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(54) Laundry machine with an improved bellows

(57)  Alaundry machine (1) having a casing (2) having
a hinged front door (7); a revolving perforated drum (5)
rotating about a rotation axis (6); a tub (12) enclosing the
drum (5); and an elastic annular bellows (15) having a
back end (16) connected to a front end of the tub (12), a
front end (17) connected to the casing (2), around the

FIG.3

door (7), and a vertical annular lip (18) located close to
a front end (19) of the drum (5); the vertical annular lip
(18) of the bellows (15) comprises at least one horizontal
rib (23), which extends horizontally from a back wall (24)
of the vertical annular lip (18), is larger in diameter than
the open front end (19) of the drum (5), and is located
between the vertical annular lip (18) and the drum (5).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a laundry ma-
chine.
[0002] The presentinvention may be used to particular

advantage in a laundry washing machine, to which the
following description refers purely by way of example.

BACKGROUND ART

[0003] A standard laundry washing machine compris-
es a casing resting on a floor on a number of feet. The
casing supports a cylindrical tub enclosing a revolving
perforated drum, which rotates about a rotation axis, and
front access to which is closed by a door hinged to the
casing. A back end of the tub is closed by a back wall,
and a front end of the tub, opposite the back end, is open
to define a door opening, and is connected to a circular
fixed frame of the hinged door by an annular elastic wa-
tertight bellows. More specifically, a back end of the bel-
lows is connected rigidly (e.g. interference fitted) to the
front end of the tub, and a front end of the bellows, op-
posite the back end, is connected rigidly (e.g. interfer-
ence fitted) to the circular fixed frame of the hinged door.
[0004] The bellows comprises avertical annularlip (so-
called "bellows nose"), which closes the annular gap be-
tween the front end of the tub and the front end of the
drum to prevent the laundry being washed from slipping
accidentally between the tub and the drum. This is a par-
ticularly dangerous situation, on account of any laundry
items slipping accidentally between the tub and drum be-
ing located between a fixed part (the tub and bellows)
and a rotating part (the drum), and so subject to tearing
or wear by friction. Moreover, in some cases, rotation of
the drum may be slowed (braked) or even stopped, thus
resulting in mechanical and electric stress of the entire
rotating part of the washing machine.

[0005] In currently marketed washing machines, the
inner edge of the vertical annular lip has substantially the
same diameter as, and is located opposite and separated
slightly from, the openfrontend of the drum. Itisimportant
to note that the vertical annular lip of the bellows must
be a given distance from the drum to allow for manufac-
turing tolerances, and to prevent the drum - which, only
being supported atthe rear, tilts slightly downwards when
loaded - from sliding on the vertical annular lip of the
bellows.

[0006] In response to market demand, currently mar-
keted washing machines are characterized by a continual
increase in rated capacity, i.e. the maximum amount of
laundry (normally measured in kg) that the drum can hold.
As a result, more and more often, when the drum is fully
loaded, part of the laundry falls out of the drum by gravity
and weighs on the bottom portion of the bellows, thus
flexing the bellows so that the vertical annular lip rotates
forwards (i.e. towards the door), thus widening the gap
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between the inner edge of the vertical annular lip and the
front end of the drum, and so increasing the likelihood of
a laundry item slipping accidentally between the tub and
the drum.

DISCLOSURE OF THE INVENTION

[0007] Itis anobject of the present invention to provide
a laundry machine designed to eliminate the aforemen-
tioned drawbacks, and which, in particular, is cheap and
easy to produce.

[0008] According to the presentinvention, there is pro-
vided a laundry machine with an improved bellows, as
claimed in the accompanying Claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] 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:

Figure 1 shows a schematic side view of a laundry
washing machine in accordance with the present in-
vention;

Figure 2 shows a schematic section of a front and
bottom portion of a bellows of the Figure 1 laundry
washing machine;

Figure 3 shows an enlarged view of a front and top
portion of a bellows of the Figure 1 laundry washing
machine; and

Figures 4 and 5 shows a schematic view in perspec-
tive of a rib of the Figure 3 bellows.

