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FIG. 5

(57) Abstract: Laundry treatment machine (1) comprising a cabinet (2) housing a chamber (3) for treating laundry, and a porthole
(7) movable between an open position for providing access to the chamber (3) and a closed position for closing the chamber (3),
wherein said porthole (7) comprises a closure portion (8) having the function of closing and opening the chamber (3), said closure
portion (8) being mounted to the cabinet (2), and a tinishing portion (9) associated with said closure portion (8).
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Laundry treatment machine
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DESCRIPTION

The present invention relates to a laundry treatment machine (also called laundry
machine) for washing and/or drying laundry.

In the present application, the laundry machine can be a laundry washing machine
(or simply washing machine) or a laundry drying machine (or simply dryer) or a
laundry washing-drying machine (or simply washer/dryer, i.e. a laundry machine
which can both wash and dry the laundry).

A laundry treatment machine typically includes a cabinet wherein the processing
chamber for housing the laundry to be treated is housed, and a door or porthole
for providing access to and tightly closing the chamber.

In the case of a washing machine or a washer/dryer, the chamber is usually a
drum, rotatably mounted within a washing tub. In the case of a dryer, the chamber
is usually a rotatable drum, there being air circulation ducts, a heater, and a blower
for circulating heated air in the ducts and in the chamber.

The porthole is mounted to the cabinet, typically hinged to the cabinet, so as to
rotate between an open position wherein access to the chamber is provided, and a
closed position wherein the chamber is tightly closed.

In the case of a front-load, horizontal-axis machine arranged on a horizontal
supporting plane, the porthole is usually hinged about a vertical axis, the hinge
being usually arranged across a horizontal centerline or median plane of the
porthole.

The porthole may be reversible from a left hinge condition to a right hinge
condition.

The porthole usually has a handle to be gripped by a user.

The porthole usually has a lock suitable to block / unblock the porthole to the
cabinet of the laundry treatment machine.

There are known portholes provided with a finishing portion distinct from a closure
portion or subassembly. The closure portion actually has the function of closing —
1
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and opening— the laundry treatment chamber. The finishing portion does not
interact with said chamber, and plays no role in its actual closure. Thus, the
porthole is fully operative even when the finishing portion is not assembled with
the closure portion.

The closure portion of the porthole is the portion of the porthole that is actually
mounted to the cabinet, typically hinged to it.

The finishing portion of the porthole is, conversely, associated with and more in
particular borne by the closure portion.

The closure portion typically comprises a frame assembly.
The frame assembly typically comprises at least one frame.
The closure portion usually further comprises a bowl.

In the present description and in the attached claims, "bowl!" has to be read as a
protective element having the function, together with the rest of the closure portion
of the porthole, of tightly closing the processing chamber of the machine and,
preferably (if this bowl is transparent of partially transparent), to at least partially
allow to see the internal of the chamber for treating laundry when the porthole is
closed; therefore the bowl may be made of glass, but also of different material
(e.g. plastic material), and it may be transparent, opaque, or partially transparent.

Sometimes, the frame assembly comprises an outer frame, and an inner frame,
and the bowl is sandwiched between the outer and inner frames.

As used in the present description and in the attached claims, terms “outer” and
“‘inner”, and “outwards” and “inwards” refer to the cabinet or the laundry treatment
machine, and in the closed condition as far as the porthole is concerned.

Terms ‘radial”, “radially inner”, “radially inwards”, ‘“radially outer” and “radially
outwards” refer to the axis of rotation of the processing chamber, when the
porthole is closed.

The bowl may be fixed to the outer frame, the inner frame or both, or may be just
clamped between them, namely held between them because the outer frame and
the inner frame are so fixed to each other as to be pressed one towards the other.

In the case of a circular porthole, the inner and outer frames are generally annular,
and the bowl is generally circular.
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In the present description and in the attached claims, “generally” or “essentially”or
“substantially” means in disregard of specific instances and with regard to an
overall picture.

Thus, e.g, “substantially flat” means that a wall may depart slightly or locally from a
flat configuration, still being prevailingly flat or essentially two-dimensional.

The bowl is generally cup-shaped, having a flange retained between the frames,
and protruding towards the inner of the laundry machine.

The finishing portion of the porthole may comprise an essentially disc shaped cap,
or a finishing ring.

The disc shaped cap may e.g. be made of transparent or non-transparent plastics,
and is usually arranged in an outer position with respect to the bowl. It may be
provided e.g. so that the bowl — that may reach high temperatures during
operation of the laundry treatment machine — cannot be touched.

The finishing ring may also be made of transparent or non-transparent plastics, but
in principle also of metal. The finishing ring may have an aesthetical function. E.g.,
the finishing ring may be aesthetically particularly attractive, such as being of a
superior quality plastics, being colored, having a glazed surface, a textured
surface, etc.

Each of the disc shaped cap and the finishing ring of the known portholes is
generally fixed to a frame of the closure portion through glueing, screws, and / or
other coupling means.

The object of the invention is to provide an alternative means for fixing the
finishing portion to the closure portion of the porthole.

A further object of the invention is to provide a laundry treatment machine having a
porthole with a good appearance.

An additional object of the invention is to provide a cost-effective, easy and reliable
assembly method of the porthole.

Applicant has found that through rivet-like fasteners, the finishing portion can be
assembled in an easy and reliable way to the closure portion of the porthole,
without the need of complicated, expensive and/or additional connection means.

In a first aspect, the invention relates to a laundry treatment machine comprising a
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cabinet housing a chamber for treating laundry, and a porthole movable between
an open position for providing access to the chamber and a closed position for
closing the chamber,

wherein said porthole comprises:

- a closure portion having the function of closing the chamber, said closure portion
being mounted to the cabinet, and

- a finishing portion associated with the closure portion,

wherein said finishing portion is fixed to the closure portion through at least one
rivet-like fastener.

