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Description

Field of the invention

[0001] The present invention relates to a door assem-
bly for a laundry treatment device, in particular for a wash-
ing machine, a dryer or a washer/dryer, i.e., a washing
machine having also dryer functions. The door assembly
is so construed to have an appealing aesthetic appear-
ance and to minimize the number and type of parts as-
sociated with manufacturing and installing such door as-
sembly in different devices. Further, the invention relates
to a method to change the location of a handle of the
door assembly.

Background of the invention

[0002] Conventionally, laundry treatment devices in-
clude a casing within which a laundry treatment chamber,
such as a drum, is located. In the casing, more in partic-
ular in a front wall of the same, an opening is formed, to
allow the user to accede to the treatment chamber in
order to load or unload the laundry before and after the
washing and/or drying cycle(s). A door assembly, also
called porthole, is rotatably fixed, for example hinged, to
the casing and it is apt to open and close the mentioned
opening.
[0003] It is known that the aesthetic appearance of the
laundry treatment device is important and represents a
characteristic that might determine the device’s choice
by the user. Among the preferred aesthetic characteris-
tics, a smooth, even and glossy door assembly is partic-
ularly important. In order to improve the aesthetical ap-
pearance of the door assembly, in the prior art it is known
to provide the door assembly with a cover ring element,
generally shaped as a ring, for protecting and/or deco-
rating the door assembly and hiding joints or connecting
elements. Moreover, alternatively or in addition, it is par-
ticularly desired that the door outer surface follows sub-
stantially the outer surface of the front wall where it is
hinged, in other words that the door does not, or only to
a minor extent, protrude or stick out or is recessed from
the wall where it is attached to.
[0004] "Curved" or tilted front walls are increasingly
popular in known laundry treatment devices. In these de-
vices, the front wall is not completely flat, but it presents
a finite radius of curvature, e.g., it has a roundish shape.
This means that the front wall presents at least a portion
which is inclined with respect to a vertical plane. In this
non-flat front wall, to obtain a substantially uniform sur-
face, without edges of the door visibly protruding or being
recessed from the same, becomes rather cumbersome.
[0005] A possible known solution is to incline the door
itself, so that the axis of rotation of the door is also inclined
with respect of a vertical plane. This is shown for example
in EP 1466047 where a washing machine and a dryer
are disclosed, in which a user can watch the inside there-
of, and a user can put the laundry into the inside thereof,

