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(54) Household laundry washing and/or drying appliance

(57) A household laundry washing and/or drying ap-
pliance (1) having an outer box casing (2), and a sub-
stantially cylindrical bell-shaped revolving drum (3) for
housing the laundry to be washed and/ordried, and which
is mounted for rotation about its longitudinal axis (L) in-
side the box casing (2); the revolving drum (3), in turn,
having a substantially cylindrical outer supporting vessel

(5) extending coaxially with the longitudinal axis (L) of
the drum, and a substantially cylindrical liner (6) covering
the inner cylindrical surface (5b) of the supporting vessel
(5); the liner (6) being defined by a cylindrical sleeve (7)
of polypropylene mixed with calcium carbonate, and by
a protective film (8) of bi-oriented polypropylene lining
the inner surface (7a) of the sleeve (7).
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Description

[0001] The present invention relates to a household
laundry washing and/or drying appliance.

[0002] More specifically, the present invention relates
to a rotary-drum home laundry drier, to which the follow-
ing description refers purely by way of example.

[0003] Asis known, rotary-drum laundry driers usually
comprise a substantially parallelepiped-shaped outer
box casing; a cylindrical bell-shaped drum for housing
the laundry to be dried, and which is housed in axially
rotating manner inside the casing to rotate about a hor-
izontal longitudinal axis, and directly facing a laundry
loading and unloading opening formed in the front face
of the casing; a door hinged to the front face of the casing
to rotate to and from a rest position closing the opening
in the front face of the casing to seal the casing and the
bell-shaped drum; and an electric motor for rotating the
laundry drum about its longitudinal axis inside the casing.
[0004] Rotary-drum laundry driers of the above type
also comprise a closed-circuit, hot-air generator de-
signed to circulate inside the bell-shaped drum a stream
of hot air with a low moisture content, and which flows
through the bell-shaped drum and over the laundry inside
the drum to rapidly dry the laundry.

[0005] Though highly efficient, the high noise level of
rotary-drum laundry driers in certain operating conditions
has been the object of frequent criticism over the past
few years.

[0006] More specifically, in recent years, users of ro-
tary-drum laundry driers have voiced complaints about
the annoying tinkling sound produced by metal parts in
the laundry continually striking the cylindrical wall of the
laundry drum, which has always been made of stainless
steal.

[0007] The reason for these complaints lies in the fact
that the noise produced by metal parts in the laundry
striking the cylindrical wall of the bell-shaped drum nor-
mally has higher acoustic frequencies than the other
noises produced when the appliance is running, and very
often falls within the acoustic frequency spectrum to
which the human ear is more sensitive, thus making it
particularly annoying.

[0008] Moreover, the acoustic frequencies of the noise
produced by metal parts in the laundry striking the cylin-
drical wall of the drum are normally amplified by the cas-
ing, which acts as a resonator, with all the drawbacks
this entails.

[0009] Itis the aim of the present invention to provide
a rotary-drum home laundry drier designed to eliminate
the aforementioned drawbacks.

[0010] According tothe presentinvention, there is pro-
vided a household appliance as claimed in Claim 1 and
preferably, though not necessarily, in any one of the
Claims depending directly or indirectly on Claim 1.
[0011] A non-limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which :
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Figure 1 shows a view in perspective, with parts re-
moved for clarity, of a rotary-drum laundry drier in
accordance with the teachings of the present inven-
tion;

Figure 2 shows a view in perspective, with parts in
section and parts removed for clarity, of a detail of
the Figure 1 rotary-drum laundry drier;

Figure 3 shows a section of part of the drum of the
Figure 1 rotary-drum laundry drier.

[0012] Number 1 in the attached drawing indicates as
a whole a household laundry washing and/or drying ap-
pliance comprising a preferably, though not necessarily,
parallelepiped-shaped outer box casing 2; a preferably,
though not necessarily, cylindrical bell-shaped revolving
drum 3 for housing the laundry to be washed and/or dried,
and which is housed in axially rotating manner inside
casing 2, directly facing a laundry loading and unloading
opening 2a formed in the front face of casing 2; and a
door 4 hinged to the front face of casing 2 to rotate to
and from a rest position closing opening 2a in the front
face to seal casing 2 and drum 3.