Under rivet-like fastener associated with two components it is meant a connection
device comprising an inserting portion provided on a first component, said
inserting portion being inserted in an opening provided on a second component so
that, in its inserted position, the inserting portion extends beyond said opening with
its extremity, and said extremity being deformed enlarging its cross section, at
least partially overlapping the radial periphery of the opening, preventing the
extraction of the inserting portion from the opening, and so preventing the
disassembly between the first and the second component.

The provision of rivet-like fasteners between the finishing portion and the closure
portion provides a secure, simple, cost-effective and durable coupling of the two
portions.

The provision of rivet-like fasteners between the finishing portion and the closure
portion does not run the risk of a serious failure of the porthole in case of breakage
of the fasteners because they affect the finishing portion assembly only, and said
finishing portion doesn’t interact with the laundry treatment chamber.

The component(s) of the finishing portion is(are) distinct from the component(s) of
the closure portion.

The finishing portion is preferably borne by the closure portion.
The laundry treatment chamber is preferably rotatable about a rotation axis.

The or each rivet-like fastener preferably comprises a first element associated with
the closure portion, and a second element associated with the finishing portion.
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Preferably the first element is integrated on or integral with the closure portion.

In the present description and in the attached claims, “integral with” means “made
as one piece with”.

Preferably the second element is integrated on or integral with the finishing
portion.

More preferably the or each rivet-like fastener comprises a stud protruding from,
and even more preferably integral with, the finishing portion, and a hole provided
at, and even more preferably formed in, the closure portion, the stud being
inserted within, and riveted or upset at the hole.

The stud is preferably sized for insertion within and protrusion from the hole in an
initial, non-riveted condition, and is riveted or upset at the hole in a mounted
condition.

The hole is preferably made in a bushing protruding from, and more preferably
integral with, the closure portion.

As an alternative, the hole may be made in an insert that protrudes, or not, from
the closure portion. The insert may be inserted within a bigger hole formed in the
closure portion.

Preferably the bushing protrudes inwards from a wall of a component of the
closure portion, and has a free end.

Preferably the stud protrudes inwards from a wall of a component of the finishing
portion, and has a free end.

In the present invention and in the attached claims, “free end” is meant to indicate
the end opposite that on the side of the wall.

Preferably in the riveted, mounted condition, the free end of the stud has a head
having a bigger cross-section than the hole, so that the stud is retained in the hole.

Preferably the mounted condition of the rivet-like fastener is obtained through a
plastic deformation of the free end of the stud.

More preferably the plastic deformation is obtained by a rotary tool.

The rotary tool preferably presses the free end of the stud against the hole.



WO 2016/150808 PCT/EP2016/055785

10

15

20

25

By such a rotary tool, the stud is heated by friction, and eventually deformed.

Even more preferably, the plastic deformation is obtained by a non-heated rotary
tool.

As an alternative, the plastic deformation may be obtained by a heated tool, rotary
or stationary.

Preferably, the hole is countersunk.

Alternatively or additionally, the free end of the bushing may have a collar
protruding away from a longitudinal axis the bushing.

The hole may have a tapering insertion end, a countersunk at the free end of the
bushing, and preferably an intermediate length of a constant cross-section.

Preferably, the hole has a circular cross-section, and the stud has a circular outer
cross-section, but they may have differently shaped —and maitching— cross-
sections, such as square, hexagonal or triangular cross-section, or a cross-section
in the shape of a circle having a sector removed, so as not to allow rotation of the
finishing portion with respect to the closure portion about the fastener.

Preferably the stud is sized for insertion within the hole without slack.
More preferably the stud is sized to be force fitted within the hole.
Preferably a longitudinal blind hole extend within the stud.

Preferably said at least one rivet-like fastener comprises a plurality of rivet-like
fasteners, comprising at least two, more preferably at least three, and even more
preferably at least four rivet-like fasteners.

Preferably said rivet-like fasteners are arranged along a closed line proximal to an
outer periphery of the porthole, such as along a circumference concentric with,
and radially inner to, the circumferential radially outer edge of the porthole in the
case of a circular porthole.

In one alternative embodiment, the rivet-like fasteners are equally spaced apart.

In a further alternative embodiment, the rivet-like fasteners are not equally spaced
apart.

The rivet-like fasteners are preferably all equal to one another, though they might
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differ in shape and/or size.

According to the arrangement and/or shape and/or size of the rivet-like fasteners,
the finishing portion may only have one or a selected number of arrangements
with respect to the closure portion.

Preferably, the closure portion comprises at least one frame and a bowl fixed to
said at least one frame.

More preferably or alternatively, the closure portion comprises an inner frame
facing the cabinet, an outer frame on the side opposite the cabinet when the
porthole is in closed position, and even more preferably a bowl fixed to said inner /
outer frame and / or sandwiched between said inner and outer frame.

In this case, the finishing portion can be preferably fixed to the outer frame.

In this way, the rivet-like fastener(s) is(are) sheltered by the inner frame and
hidden to view.

According to a preferred embodiment of the present invention, the rivet-like
fastener(s) is (are) placed in the internal chamber defined by the closure portion,
said chamber being preferably defined by the inner frame, the outer frame and
preferably the bowl of said closure portion.

Preferably, the closure portion comprises a seat for receiving the finishing portion.
Preferably, the closure portion comprises a seat for housing the finishing portion.

In one alternative embodiment, the finishing portion comprises a finishing disc
shaped cap.

The finishing disc shaped cap may be made in any of the above mentioned
materials, as well as in a shock-absorbing material.

The finishing cap may also comprise a radially inner portion made of transparent
or at least partly transparent material, so as to allow the inner of the laundry
processing chamber to be seen therethrough, and an opaque annular portion
radially outer to the radially inner portion, that conceals functional features, such
as the rivet-like fastener(s).

According to a further alternative embodiment, the finishing portion comprises a
finishing ring.
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Preferably, the finishing portion comprises both a finishing disc shaped cap and a
finishing ring.

