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Description

The present invention relates to the development,
manufacture and use of economical structural elements
which have particularly effective sound-deadening
properties and are made of a material that is particularly
suited to be recycled and reused when the machine in
which they are used is ultimately dismantled or
scrapped at the end of its life.

Covered by the present invention are in particular
structural elements that are especially fit for use in a
number of home appliances, mainly clothes washing
machines and dishwashers.

In the following description, and by way of non-lim-
iting example, reference is made to a clothes washing
machine. However, it will be appreciated that the herein
described features and embodiments may as well be
applied to combined clothes washing and drying ma-
chines, or even dishwashing machines, without any ma-
jor modification beyond the obvious changes that any-
one skilled in the art would easily be able to identify and
perform to adapt the elements to the particular applica-
tion.

Clothes washing machines and dishwashers are
known to usually comprise, inside an outer housing or
cabinet, a number of operational means that undesira-
bly generate noise during the operation of the machine.
In clothes washing machines, in particular, a so-called
washing assembly is provided which is associated with
at least a motor-driven drain pump, is suspended or
hanged elastically inside said outer cabinet, and com-
prises a wash load holding drum that is adapted to be
rotatably driven by an electric motor.

Furthermore, in order to limit the unbalance situa-
tions of said washing assembly when the drum is rotat-
ing, the same washing assembly is provided with appro-
priate ballast means which usually consist of a cast-iron
and/or concrete mass.

According to traditional methods, the outer cabinet
further houses a number of further operational means
such as a motor-driven drain pump, electromagnetic so-
lenoid valves, etc., which also generate noise in an un-
desirable way during operation.

In particular, the drum driving motor is known to
generally generate noise having relatively low frequen-
cy components (in the region of approx. 200 to 300 Hz),
which not only have a particularly annoying effect in liv-
ing spaces inside the house, but are also quite difficult
to get rid of by means of traditional sound-deadening or
absorbing systems.

In all cases, it is known that a strongly felt need is
currently arising for an effective reduction of the noise
generally generated by such machines, in particular the
noise generated by the drum driving motor or the motor-
driven drain pump, said noise being particularly felt as
a serious annoyance in all cases in which, according to
rapidly expanding habits, the washing machine is oper-
ated at night.
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In order to obviate this drawback, a number of so-
lutions have been devised which make use of various
devices arranged or adapted to reduce noise generation
or noise emission, such as for instance silenced or muf-
fled motors, wash tubs made of plastics, etc.

However, although they proved quite adequate and
effective all such solutions actually require that the
washing machine be radically redesigned, and in most
cases this is clearly not feasible owing to economic or
industrial reasons.

In view of reducing noise efforts have been there-
fore directed at improving washing machines in their wa-
ter-carrying circuits, electric component parts and me-
chanical elements in general. But the results have hith-
erto been quite unsatisfactory. On the other hand, the
use of special sound-deadening, sound-absorbing or
sound-insulating panels in the washing machine makes
the structure of the machine undesirably more compli-
cated and the machine itself more difficult to manufac-
ture, since washing machines usually have no enough
inner space left to adequately accomodate such supple-
mentary parts.

Anyway, tests have widely shown that all such so-
lutions are capable of reducing noise components at a
relatively high frequency, but are substantially ineffec-
tive as far as noise components at a relatively low fre-
quency are concerned, ie. the noise components which
are actually more annoying in the home.

Washing machines and dishwashers are further
known to be manufactured in a traditional way by dress-
ing inner operational component parts with an outer
metal cabinet or housing. This technique is universally
used to manufacture simple and cost-effective cabinets
for such washing machines, said cabinets normally con-
sisting of a sheet-metal band that wraps the machines
on their sides and frontally, and a rear panel that is
formed separately and can be installed or removed in
an equally separate manner to allow access to be
gained to the main operational component parts from
the rear side of the machine.

However, such a type of construction, albeit relia-
ble, effective and economical, does not enable the noise
generated inside the machine to be reduced to any sig-
nificant extent, so that the same noise is able to almost
freely propagate outside since in most cases said metal
walls act as a real sound box with regard to said types
of noise.

Furthermore, a sheet-metal cabinet of the tradition-
al type is such as to give rise to considerable thermal
leakage processes and, therefore, considerable losses
of the heat contained within the cabinet and generated
substantially by the washing tub being heated up by the
hot water contained therein. Such a thermal loss deter-
mines practically a need for an increase in the energy
consumption required to heat up the wash liquor con-
tained in the washing tub and, after all, causes the over-
all energy efficiency of the machine to deteriorate sen-
sibly.
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It should also be noticed that a rear panel of the tra-
ditional type, ie. made of painted sheet-metal material,
is particularly affected by its exposure to the moisture
generated in the washing machine, which eventually
causes the rear panel to undergo rusting and corrosion.