PREFERRED EMBODIMENTS OF THE INVENTION

[0010] Number 1 in Figure 1 indicates as a whole a
washing machine comprising a casing 2 resting on a floor
3 on a number of feet 4. Casing 2 supports a revolving
perforated drum 5, which rotates about a horizontal ro-
tation axis 6 (in alternative embodiments not shown, ro-
tation axis 6 may be tilted or vertical), and front access
to which is closed by a door 7 hinged to casing 2.
[0011] Drum 5 is rotated about rotation axis 6 by an
electric motor 8 connected to drum 5 by a drive, which
comprises a belt 9 connecting a pulley 10, fitted to the
shaft of drum 5, directly to a pulley 11 fitted to the shaft
of electric motor 8. In an alternative embodiment not
shown, electric motor 8 is coaxial with drum 5, and the
shaft of drum 5 is connected rigidly to the shaft of electric
motor 8.

[0012] Washing machine 1 also comprises a cylindri-
cal tub 12 supported by casing 2 and enclosing drum 5.
A back end of tub 12 is closed by a back wall 13, and a
front end of tub 12, opposite the back end, is open to
define a door opening, and is connected to a front panel
14 by an annular elastic watertight bellows 15.

[0013] With reference to Figures 2 and 3, a back end
16 of bellows 15 is interference-fitted rigidly to a front end
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of tub 12; a front end 17 of bellows 15, opposite back end
16, is interference-fitted rigidly to front panel 14; and bel-
lows 15 comprises a vertical annular lip 18 close to a
front end 19 of drum 5.

[0014] With reference to Figure 2, a bottom portion of
vertical annular lip 18 has an inner edge 20 larger in di-
ameter than the open front end 19 of drum 5, and which
is substantially coplanar with and surrounds the open
front end 19 of drum 5 radially. It is important to note that
the bottom portion of vertical annular lip 18 has no hori-
zontal projections parallel to rotation axis 6 (Figure 2).
The bottom portion of vertical annular lip 18 has a number
of horizontal through drain holes 21 opening into tub 12.
[0015] With reference to Figure 3, in a top portion of
vertical annular lip 18, inner edge 20, which is smaller in
diameter than open front end 19 of drum 5, is positioned
facing and offset horizontally with respect to open front
end 19 of drum 5, and has a horizontal projection 22
which fits partly inside drum 5.

[0016] With reference to Figure 2, the bottom portion
of vertical annular lip 18 slopes slightly towards drum 5
by an angle generally ranging between 5° and 30°, and
preferably between 10° and 20°; and flexure of the bottom
portion of vertical annular lip 18 of bellows 15 in no way
interferes with flexure of drum 5, so that, when bellows
15 and drum 5 are flexed by the laundry inside drum 5,
the bottom portion of vertical annular lip 18 in no way
interferes with open front end 19 of drum 5, thus prevent-
ing drum 5, as it rotates, from sliding on vertical annular
lip 18. Ideally, flexure of vertical annular lip 18 should be
tangent to that of drum 5, but, to allow for inevitable man-
ufacturing tolerances, is preferably separated from flex-
ure of drum 5 by a distance at least equal to the manu-
facturing tolerances.

[0017] Whendrum 5is fully loaded, part of the laundry
may fall out of drum 5 by gravity and weigh on the bottom
portion of bellows 15, which thus flexes, so that vertical
annular lip 18 is rotated forwards (i.e. towards door 7).
By virtue of the design of the bottom portion of vertical
annular lip 18 described above, however, forward rota-
tion of vertical annular lip 18 (unlike conventional washing
machines) produces noincrease in the distance between
inner edge 20 of the bottom portion of vertical annular lip
18 and the open front end 19 of drum 5. Indeed, the dis-
tance between inner edge 20 of the bottom portion of
vertical annular lip 18 and the open front end 19 of drum
5 remains more or less constant (even allowing for down-
ward flexing of drum 5 by the weight of the laundry), thus
substantially preventing any laundry items from slipping
between vertical annular lip 18 and the open front end
19 of drum 5 (i.e. between drum 5 and tub 12) when drum
5 is fully loaded.

[0018] With reference to Figure 3, the top portion of
vertical annular lip 18 comprises a horizontalrib 23, which
projects horizontally from a back wall 24 of vertical an-
nular lip 18, is larger in diameter than the open front end
19 of drum 5, and is located between vertical annular lip
18 and drum 5.
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[0019] With reference to Figures 4 and 5, horizontal
rib 23 extends radially along a limited area of the top
portion of vertical annular lip 18, and gradually varies
axially in size between a minimum of zero at the ends
and a maximum at the centre. More specifically, the var-
iation in the axial size of the rib, between a minimum of
zero at the ends and a maximum at the centre, is roughly
sinusoidal, as opposed to linear.