The finishing ring may be made in any of the above mentioned materials.

In embodiments, the seat for housing the finishing portion may be unique for
alternatively housing a finishing disc shaped cap or a finishing ring.

Preferably the finishing ring is so sized and housed within a seat of an outer frame
of the closure portion as not to protrude from the outer frame.

The finishing ring may alternatively slightly protrude outwards from the closure
portion, and may be made in a shock-absorbing material.

In an aspect, the invention relates to a porthole for a laundry treatment machine as
disclosed above.

In another aspect, the invention relates to a method of assembling a laundry
treatment machine comprising a cabinet housing a chamber for treating laundry,
and a porthole movable between an open position for providing access to the
chamber and a closed position for closing the chamber, wherein said porthole
comprises:

- a closure portion having the function of closing and opening the chamber, and
- a finishing portion associated with the closure portion,

comprising the steps of:

- providing the finishing portion and the closure portion of the porthole;

- fixing said finishing portion to the closure portion through at least one rivet-like
fastener; and

- mounting the porthole to the cabinet.

Preferably said step of mounting the porthole on the cabinet comprises mounting
the closure portion to the cabinet.

Preferably, the or each rivet-like fastener comprises a stud protruding from the
finishing portion, and a hole provided at the closure portion, the step of fixing the
finishing portion to the closure portion comprising the steps of:
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- inserting the stud within the hole in an initial, non-riveted condition, and
- riveting said stud at the hole in a mounted condition.

Preferably, the step of riveting comprises plastically deforming a free end of the
stud.

Preferably, the closure portion comprises at least an inner frame facing the
cabinet, an outer frame on the side opposite the cabinet when said porthole is in
closed position, and preferably a bowl, the method for assembling the laundry
treatment machine comprising the steps of:

- providing the finishing portion and the outer frame;

- fixing said finishing portion to the outer frame through the at least one rivet-like
fastener;

- mounting the inner frame with the outer frame having the finishing portion fixed,
preferably fixing the bowl between said inner and outer frame;

- mounting the assembled porthole to the cabinet.

According to a preferred embodiment of the invention, the at least one rivet-like
fastener is on a position so that, on the assembled state of the finishing portion on
the closure portion, it is contained inside a chamber defined by said closure
portion, preferably defined by the inner frame, the outer frame and preferably the
bowl.

More preferably said step of plastically deforming is carried out through a rotary
tool and/or a heated tool.

Preferably said at least one rivet-like fastener comprises a plurality of rivet-like
fasteners, said step of inserting the stud of each rivet-like fastener within the hole
of the or the same rivet-like fastener comprises aligning the stud of the or each
rivet-like fastener with the hole of the or the same rivet-like fasteners, and
simultaneously inserting the studs of all rivet-like fasteners within the holes of the
corresponding rivet-like fasteners, so that the finishing portion snaps towards the
closure portion.

Further features of the mounting method are similar to those disclosed in
connection with the laundry treatment machine.
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Features and advantages of the present invention will be more readily understood
from the following detailed description of some advantageous embodiments
thereof, which is provided below by way of non-limiting example with reference to
the accompanying drawings, wherein:

- FIG. 1 shows a perspective view of a laundry treatment machine, wherein a
porthole of the laundry machine is closed;

- FIG. 2 shows a front view of a first embodiment of a porthole of a laundry
treatment machine according to the invention

- FIG. 3 shows a cross-sectional view of the porthole taken along line A-A of
FIG. 2;

- FIG. 4 shows a cross-sectional and partially broken away view of the
porthole shown in FIG. 2, in a mounted condition;

- FIG. 5 shows a cross-sectional and partially broken away view of parts of
the porthole shown in FIG. 2, during assembly thereof;

- FIG. 6 shows a front view of a second embodiment of a porthole of a
laundry treatment machine according to the invention;

- FIG. 7 shows a cross-sectional view of the porthole taken along line A-A of
FIG. 6;

- FIG. 8 shows a cross-sectional and partially broken away view of the
porthole shown in FIG. 6, in a mounted condition and

- FIG. 9 shows a cross-sectional and partially broken away view of parts of
the porthole shown in FIG. 6,during assembly thereof.

Like elements are denoted by like reference signs throughout the figures.

In FIG. 1 a laundry treatment machine 1 is shown in a perspective view. In the
case shown, the laundry machine 1 is a laundry drying machine, but the laundry
machine of the invention can be a washing machine or a washing-drying machine.

The laundry treatment machine 1 comprises a parallelepiped cabinet (or housing)
2. The cabinet 2 may be advantageously made of a frame covered by a metal
sheet, e.g. a steel sheet.

Cabinet 2 houses a chamber 3 for treating laundry. The chamber 3, in the case
10
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shown of a laundry drying machine, is a drum rotatably mounted about a rotation
axis RR. The drum may be supported by one or more rollers rotatably mounted on
a supporting structure connected to the cabinet 2. Said one or more rollers can be
provided either on one or both drum end regions, and are preferably idle rollers,
i.e. rollers that rotate due to the rotation of the drum which is applied by a driving
arrangement, such as an electrical motor and a transmission belt connecting the
motor to the drum.

In the case of a washing machine or a washing-drying machine, the drum is
rotatable within a tub. Said tub is usually suspended in a floating manner inside
the cabinet by means of a number of coil springs and shock absorbers.

When the laundry treatment machine 1 is installed on the floor, in an operative
position, like in the example shown in FIG. 1, rotation axis RR is substantially
horizontal, but in a different advantageous embodiment rotation axis RR can be
inclined, or also vertical.

The laundry treatment machine 1 shown in FIG. 1 is a front-loading machine.

As shown, the cabinet 2 of the laundry drying machine 1 may advantageously
include a pull-out condensate collecting tank 4, as well as a control panel 5. These
components may be missing and/or other components may be present on the
cabinet 2. In particular, in the case of a laundry dryer machine, cabinet 2 will
further house —in a manner known per se- air circulation ducts, a heater, a drying
air moisture condenser, and a blower for circulating heated air in the ducts and in
the chamber 3, besides an electronic control unit. A panel 6 may be movable from
the front of cabinet 2 to provide access to a part of said components.