A further factor causing the rear panel to be partic-
ularly liable to corrosion is due to the fact that it normally
is almost in close contact with the wall and, as a conse-
quence, the moisture building up thereupon will not be
easily or quickly removed since there is practically no
air circulation around it to promote its drying up, whereas
the other walls are almost in all cases open to ambient
air and can therefore be dried either naturally or manu-
ally in a much easier, more convenient way.

The clothes washing machine furthest comprises a
ballast means of the type as disclosed in GB-A-1 240
034, ie. comprising a vessel installed on the washing tub
and filled with water.

As far as the dishwashing machine is concerned, it
normally comprises a ballast means, typically consisit-
ing of a concrete slab, preferably arranged in corre-
spondence of the rear wall of the machine so as to pre-
vent the same machine from tilting forward by using its
weight to counterbalance the weight of the front loading
door when it is opened.

There is finally a further aspect which design engi-
neers in general are increasingly required to duly bear
in mind for economical and environmental reasons, as
well as for considerations deriving from special law reg-
ulations that are expected to be introduced in the next
future: that is the need for the most important industrial
products, such as home appliances in general, to be
manufactured using such techniques and materials as
tomake it very easy and practical to both dismantle them
atthe end of their utilization life and recover their various
component parts for recycling and re-use, without hav-
ing to embark on cost-intensive, time-wasting opera-
tions for sorting and grading materials of a different kind
and nature.

From GB 1 536 089 dish-washing machines are

known whose housing is made of sandwich construction
and comprises wall members having surface layers of
a high-grade plastics material and an intermediate layer
containing a material having a density greater than that
of the material of the surface layers, preferably polysty-
rol which is filled with 40 % red mud by weight.
This kind of solution would be really effective to dampen
the emitted sound; however the complete housing as
described is really difficult and expensive to be pro-
duced in the industrial environment, and proof of that is
that no-one of such housing has never been produced
for domestic machines in mass production. Furthermore
such atype of housing would not be optimized, as it cov-
ers all walls of the machine, while it is well known that
in appliances like washing machines most of the noise
is emitted from the rear face, as the functional devices
are placed very close to the back face of the relevant
machine.
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Even further the dismantling of this kind of housings
does generate serious problems for the management of
the discarded materials, as their simply recover cannot
be made due to their different nature, and their separa-
tion in homogeneos components is so costly that such
a solution is absolutely not viable.

From GB 2 168 387 a washing machines is known
where the object underlying the design of the proposed
structure is embodied in reducing the number of com-
ponents, and absolutely no provision is taken at all in
order to try to dampen the emitted sound. In particular
claim 6 teaches that the cover plate which is to be at-
tached to the aperture in the rear panelis made from ma-
terial removed from said panel in making the aperture.

It is therefore one of the main purposes of the
present invention to provide a clothes washing machine
or a dishwashing machine which is sound-proofed in an
effective way and further has a simple and economical
structure.

It is a further scope of the present invention to pro-
vide a clothes washing machine or a dishwashing ma-
chine of the above cited type, with which it may be pos-
sible to minimize the waste of materials through the sim-
ple and immediate recovery of a number of component
parts of the machine at the end of the utilization life
thereof.

A further purpose of the present invention is to pro-
vide household appliances with reduced heat losses so
as to cut their energy consumption.

A still further purpose of the present invention is to
provide household appliances which have a rear wall
that is not so easily or quickly brought to corrosion by
the adverse effects of moisture.

These and other aims are reached in a clothes
washing machine equipped with a characteristic rear
panel and a characteristic ballast means, or in a dish-
washing machine equipped with said rear wall with hol-
low space, said rear panel or wall being preferably made
of plastic material, as substantially described in the ap-
pended claims.

The invention will be further described by way of
non-limiting example with reference to the accompany-
ing drawings in which:

- Figure 1 is a view from the rear of a machine ac-
cording to the invention, with the rear panel in-

stalled;

- Figure 2 is a cross-sectional view of the rear panel
shown in Figure 1;

- Figure 3 is a view from the rear of an improved em-
bodiment of the rear panel shown in Figure 1;

- Figure 4 is a cross-sectional view of the rear panel
shown in Figure 3; and

- Figures 5 and 6 are a cross-sectional view and a
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front view, respectively, of a circular ballast means
for washing machines according to the present in-
vention.

The solution that has been devised according to the
present invention basically consists in providing a rear
panel 1, in which a cavity 2 is formed having a thickness
limited to a few centimeters at the most and extending
substantially all over the whole surface of said rear pan-
el.

During the manufacture of said rear panel, its cavity
is filled, using per sé known techniques, with high-den-
sity ground or powder material 3, preferably of mineral
origin. It has for instance been found that dry sand or a
similar material would be quite appropriate for use to this
purpose.