[0020] The function of horizontal rib 23 is to intercept
any laundry items rotating with drum 5 and slipping partly
between vertical annular lip 18 and the open front end
19 of drum 5, and to push the escaping laundry items
back towards drum 5 (or, at any rate, prevent them from
penetrating any further between vertical annular lip 18
and the open front end 19 of drum 5). When drum 5 is
fully loaded, part of the laundry rests on the bottom por-
tion of bellows 15, thus flexing bellows 15, which in turn
bends horizontal rib 23 downwards (i.e. towards drum 5)
to bring it closer to drum 5 and so improve its effective-
ness.

[0021] Laundry washing machine 1 as described
above has numerous advantages, by being cheap and
easy to produce. More specifically, bellows 15 as de-
scribed above is no more expensive than an equivalent
standard bellows, and substantially prevents any laundry
items from slipping between drum 5 and tub 12, when
drum 5is fully loaded, by virtue of the design of the bottom
portion of vertical annular lip 18, and provision of hori-
zontal rib 23. As such, the same drum 5 may safely be
loaded with a larger amount of laundry, thus increasing
the rated capacity of laundry washing machine 1, with no
increase in the internal or external dimensions of the ma-
chine.

Claims
1. Alaundry machine (1) comprising:

a casing (2) having a hinged front door (7);

a revolving perforated drum (5) rotating about a
rotation axis (6);

a tub (12) enclosing the drum (5); and

an elastic annular bellows (15) having a back
end (16) connected to a front end of the tub (12);
a front end (17) connected to the casing (2),
around the door (7); and a vertical annular lip
(18) located close to a front end (19) of the drum
(5);

the washing machine (1) being characterized
in that the vertical annular lip (18) of the bellows
(15) comprises at least one horizontal rib (23),
which extends horizontally from a back wall (24)
of the vertical annular lip (18), is larger in diam-
eter than the open front end (19) of the drum (5),
and is located between the vertical annular lip
(18) and the drum (5).
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Alaundry machine (1) as claimed in Claim 1, wherein
the horizontal rib (23) extends radially along a limited
area of the vertical annular lip (18).

Alaundry machine (1) as claimed in Claim 2, wherein
the horizontal rib (23) extends along a top portion of
the vertical annular lip (18).

A laundry machine (1) as claimed in Claim 2 or 3,
wherein the horizontal rib (23) gradually varies axi-
ally in size between a minimum of zero at the ends
and a maximum in the centre.

Alaundry machine (1) as claimed in Claim 4, wherein
the variation in the axial size of the horizontal rib (23),
between a minimum of zero at the ends and a max-
imum in the centre, is roughly sinusoidal.

A laundry machine (1) as claimed in one or more of
the preceding Claims, wherein at least a bottom por-
tion of the vertical annular lip (18) of the bellows (15)
has an inner edge (20) larger in diameter than the
open front end (19) of the drum (5), and which is
substantially coplanar with the open front end (19)
of the drum (5) so as to surround the open front end
(19) of the drum (5) radially.

Alaundry machine (1) as claimed in Claim 6, wherein
at least the bottom portion of the vertical annular lip
(18) of the bellows (15) has no horizontal projections
parallel to the rotation axis (6).

A laundry machine (1) as claimed in Claim 6 or 7,
wherein at least a bottom portion of the vertical an-
nular lip (18) of the bellows (15) slopes slightly to-
wards the drum (5).

Alaundry machine (1) as claimed in Claim 8, wherein
at least a bottom portion of the vertical annular lip
(18) of the bellows (15) slopes towards the drum (5)
by an angle ranging between 5° and 30°.

Alaundry machine (1) as claimed in Claim 8, wherein
at least a bottom portion of the vertical annular lip
(18) of the bellows (15) slopes towards the drum (5)
by an angle ranging between 10° and 20°.

A laundry machine (1) as claimed in any of Claims
6 to 10, wherein flexure of at least a bottom portion
of the vertical annular lip (18) of the bellows (15) in
no way interferes with flexure of the drum (5).

Alaundry machine (1) as claimedin Claim 11, where-
in flexure of at least a bottom portion of the vertical
annular lip (18) of the bellows (15) is tangent to flex-
ure of the drum (5).

Alaundry machine (1) as claimedin Claim 11, where-
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14.

in flexure of at least a bottom portion of the vertical
annular lip (18) of the bellows (15) is separated from
flexure of the drum (5) by a distance at least equal
to the manufacturing tolerances.

A laundry machine (1) as claimed in any of Claims
6 to 13, wherein the bottom portion of the vertical
annular lip (18) of the bellows (15) has a number of
horizontal through drain holes (21).
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