In the case of a washing machine or a washing-drying machine, e.g., the pull-out
condensate collecting tank 4 may be replaced by a drawer for a detergent,
softening agent and/or other additives.

A porthole 7 for providing access to and tightly closing the chamber 3 is provided
at a wall of the cabinet 2 (the front wall in the case shown), specifically at an
opening of the cabinet 2 and at an opening of the chamber 3.

Alternatively, the porthole can provide to the first opening or closure of the access
to the chamber, whereas the tightly closure is provided by an additional door
provided between the laundry treatment chamber and the porthole.

A hinge (not shown) is provided to pivot the porthole 7 to the cabinet 2 so that it

11
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can be opened by rotating it, generally about a vertical axis in the configuration of
the machine 1 shown in FIG. 1.

The hinge may be any conventional hinge, preferably of the type that is not visible
when the porthole 7 is closed.

A handle (not visible) may be provided at the porthole 7, to be gripped by a user.

A lock (not visible) is provided between the porthole 7 and the cabinet 2 to
block/unlock the former to the latter. The lock generally comprises a portion or first
member fixed to the cabinet 2 and a portion or second, matching member fixed to
the porthole 7 that cooperate with each other.

A sensor of the open/closed state of the porthole 7 may be provided — externally of
or embedded within the lock — to issue a state signal to an electronic control unit
of the laundry washing machine 1.

The porthole 7 may be reversible from a left hinge condition to a right hinge
condition.

The porthole 7 shown in the figures and described herein has a circular shape,
even though other shapes of the porthole are possible, such as square and
rectangular.

A first embodiment of a porthole or door 7 is now better disclosed with reference to
FIGs. 2-5.

Porthole 7 comprises a closure portion 8 or closure subassembly that actually has
the function of closing — and opening — the laundry treatment chamber 3, and a
finishing portion 9 that does not interact with the laundry treatment chamber 3. The
finishing portion 9 does not contribute to the actual closing / opening of the laundry
treatment chamber 3.

The closure portion 8 is the portion of the porthole 7 that is actually mounted to the
cabinet 2 through the above mentioned hinge, or in other manners.

As will be better disclosed hereinbelow, the finishing portion 9 of the porthole is,
conversely, associated to, more in particular borne by, the closure portion 8, and
preferably is not directly mounted to the cabinet 2.

Finishing portion 9 may be provided in order to enhance the aesthetical
appearance of the front side of the porthole 7, but may also be advantageous from

12
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a functional point of view, as will be better understood from the following
description. Again, it has however no function in closing the chamber 3.

The closure portion 8 preferably comprises a frame assembly.

In the shown preferred embodiment, the frame assembly comprises an inner
frame 10 and an outer frame 11.

The inner frame 10 and the outer frame 11 are preferably made in any suitable
plastic material, but may also be made of other materials, such as metal.

The closure portion 8 preferably further comprises a bowl 12.

The bowl 12 is usually made of a transparent or partly transparent glass, but may
be made in any other suitable material, even opaque.

As best seen in FIG. 3, bowl 12 is preferably generally convex towards the
laundry treatment chamber 3 in the assembled condition of the porthole 7, and
preferably has a portion 13 that protrudes inside the laundry treatment chamber 3
in the assembled condition of the porthole 7.

Bowl 12 may be preferably sandwiched between the inner frame 10 and the outer
frame 11, as better disclosed hereinbelow.

The bowl 12 advantageously comprises a flange or circumferential rim 14 that
extends radially outwardly, and is sandwiched between the inner frame 10 and the
outer frame 11.

The shape of the bowl 12 can however depart from what shown.

Finishing portion 9 may be also made of any suitable material, for example plastic
and/or metal, and usually is of a different material and/or surface finishing than the
frame assembly.

E.g., finishing portion 9 may be of a superior quality plastics, may be colored, may
have a glazed surface, a textured surface, etc.

The finishing portion 9 is preferably associated with, specifically fastened to the
outer frame 11 as disclosed below. However, in different embodiments it can be
fastened to the inner frame 10, or to any other part of the closure portion 8.

The finishing portion 9 of the embodiment now described comprises a finishing
ring 15.
13
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In the case of a circular porthole 7, the finishing ring 15 is preferably of annular
shape, and it is preferably concentric with the frame assembly as shown in FIG. 2,
SO as to be centered on the drum rotation axis R-R, in the closed condition of the
porthole 7.

With particular reference to FIGs. 4 and 5, closure portion 8 of porthole is
assembled in a manner known per se.

Typically, inner frame 10 and outer frame 11 are suitably securely fastened to
each other, e.g. through at least one screw — not visible — passing through at least
one internally threaded bushing 16. Any other fastening means may be used, such
as snap pins, welding, glueing, rivets, nails, nuts and bolts, and similar.

Inner frame 10 comprises a generally annular wall 17 that faces the cabinet 2 in
the closed condition of porthole 7.

Preferably, annular wall 17 defines a radially outer circumferential edge 18 and a
radially inner circumferential edge 19 of inner frame 10.

More in detail, from radially outer circumferential edge 18 towards radially inner
circumferential edge 19, annular wall 17 includes a first slanted portion 20, which
adjoins a second portion 21; the second portion 21 is perpendicular to the rotation
axis R-R in the closed condition of the porthole 7, and adjoins a third slanted
portion 22; the third slanted portion 22 adjoins a fourth portion 23, which is parallel
to the second portion 21.

Advantageously, the inner frame 10 further comprises a generally annular rim 24
that extends generally outwards from the generally annular wall 17, essentially in
the direction of rotation axis R-R in the closed condition of porthole 7, near the
radially outer circumferential edge 18.