Once the manufacture of a rear panel of the above
described type is completed, the same panel needs only
to be applied on to the aperture in the rear wall of the
machine, whereas care shall be taken in ensuring that
its outer edges 4 are rigidly fixed against the corre-
sponding edges 5 on the rear side of the cabinet. As a
result, the vibration damping effect, and therefore also
the sound-deadening effect, is in this way passed on
from said rear panel to the whole cabinet, thereby con-
tributing to a further reduction of the overall noisiness of
the machine.

Any appropriate material may obviously be consid-
ered for use in manufacturing this rear panel. However,
it is particularly advantageous, in view of both achieving
greater simplicity and ease in manufacturing and en-
hancing inherent corrosion strength, that the rear panel
is made of plastic material, using perse known moulding
techniques and, preferably, a blow-moulding process.

In the case that this rear panel is made of moulded
plastics, it will be obvious, owing to the economic and
environmental advantages deriving from a recovery of
reusable materials from discarded industrial products at
the end of the life cycle thereof, to arrange for the plastic
material of the rear panel to be recovered for recycling
through grinding, according to a technique that is well-
known to anyone skilled in the art.

However, in the case of the recovery of such a rear
panel made of plastic material, it will be necessary, be-
fore grinding, that the moulding forming the actual rear
panel be duly separated from the sound-deadening ma-
terial contained in the cavity thereof. This of course
would imply additional processing that may make recov-
ery uneconomical.

In order to avoid this additional processing step, it
has turned out to be of particular advantage using cal-
cium carbonate as the sound-deadening material,
wherein the inherent advantage of such a material re-
sides in the fact that it is an element which is normally
used to "reinforce" plastics in view of enhancing partic-
ular performance abilities and proprieties thereof.

Furthermore, calcium carbonate is an inert, low-
cost material that not only is easily found in nature as a
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constituent of marble stone, limestone and concretions
in general, but can also be produced artificially. As a
matter of fact, comprehensive tests have shown that cal-
cium carbonate has a surprisingly good sound-absorb-
ing effect, in particular as far as noise components at a
relatively low frequency are concerned. As a conse-
quence, the material is actually capable of substantially
absorbing most of the noise spectrum generally pro-
duced by the operational component parts of the wash-
ing machine. This applies in particular to the low-fre-
quency noise components emitted by the drum driving
motor.

Therefore, if calcium carbonate is used as the
sound-deadening element in the afore described ar-
rangement, there is no need any longer to go through
the afore mentioned step of separating the different ma-
terials for recovery, since it will be possible to just grind
the whole rear panel directly in order to obtain a recycled
polymeric material that is automatically reinforced and
ready for further processing.

However, since a rear panel made of plastic mate-
rial might not be able to ensure effective shielding
against electrical interferences and disturbances that
arise from the operation of electrical component parts
used inside the machine, it is an advantageous improve-
ment in the afore described object of the present inven-
tion to apply a preferably net-shaped metal shielding
means 6 on to said rear panel, said net-like shielding
means being connected with the metal structure of the
machine through appropriate grounding terminals that
are not shown in the Figure since their construction and
installation are well within the capabilities of anyone
skilled in the art.

A further improvement in the arrangement accord-
ing to the present invention consists in embedding said
net-like shielding means 6 in the plastic material forming
the structure of said rear panel as the latter is moulded
by blow-moulding or any other appropriate moulding
process, according to the particular technique that is se-
lected to manufacture it, thereby making it easier, more
cost-effective to provide and install such a net-like RFI/
EMI shielding means in a very reliable way.

The washing machine substantially comprises an
outer cabinet in which a ballasted washing tub is hanged
through spring suspension means, said tub accomodat-
ing a rotating drum accessible through a loading door.
According to a feature of the present invention, the bal-
last means used for said washing tub has the same type
of structural construction as the one described for the
afore illustrated rear panel. Referring to Figures 5 and
6, it can be seen how an outer shell 7 of plastic material
is prepared in this connection to such a shape and size
as to be capable of being conveniently applied and fixed
to that washing tub, wherein the method used to manu-
facture said outer shell can be selected among several
appropriate ones being available from the state of the
art.

Said outer shell 7 is then filled, much in the same
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way as just described for the rear panel, with sound-ab-
sorbing material 8, wherein calcium carbonate is pref-
erably used to this purpose, considering its inherent ad-
vantages as described above.

Furthermore, a ballast means as the above illustrat-
ed one has additional advantages over traditional cast-
iron or concrete ballast means. A first advantage over
concrete ballast means, which tend to crumble at the
long run due so as to give off concrete particles or pow-
der that are likely to obstruct and clog operational and
control devices such as in particular control buttons and
the moving parts of the programme control switch, re-
sides in that the ballast means according to the present
invention does completely away with this drawback.