[0013] More specifically, in the example shown,
household appliance 1 is a home laundry drier, and re-
volving drum 3 rests horizontally inside casing 2 on a
number of horizontal supporting rollers (not shown) fitted
to casing 2 to allow drum 3 to rotate freely about its lon-
gitudinal axis L.

[0014] Laundrydrier 1 alsocomprises an electric motor
assembly (not shown) or similar, which, on command,
rotates drum 3 about longitudinal axis L inside casing 2;
and a closed-circuit, hot-air generator (not shown)
housed inside casing 2 and designed to circulate inside
drum 3 a stream of hot air with a low humidity content,
and which flows over, to rapidly dry, the laundry inside
the drum.

[0015] Casing 2, door 4, the supporting rollers of drum
3, the electric motor assembly, and the hot-air generator
are commonly known parts in the industry, and therefore
not described in detail.

[0016] Withreference to Figures 1 and 2, unlike known
home laundry driers, revolving drum 3 of laundry drier 1
comprises a substantially cylindrical bell-shaped outer
supporting vessel 5 extending coaxially with longitudinal
axis L of the drum, with its outer cylindrical surface 5a
resting on the supporting rollers of drum 3; and a sub-
stantially cylindrical liner 6 made of plastic material and
fixed firmly to the inner cylindrical wall of supporting ves-
sel 5 to fully cover the inner cylindrical surface 5b of ves-
sel 5.

[0017] More specifically, with reference to Figures 2
and 3, vessel 5 is preferably, though not necessarily,
made of metal (for example, stainless steel or zinc-coat-
ed iron), and has an end wall 5¢c at least partly perforated
or at any rate permeable to air, to assist airflow into re-
volving drum 3; and liner 6 rests on the cylindrical wall
of vessel 5, and comprises a cylindrical sleeve 7 of poly-
propylene mixed with calcium carbonate and other op-
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tional additives and/or pigments, and a protective film 8
of bi-oriented polypropylene lining the inner surface 7a
of sleeve 7, i.e. the surface of sleeve 7 facing the center
of revolving drum 3.

[0018] More specifically, protective film 8 is made of
bi-oriented polypropylene having an ultimate strength
ranging between 100 N/mm2 (Newton per square millim-
eter) and 170 N/mm2 (Newton per square millimeter) ac-
cording to ASTM International standard measuring meth-
od D 882-91.

[0019] In the example shown, the thickness of cylin-
drical sleeve 7 preferably, though not necessarily, ranges
between 3 and 15 millimeters; and the thickness of pro-
tective film 8 is preferably, though not necessarily, less
than 0.5 millimeters.

[0020] In addition, as shown in Figure 2, liner 6 is di-
vided into a number of rigid, cylindrical-sector-shaped
shells 6’ having the shape of cylindrical sectors, and
which are placed adjacent to one another inside vessel
5, with appropriate clearance between shells 6’ to com-
pensate thermal expansions, to fully cover the inner cy-
lindrical surface 5b of vessel 5. Each rigid shell 6’ is se-
cured firmly to the cylindrical wall of vessel 5 by a number
of screws, rivets or other fastening means (not shown),
and comprises a substantially rectangular sheet 7 of poly-
propylene mixed with calcium carbonate and other op-
tional additives and/or pigments; and a protective film 8
of bi-oriented polypropylene lining the inner surface 7a
of sheet 7, i.e. the surface of sheet 7 not facing the cy-
lindrical wall of supporting vessel 5.

[0021] As stated, the thickness of cylindrical sheets 7
preferably, though not necessarily, ranges between 3
and 15 millimeters; and the thickness of protective films
8 is preferably, though not necessarily, less than 0,5 mil-
limeters.

[0022] Finally, with reference to Figures 1 and 2, liner
6 preferably, though not necessarily, comprises a
number of inner projecting ribs 6a projecting radially to-
wards the centre of drum 3. In the example shown, ribs
6a extend substantially parallel to longitudinal axis L of
drum 3, and are equally spaced angularly along the whole
circumference of liner 6.