Outer frame 11 preferably comprises a generally annular wall 25, that in the
mounted condition of porthole 7 is substantially parallel to and spaced from
generally annular wall 17 of inner frame 10 on the side opposite the cabinet 2 of
the laundry treatment machine 1 when the porthole is in closed position. Generally
annular wall 25 will be better disclosed below.

The outer frame 11 further comprises a circumferential radially outer rim 26 that
extends generally inwards from the generally annular wall 25, essentially in the
direction of rotation axis R-R in the closed condition of porthole 7.

14
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In the mounted condition of the frame assembly, rim 24 of inner frame 10 is
radially inner with respect to rim 26 of outer frame 11, but the vice versa may

apply.

Rim 26, at its inner extremity, preferably comprises a noich 27 for locating and
receiving the outer circumferential edge 18 of inner frame 10.

Thus, the frame assembly is essentially closed at its radially outer periphery,
defining an internal chamber.

Circumferential radially outer rim 26 of outer frame 11 defines an outer
circumferential edge 28 of outer frame 11.

The outer frame 11 further comprises a generally sloped wall 29 that extends
radially inwards of, and generally inwards from, the generally annular wall 25.

More in detail, generally sloped wall 29 comprises an outer edge 30, a first slanted
inner portion 31, a second slanted inner portion 32 having a different slope than
the first slanted portion 31, and an inner rim 33 that extends for a short length
essentially along the direction of rotation axis R-R in the closed condition of
porthole 7 and defines the inner circumferential edge 34 of outer frame 11.

Ribs 35 may preferably be provided at either of inner frame 10 and outer frame 11
and are configured to improve the frame assembly stiffness as well as to assure
the correct spacing between the inner and outer frames 10, 11.

The annular wall 17 of inner frame 10 at the circumferentially inner edge 19 and
the inner rim 33 of outer frame 11 are spaced from each other in the direction lying
along rotation axis R-R in the closed condition of porthole 7, so that a gap 36 is
formed.

During assembly, the flange 14 of bowl 12 is sandwiched between the inner frame
10 and outer frame 11 at the gap 36.

Bowl 12 is more specifically just clamped between the inner frame 10 and the
outer frame 11, namely held between them because the inner frame 10 and the
outer frame 11 are so fixed to each other as to be pressed one towards the other.

In alternative embodiments, the bowl 12 may be fixed to the outer frame 11, to the
inner frame 10 or to both the outer frame 11 and the inner frame 10, through
suitable means such as screws, rivets, glue, nuts and bolts, etc.
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Advantageously, the flange 14 of the bowl 12 is sandwiched within gap 36
between the fourth portion 23 of the generally annular wall 17 of the inner frame
10, and the end of inner rim 33 of the outer frame 11. In the assembled condition,
a small gap 37 may be present between the radially inner circumferential edge 19
of inner frame 10 and the bowl 12 in order to accommodate a bowl 12 having high
circularity tolerance.

The portion of bowl 12 that is radially inner to the inner circumferential edge 34 of
outer frame 11 is preferably visible from the outside of the laundry washing
machine 1, and the laundry treatment chamber 3 is therefore visible through bowl
12 when the latter is at least partly transparent.

The inner frame 10 may also be provided with centering protrusions 38 which aid
in properly positioning the bowl 12 and/or the outer frame 11 during assembly.

It should be noted that the shape of the inner frame 10 and of the outer frame 11
may however depart even considerably from that shown and disclosed.

As mentioned, finishing portion 9 is associated to the closure portion 8.

A seat 39 is preferably provided in closure portion 8 for receiving the finishing
portion 9.

Preferably, seat 39 is defined in outer frame 11, more preferably in generally
annular wall 25 of outer frame 11 as shown.

In the shown preferred embodiment, seat 39 comprises at least one, and
preferably two grooves 40, 41. The grooves 40, 41 are preferably circular and are
arranged near the outer circumferential edge 28 of outer frame 11, and near the
generally sloped wall 29 of outer frame 11, respectively.

Each groove 40, 41 has preferably a substantially C-shaped cross-section so as to
have an essentially flat bottom 42, 43 and lateral walls 44, 45, 46, 47 extending
essentially perpendicular to the bottom 42, 43 of the groove 40, 41. Any other
cross-sectional shape of the grooves 40, 41 is however possible. It is noted that
lateral wall 47 of groove 41 is longer than lateral wall 46.

Finishing portion 9, namely finishing ring 15 in the presently discussed
embodiment, comprises a substantially flat annular wall 48.

Advantageously, finishing ring 15 comprises a radially inner and a radially outer
edge which are bent inwards, thus forming rims 49, 50. Finishing ring 15 thus has
16
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an essentially C-shaped cross-section.

Rims 49, 50 are housed within grooves 40, 41, respectively, of seat 39 of the
frame assembly. More in particular, rims 49, 50 preferably rest on the bottoms 42,
43 of grooves 40, 41.

However, seat 39 may also be otherwise shaped, and rims 49, 50 may be
replaced by suitable means of the finishing portion 9 matching with the seat, or
may be omitted. Furthermore, seat 39 may be altogether absent.

Preferably the outer edge 30 of generally sloped wall 29 of outer frame 11
protrudes slightly outwardly with respect to generally annular wall 25 of outer
frame 11, so that the finishing ring 15 does not protrude outwards from the outer
frame 11 when housed within seat 39. Preferably finishing ring 15 is flush with said
outer frame 11.

According to the invention, the finishing portion 9 is fastened to the closure portion
8 of the porthole 7 through at least one rivet-like fastener 51. The finishing portion
9 is borne by closure portion 8.

Under rivet-like fastener associated with two components it is meant a connection
device comprising an inserting portion provided on a first component, said
inserting portion being inserted in an opening provided on a second component so
that, in its inserted position, the inserting portion extends beyond said opening with
its extremity, and said extremity being deformed enlarging its cross section, at
least partially overlapping the radial periphery of the opening, preventing the
extraction of the inserting portion from the opening, and so preventing the
disassembly between the first and the second component.

