;
approximately 40% by welght of amorphous

precipitated silica;
approximately 1.1% by weight of stearic acid;
approximately 2% by weilight of zinc oxide;
approximately 3% by weight of azodicarbonamilde;
and
approximately 2% by weight of Dbis(tert-butyl

peroxyiso-propyl) benzene.

9. Cleaning element according to claim 4, 1n
which said ethylene vinyl acetate copolymer contains 18% Dby

weight of vinyl acetate.



CA

02202675 1997-04-14







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - abstract drawing