A second advantage derives from the fact that using
plastics to make such a shell 7 enables it to be moulded
into a wide variety of shapes and volumes according to
any particular need, owing to the inherent flexibility of
plastics processing techniques.

As a result, especially in the case of washing ma-
chines that perform spin-extraction at high revolution
speeds of the rotating drum and therefore require a con-
siderable balancing effect through correspondingly
sized ballast means, it is possible that said shell be
moulded into such a shape as to achieve full adaptability
and optimum utilization of spaces or volumes available
allaroundthe tub, so as to practically maximize the inner
volume of said shell. This enables the overall weight of
the ballast means to be increased in a significant way,
doing away with the need of making use of a cast-iron
ballast means which, for a similar weight, would be
much more expensive.

In an advantageous way, the flange 9 used in some
types of washing machines to join the ballast means to
the tub, and consisting of a metal ring embedded in the
concrete mass of the ballast means, can with the above
described manufacturing technique be easily made in-
tegral, ie. as a single piece, with said outer shell 7, there-
by achieving a further simplification in the construction
along with a reduction in costs.

Referring now specially to dishwashing machines,
the teachings of the descriptions set forth abobe enable
anyone who is skilled in the art to implement an appro-
priate plastic enclosure, filled with calcium carbonate,
whose shape and size are such as to provide the re-
quired ballast, means with the desired properties and
features.

Il will further be appreciated that each clothes wash-
ing machine or dishwashing machine with structural el-
ements and/or ballast means similar or substantially
equivalent to the afore described ones can be made also
to other forms than those described and illustrated here-
in, without however departing from the scopes of the
present invention.

10

15

20

25

30

35

40

45

50

55

Claims

1. Clothes washing or dishwashing machine compris-
ing an outer cabinet and a rear wall that has an ap-
erture delimited by edges (5), said aperture being
closed by a plastic rear panel (1) in which a cavity
(2) is formed, said cavity (2) having a limited thick-
ness and extending substantially the entire surface
of said rear panel (1) and being filled with sound-
absorbing material (3), characterized in that said
rear panel (1) and said sound absorbing material
(8) are apt to be grinded together without previous
separation, the material grinded is a recycled poly-
meric material ready for further processing, and
said sound-absorbing material comprises calcium
carbonate.

2. Clothes washing or dishwashing machine accord-
ing to claim 1, characterized in that a removable
metal shielding means (6) is applied to said rear
panel (1).

Patentanspriiche

1. KLeiderwasch- oder Geschirrspllmaschine mit ei-
nem auBeren Gehause und einer Rickwand, die ei-
ne durch Kanten (5) begrenzte Offnung hat, wobei
die Offnung durch eine riickseitige Kunststoffplatte
(1) verschlossen ist, in die ein Hohlraum (2) geformt
ist, wobei der Hohlraum (2) eine begrenzte Dicke
hat und sich im wesentlichen lber die ganze Ober-
flache der rickseitigen Platte (1) erstreckt und mit
schalldampfendem Stoff (3) gefullt ist, dadurch ge-
kennzeichnet, daB die riickseitige Platte (1) und
der schalld@mpfende Stoff(3) ohne vorherige Tren-
nung zur gemeinsamen Zerkleinerung geeignet
sind und dafB3 der zerkleinerte Stoff ein anfgearbei-
teter polymerer Stoff, bereit flir eine weitere Bear-
beitung, ist und Kalziumkarbonat enthalt.

2. Kleiderwasch- oder Geschirrspilmaschine geman
Anspruch 1, dadurch gekennzeichnet, daB ab-
nehmbare Metallabschirmmittel (6) an der riicksei-
tigen Platte (1) angewandt sind.

Revendications

1. Machine a laver le linge ou machine a laver la vais-
selle comprenant un habillage extérieur et une paroi
arriére qui posséde une ouverture délimitée par des
bords (5), ladite ouverture étant fermée par un pan-
neau arriére en plastique (1) dans lequel une cavité
(2) est formée, ladite cavité (2) ayant une épaisseur
limitée et s'étendant sensiblement sur la totalité de
la surface dudit panneau arriére (1) et étant remplie
d'une matiére absorbant les sons (3), caractérisée
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en ce gue ledit panneau arriére (1) et ladite matiére
absorbant les sons (3) sont aptes a étre meulés en-
semble sans séparation préalable, la matiére meu-
Iée est une matiére polymére recyclée préte pour
un traitement ultérieur, et est constituée de carbo-
nate de calcium.

Machine & laver le linge ou machine a laver la vais-
selle selon la revendication 1, caractérisée en ce
que des moyens formant protection métallique
amovible (6) sont appliqués sur ledit panneau arrié-
re (1).
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