More specifically, in the embodiment shown, the finishing portion 9 is fastened to
the frame assembly of the closure portion 8, and preferably to the outer frame 11
of the porthole 7, through said at least one rivet-like fastener 51.

Preferably, there is a plurality of rivet-like fasteners 51, comprising two, three, or
more rivet-like fasteners 51. Two such rivet-like fasteners 51 are visible in FIG. 3.

Preferably said rivet-like fasteners 51 are arranged along a closed line proximal to
an outer periphery of the porthole 7, namely proximal to outer circumferential edge
28 of outer frame 11.

In embodiments, the rivet-like fasteners 51 are equally spaced apart, namely
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equally distributed along the periphery of the porthole 7. This allows for the
finishing portion 9 to be rotated in a plurality of different positions with respect to
the closure portion 8 corresponding in number to the number of rivet-like fasteners
51.

In other embodiments, the rivet-like fasteners 51 are not equally spaced apart, so
that the finishing portion 9 may only assume less rotational positions with respect
to the closure portion 8.

The rivet-like fasteners 51 are preferably all equal to one another, though they
might differ in shape and/or size.

Preferably each rivet-like fastener 51 comprises a stud 52 provided on, preferably
integral with, the finishing portion 9, and a hole 53 provided on, preferably formed
in the closure portion 8.

The hole 53 is advantageously a non-threaded through hole.

The stud 52 preferably protrudes inwards from the annular wall 25 of finishing ring
15, and has a free end that is labeled 54 in FIG. 5 and 60 in FIG. 4 for reasons
that will be clear below.

Free end 54 of stud 52 is preferably slightly beveled, to facilitate its insertion into
hole 53.

The stud 52 is sized for insertion within the hole 53 in an initial, non-riveted
condition, which is shown in FIG. 5.

The shown stud 52 is also sized so that its free end 54 protrudes from the hole 53
in the initial, non-riveted condition. According to the rivet-like fastener definition
above explained, the free end 54 of the stud 52 represents the inserting portion
extremity extending beyond the opening, the latter being the hole 53.

The hole 53 is more preferably made through a bushing 55, or holed protrusion 55,
which is preferably integral with the closure portion 8. Alternatively, hole 53 may
be made in an insert, that protrudes or not from closure portion 8.The insert may
be inserted within a bigger hole formed in the closure portion.

Preferably the bushing 55 is integral with and protrudes inwards from generally
annular wall 25 of outer frame 11, and has a free end 56.

The bushing 55 is preferably substantially tubular in shape.
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The hole 53 is preferably countersunk.

Alternatively, the hole 53 might be counterbored. As another alternative, the free
end 56 of the bushing 55 might have a collar protruding away from a longitudinal
axis the bushing 55.

The hole 53 of the bushing 55 at the end 57 opposed to the free end 56 may also
be tapered as shown, to facilitate the insertion of stud 52 thereinto.

Advantageously, the hole 53 is initially - at the outer end 57 at the annular wall 25
of outer frame 11 — comparatively large, then it narrows down to a minimum inner
diameter, then it can have an intermediate length 58 of a constant diameter, and
thereafter it widens again at the free end 56 of the bushing 55.

Preferably, the hole 53 has a circular cross-section, and the stud 52 has a circular
outer cross-section. They may however have differently shaped —and matching—
cross-sections, such as a square, hexagonal or triangular cross-section, or a
cross-section in the shape of a circle having a sector removed, so as not to allow
rotation of the finishing portion 9 with respect to the closure portion 8 about the
fastener 51, even when there is a single fastener 51.

The bushing 55 can have any outer cross-sectional shape; in a preferred
embodiment, however, the outer cross-sectional shape is circular.

Preferably, a hole 59 extends longitudinally along the stud 52. The stud 52 is
therefore tubular.

More preferably, hole 59 is blind and in particular does not extend through the
annular wall 48 of finishing ring 15, in such a way that blind hole 59 is not visible
from the outside of the porthole 7.

Hole 59 may be slightly countersunk as shown.
The stud 52 is preferably sized so that it is inserted in the hole 53 without slack.
More preferably the stud 52 is sized to be force fitted within the hole 53.

The dimensions, the tolerances, and/or the above described conformation of the
hole 53 and the stud 52, provide a snapping action when the stud 52 is inserted in
the hole 53, and in particular when all studs 52 are initially faced at and aligned
with the corresponding holes 53 of the rivet-like fasteners 51, and then the
finishing portion 9 is pushed towards the closure portion 8 to insert the studs 52
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into the holes 53.

After the insertion of the stud 52 in the hole 53, the free end of the stud 52, which
is depicted as straight and labeled with reference number 54 in FIG. 5, is upset, or
riveted, at the hole 53 so as to obtain the mounted or associated condition of the
finishing portion 9, wherein it is securely fastened to the closure portion 8 and
borne thereby. According to the rivet-like fastener definition above provided, the
free end of the stud 52 acts as the free end of the insertion portion, that is
deformed enlarging its cross section, at least partially overlapping the radial
periphery of the hole 53, preventing the extraction of the stud 52 from the hole 53,
and so preventing the disassembly between the finishing portion 9 and the closure
portion 8.

The assembled condition of the porthole 7 is shown in FIG. 4. It may be seen that
at the free end of the stud 52, in FIG. 4 labeled with reference number 60, a head
is now formed having a bigger cross-section than the hole 53, so that the stud 52
is retained in the hole 53.

More in particular, the free end 60 of stud 52 is now flared and conforms to the
countersunk of hole 53 at the free end 56 of bushing 55.

According to a preferred embodiment of the invention, the deformed free end 60 of
the stud 52 is placed at a position so that, in the assembled state of the finishing
portion 9 on the closure portion 8, it is contained inside the chamber defined by
said closure portion 8, preferably defined by the inner frame10, the outer frame 11
and preferably the bowl 11.