[0023] General operation of laundry drier 1 is clearly
inferable from the above description, with no further ex-
planationrequired, otherthanto state that liner 6 prevents
metal parts in the laundry rotating in drum 3 from directly
striking the cylindrical lateral wall of vessel 5, thus elim-
inating the noise typical of metal-on-metal impact.
[0024] The design of revolving drum 3 has numerous
advantages: the cylindrical sleeve 7 of polypropylene
mixed with calcium carbonate - commonly known as "Eu-
rocorboran" - is extremely cheap, rigid, and resistant to
mechanical stress; and protective film 8 of bi-oriented
polypropylene, though slightly dearer than "Eurocorbo-
ran”, is highly scratch-resistant, and provides for a highly
attractive, high-quality surface finish as demanded by us-
ers.

[0025] Inaddition, the fact that sleeve/sheet 7 and pro-
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tective film 8 are made of the same basic plastic polymer
(i.e. polypropylene) provides for perfect, permanent ad-
hesion of the two plastic materials, thus enabling low-
cost production of rigid shells 6'. Liner 6, in fact, can be
produced easily using in-molding or over-molding pro-
duction processes: protective film 8 is placed inside the
mold chamber, and Eurocorboran is injected over it.
[0026] Revolving drum 3 is therefore cheaper than tra-
ditional laundry drying drums made entirely of stainless
steel.

[0027] Finally, by virtue of the elastic modulus of poly-
propylene mixed with calcium carbonate, cylindrical
sleeve 7 greatly reduces the noise produced by metal
parts in the laundry striking liner 6, thus greatly reducing
the noise level of the appliance.

[0028] Clearly, changes may be made to household
appliance 1 as described herein without, however, de-
parting from the scope of the present invention.

[0029] For example, household appliance 1 may com-
prise a preferably, though not necessarily, cylindrical bell-
shaped, air- or watertight tub fixed substantially horizon-
tally inside casing 2, directly facing the laundry loading
and unloading opening 2a, and revolving drum 3 is
housed in axially rotating manner inside the air- or wa-
tertight tub.

[0030] In an alternative embodiment, liner 6 may be
made of other polypropylene-based plastic materials.

Claims

1. A household appliance (1) comprising an outer box
casing (2), and a substantially cylindrical bell-shaped
revolving drum (3) for housing the laundry to be
washed and/or dried, and which is mounted for ro-
tation about its longitudinal axis (L) inside said box
casing (2); the household appliance (1) being char-
acterized in that said revolving drum (3) comprises
a substantially cylindrical outer supporting vessel (5)
extending coaxially with the longitudinal axis (L) of
the drum; and a substantially cylindrical liner (6) cov-
ering the inner cylindrical surface (5b) of the support-
ing vessel (5); said liner (6) comprising a cylindrical
sleeve (7) of plastic material, and a protective film
(8) of bi-oriented polypropylene lining the inner sur-
face (7a) of the sleeve (7).

2. Ahousehold appliance as claimed in Claim 1, where-
in the cylindrical sleeve (7) of said liner (6) is made
of a polypropylene-based plastic material.

3. Ahousehold appliance as claimed in Claim 2, where-
in the cylindrical sleeve (7) of said liner (6) is made
of polypropylene mixed with calcium carbonate.

4. A household appliance as claimed in any one of the
foregoing Claims, wherein the supporting vessel (5)
of said liner (6) is substantially cylindrical bell-
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shaped.

A household appliance as claimed in Claim 4, where-
in the substantially cylindrical bell-shaped support-
ing vessel (5) is made of metal.

A household appliance as claimed in any one of the
foregoing Claims, wherein said liner (6) is divided
into a number of rigid, cylindrical-sector-shaped
shells (6°) fixed adjacent to one another inside the
supporting vessel (5) to fully cover the inner cylindri-
cal surface (5b) of said supporting vessel (5).

Ahousehold appliance as claimed in Claim 6, where-
in each rigid shell (6’) is secured firmly to the sup-
porting vessel (5) by screws, rivets or other fastening
means.

A household appliance as claimed in any one of the
foregoing Claims, wherein the thickness of said cy-
lindrical sleeve (7) ranges between 3 and 15 millim-
eters.

A household appliance as claimed in any one of the
foregoing Claims, wherein the thickness of said pro-
tective film (8) is less than 0,5 millimeters.

A household appliance as claimed in any one of the
foregoing Claims, wherein said household appliance
(1) is a laundry drier.

A household appliance as claimed in any one of the
foregoing Claims, wherein said protective film (8) is
made of bi-oriented polypropylene having an ulti-
mate strength ranging between 100 N/mm2 and
170 \ymm?2.
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