To this end, a tool (not shown) engages the free end 54 of the stud 52 after the
stud 52 has been fully inserted into hole 53 (FIG. 5), and plastically deforms it.

When stud 52 is provided with blind hole 59, a bit of the tool is advantageously
inserted into the blind hole 59, thus ensuring a proper alignment between the tool
and the stud 52.

The bit of the tool may be rounded, but is preferably pointed or conical.

Preferably, a rotary tool is used. The tool is preferably motorized, and it may be
provided with a conical bit.

The rotary tool deforms the free end 54 of the stud 52, due to the rotary movement
of said tool — as well as the pressure — towards the countersunk portion of hole 53.
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Heat is thus generated through friction between the bit of the tool itself and the
free end of the stud 52, thereby softening the material of the stud 52, until it is
brought beyond its yield point.

Pressure of the rotary tool against the free end of stud 52 towards the free end 56
of bushing 55 may contribute to softening the material of stud 52.

The free end of the stud 52 is thus deformed against the wall about hole 53, e.g. is
deformed into the flared shape that conforms to the countersunk of hole 53 of
bushing 55 shown in FIG. 4.

The rotary tool may conveniently be a non-heated tool, thus avoiding any risk of
burn.

Alternatively, the tool may be heated. When the tool is heated, it may also be
stationary.

In the alternative embodiment where the stud / insertion portion is not provided
with a blind hole, resulting in a non-tubular stud / portion, different known tools can
be advantageously used for deforming the free extremity of said stud / insertion
portion; for example, it can be used a tool imparting an axial pressure toward the
stud / insertion portion, allowing the deformation of said end; preferably, said
deformation can be improved by a suitable tool shape (i.e. a dome shape) and / or
by the use of a heated tool.

The coupling obtained between the studs 52 and the bushings 55, thanks to the
force fit and riveting of the studs 52, is extremely secure.

Another advantageous embodiment of a porthole 7 is now disclosed with
reference to FIGs. 6-9, wherein like parts are labeled similarly to the
corresponding parts of the previously described embodiment, with the same
reference numerals or reference numerals increased by 100. This embodiment will
only be described in what differs from the embodiment of FIGs. 2-5.

The finishing portion 9 of the embodiment now described comprises a finishing
cap 115.

In the case of a circular porthole 7, the finishing cap 115 is preferably a disc
shaped cap, and it is preferably concentric with the frame assembly as shown in
FIG. 6 so as to be centered on the drum rotation axis R-R, in the closed condition
of the porthole 7.
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It is noted that in FIG. 6, it is assumed that finishing cap 115 is opaque, so that
bowl 12 is concealed by the finishing cap 115, but this is not mandatory as stated
above.

The finishing cap 115 may also comprise a radially inner portion made of
transparent or at least partly transparent material, so as to allow the inner of the
laundry processing chamber 3 to be seen therethrough, and an opaque annular
portion radially outer to the radially inner portion, that conceals the rivet-like
fasteners 51 and other features of the closure portion 8.

The finishing cap 115 can play an aesthetic role, and may also have the function
of safeguarding against injuries that might arise should the bowl 12 — which may
reach high temperatures during operation of the laundry machine 1 — be reachable
in the closed condition of the porthole 7.

The seat 139 for finishing cap 115 differs from seat 39 for finishing ring 15 in that it
comprises a single groove 140, preferably circular and arranged near the outer
circumferential edge 28 of outer frame 111. The inner groove 41 of the previous
embodiment near the generally slanted wall 29 of outer frame 11 is replaced by a
step 141. The shape of generally slanted wall 129 is also slightly different from that
of the previous embodiment.

The finishing cap 115 comprises a substantially disc shaped wall 148.

Finishing cap 115 preferably comprises a radially outer edge which is bent
inwards, thus forming a rim 149.

Finishing cap 115 further preferably comprises a circular ridge 150 protruding
inwards.

Rim 149 and ridge 150 are housed within groove 140 and step 141, respectively,
of seat 139 of the frame assembly of porthole 7.

Thus, differently from the previous embodiment, in the presently disclosed
embodiment the finishing portion 9 does protrude outwards from the outer frame
11 when housed within seat 139. According to this provision, the finishing cap 115
preferably defines essentially the entire outer surface of the porthole 7, that is
visible when the porthole 7 is in the closed condition; therefore the aesthetic
appearance of the porthole 7 may be improved.

However, also seat 139 may be otherwise shaped, and finishing cap 115 be
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shaped so as to match with the seat 139. For example, step 141 may be still be
replaced by a groove, that has however not a radially inner lateral wall deeper or
longer than the radially outer lateral wall.

Furthermore, seat 139 may be altogether absent.

In other embodiments, the rim 149 and ridge 150 of finishing cap 115 can be
suitably longer than what shown in order for the finishing cap 115 to be seated
within seat 39 of outer frame 11 of the previous embodiment.

Thus, the seat for housing the finishing portion 9 may be unique for alternatively
housing a finishing disc shaped cap or a finishing ring, thus avoiding the need of a
dedicated outer frame for each finishing portion 9.

It will be appreciated that in a method of assembling the laundry treatment
machine 1, the following steps will be carried out:

- providing the finishing portion 9 and the closure portion 8 of the porthole 7;

- fixing said finishing portion 9 to the closure portion 8 through at least one rivet-
like fastener 51; and

- mounting the porthole 7 to the cabinet 2.

When the at least one rivet-like fastener 51 comprises a stud 52 protruding from
the finishing portion 9, and a hole 53 provided at the closure portion 8, the step of
fixing the finishing portion 9 to the closure portion 8 comprises the steps of:

- inserting the stud 52 within the hole 53 in an initial, non-riveted condition, and
- riveting said stud 52 at the hole 53 in a mounted condition.

Preferably, as said above the step of riveting comprises plastically deforming a
free end 54 of the stud 52, the plastic deformation being obtained by a rotary tool
and/or by a heated tool.

Preferably the assembly of the porthole 7 will take place by first securing the
finishing portion 9 or finishing ring 15 to the outer frame 11, then riveting the
fastener(s) 51, and only thereafter securing the inner frame 10 to the outer frame
11 with the interposition of bowl 12 (for example through screw means).

It is indeed noted that the rivet-like fastener(s) 51 is(are) covered by — and thus
advantageously sheltered by — the inner frame and hidden to view. Due to the fact
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of said coverage of the rivet-like fastener(s), the latter remain(s), in the assembled
state of inner frame 10, the outer frame 11 and possibly of the bowl 12, contained
inside the resulting chamber; consequently, said fastener(s) is(are) not externally
visible, with the advantageous prevention of the aesthetical impact on the porthole.

The above is a description of various embodiments of inventive aspects, and
further changes can be made without departing from the scope of protection of the
present invention. The shape and/or size and/or location and/or orientation of the
various components and/or the succession of the various steps can be changed.
The functions of one element or step can be carried out by two or more
components or steps, and vice-versa. Components shown directly connected or in
contact can have intermediate structures arranged between them. Steps shown as
directly subsequent can have intermediate steps carried out between them. The
details shown in a figure and/or described with reference to a figure or to an
embodiment can apply in other figures or embodiments. Not all of the details
shown in one figure or described in a same context necessarily have to be present
in a same embodiment. Features or aspects that turn out to be innovative with
respect to the prior art, alone or in combination with other features, should be
deemed to be described per se, independently of what has been explicitly
described as innovative.

In particular, the closure portion of the porthole may largely differ from that shown
and described. It might comprise a single frame, and/or a bowl one piece with the
single frame or with one of the inner and outer frames.

From the description that has been made, the features of the laundry treatment
machine and of its assembling method, object of the present invention, are
manifest, just as the relative advantages are also manifest.

Further variants of the embodiments described above are possible, without
departing from the teachings of the invention.

In an alternative not shown in the drawings, the finishing ring 15 and the finishing
disc shaped cap 115 may both be provided, the finishing ring 15 being arranged
radially outer with respect to the finishing disc shaped cap 115. In this case, two
series of rivet-like fasteners 51 will be provided for in the closure portion 8 of the
porthole 7.
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1. A laundry treatment machine (1) comprising a cabinet (2) housing a chamber
(3) for treating laundry, and a porthole (7) movable between an open position for
providing access to the chamber (3) and a closed position for closing the chamber

3),
wherein said porthole (7) comprises:

- a closure portion (8) having the function of closing and opening the chamber (3),
said closure portion being mounted to the cabinet (2), and

- a finishing portion (9) associated with the closure portion (8),

wherein said finishing portion (9) is fixed to the closure portion (8) through at least
one rivet-like fastener (51).

2. The laundry treatment machine (1) according to claim 1, wherein said at least
one rivet-like fastener (51) comprises a first element integrated on said closure
portion (8) and a second element integrated on said finishing portion (9).

3. The laundry treatment machine (1) according to claims 1 or 2, wherein the at
least one rivet-like fastener (51) comprises a stud (52) protruding from the finishing
portion (9), and a hole (53) provided at the closure portion (8), the stud (52) being
inserted within, and riveted at the hole (53).

4. The laundry treatment machine (1) according to claim 3, wherein the hole (53) is
made in a bushing (55) protruding from the closure portion (8).

5. The laundry treatment machine (1) according to any of claims 3-4, wherein a
mounted condition of the rivet-like fastener (51) is obtained through a plastic
deformation of a free end (54) of the stud (52).

6. The laundry treatment machine (1) according to any of claims 3-5, wherein the
hole (53) is countersunk.

7. The laundry treatment machine (1) according to any of claims 3-6, wherein the
stud (52) is sized to be force fitted within the hole (53).

8. The laundry treatment machine (1) according to any of claims 3-7, wherein a
longitudinal blind hole (59) extend within the stud (52).
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9. The laundry treatment machine (1) according to any of the previous claims,
wherein the closure portion (8) comprises an inner frame (10) facing the cabinet
(2), and an outer frame (11, 111) on the side opposite the cabinet (2) when said
porthole (7) is in closed position, and wherein the finishing portion (9) is fixed to
the outer frame (11, 111).

10. The laundry treatment machine (1) according to any of the previous claims,
wherein the closure portion (8) comprises a seat (39, 139) for receive the finishing
portion (9).

11. The laundry treatment machine (1) according to any of the previous claims,
wherein the finishing portion (9) comprises a finishing disc shaped cap (115).

12. The laundry treatment machine (1) according to any of the previous claims,
wherein the finishing portion (9) comprises a finishing ring (15).

13. Method of assembling a laundry treatment machine (1) comprising a cabinet
(2) housing a chamber (3) for treating laundry, and a porthole (7) movable
between an open position for providing access to the chamber (3) and a closed
position for closing the chamber (3), wherein said porthole (7) comprises a closure
portion (8) having the function of closing and opening the chamber (3), and a
finishing portion (9) associated with the closure portion (8), the method comprising
the steps of:

- providing the finishing portion (9) and the closure portion (8) of the porthole (7);

- fixing said finishing portion (9) to the closure portion (8) through at least one rivet-
like fastener (51); and

- mounting the porthole (7) to the cabinet (2).

14. The method according to claim 13, wherein the at least one rivet-like fastener
(51) comprises a stud (52) protruding from the finishing portion (9), and a hole (53)
provided at the closure portion (8), the step of fixing the finishing portion (9) to the
closure portion (8) comprising the steps of:

- inserting the stud (52) within the hole (53) in an initial, non-riveted condition, and
- riveting said stud (52) at the hole (53) in a mounted condition.

15. The method according to claim 14, wherein the step of riveting comprises
plastically deforming a free end (54) of the stud (52), the plastic deformation being
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