and draw out the same. The washing machine includes
a cabinet having an opening at the front thereof; a tub
provided inside the cabinet for storing washing water; a
drum being rotatably provided to a spinning shaft by a
motor inside the tub; and a door provided at the opening
for being tilted to the inside of the washing machine. The
dryer has the same structure as the washing machine.
[0006] A further door having curved surfaces is dis-
closed in EP 1386994 wherein it is shown a door on a
laundry dryer/drum type washing machine including a
door frame having a central opening, for opening/closing
an opening in a front part of a cabinet for introduction/tak-
ing out of laundry, an outer window fixed to a front surface
of the door frame, and an inner window fixed to a rear
surface of the door frame, wherein the door frame has a
front surface curved in left/right directions, and the outer
window is curved the same with the door frame.
[0007] It is also known that, in laundry treatment de-
vice, it is desired to be able to change the position of the
handle with respect to the door to open and/or close the
door. For example, depending on the location of the de-
vice in the user’s premises, it might be preferable to have
a device with a left-hand opening with respect to the axis
of rotation of the door, or alternatively a right-hand open-
ing. The position of the handle in the two configurations
typically differs by a rotation of the handle with respect
to the door. In addition, in case the handle is not located
along the centerline of the door, it is also desired to
change the position of the handle from a "lower" position
to an "upper" position or vice-versa, in case the device
is mounted on the floor or on top of another appliance or
piece of furniture. In this case, the "distance" between
the two desired handle positions is less than 180°, gen-
erally of about 90°. This need arises for example in case
of dryers than are commonly mounted either on the floor
of a room or on top of a washing machine.
[0008] In addition, when a reversible door assembly is
considered in a curved or tilted front wall, a good "match-
ing" between the outer surface of the front wall and the
outer surface of the door assembly becomes even more
critical. The reversibility indeed requires that the door as-
sembly fits into the front wall in two configurations sep-
arated by a 180° rotation, which imposes even more con-
straints onto the door assembly itself, so that the appli-
ance can still achieve an acceptable aesthetic appear-
ance in both configurations.
[0009] Due to these needs, the number and type of
parts, steps, time and costs associated with manufactur-
ing and installing a prior art door on a laundry treatment
device are relatively high because many different doors
with different handle’s configurations have to be availa-
ble, which may affect the efficiency, cost and time of man-
ufacturing the appliance itself. Moreover, different man-
ufacturing lines or stations may be needed to manufac-
ture the different doors, which again may affect the effi-
ciency, cost and time of manufacturing of the laundry
treatment device.
[0010] This problem has for example being considered
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in WO 2011/012593. In this application, a household ap-
pliance is described, which includes a housing having an
opening for accessing an interior of the housing, a tub
disposed inside the housing and having a rotating drum
therein for receiving laundry through the opening, and a
door assembly having a see-through portion for viewing
into the tub and being pivotably coupled to the housing
and movable between an open position and a closed
position. The door assembly includes a door frame and
a front ring coupled directly or indirectly to the door frame.
The front ring includes a front face having an outside and
inside edge, the inside edge defining an opening that
substantially corresponds to the see-through portion, and
a recessed rear face on an opposite side of the front ring
from the front face, wherein the recessed rear face in-
cludes a handle portion extending around at least a por-
tion of the front ring.

Summary of the invention

[0011] The present invention relates to a door assem-
bly for a laundry treatment device, wherein with "laundry
treatment device" a washing machine, a laundry dryer or
a combined washer/dryer machine is indicated.
[0012] It is an object of the present invention to provide
a door assembly for a laundry treatment device which
can be assembled in an easy and reliable manner and
which can be adapted so as to be assembled in different
handle’s configurations, that is to say a door assembly
in which the handle can be located differently, using the
same parts and components. Therefore, with such a door
assembly, there is no need of realizing a plurality of door
assemblies, one for each desired handle position.
[0013] Another object is to provide a door assembly
which can be used in different types of laundry treatment
devices with minor changes.
[0014] Additionally, a further object is to provide a laun-
dry treatment device the aesthetic appearance of which
is improved. Moreover, the surface of the door assembly
and the surface of the front wall are better "matching"
than in the prior art.
[0015] Applicants have realized that, in order to obtain
the above mentioned objects of the invention, a door as-
sembly defining different planes is to be used, angled
one with respect to the other. Preferably, a first plane is
the plane in which the closure of the opening in the casing
of the laundry treatment device is formed and a second
plane is the plane following substantially the contour of
an outer surface of the casing of the laundry treatment
device.
[0016] In this door assembly, a handle-carrying ele-
ment is provided, sandwiched between the two planes,
which can rotate on a plane parallel to the second plane
from one position to the other.
[0017] Indeed, in a non-symmetrical door, such as a
door defining two different planes in order to better fit into
a curved laundry treatment device, reversibility of the
door itself, i.e., a change from a left-hand door assembly

to a right-hand door assembly or vice-versa, is rather
complex because the rotation of certain elements in the
door can cause the rotation of the "tilted" plane, so that
the curvature of the door does not correspond any more
to the curvature of the front door of the laundry treatment
device, but it is substantially contrary to the same. In an
analog manner, any change in the location of the handle,
without reversibility of the door, can cause the same prob-
lem.
[0018] Thus, Applicants have introduced in the door
assembly of the invention a handle-carrying element car-
rying the handle which can rotate, so that the handle can
be positioned in a plurality of different locations, and the
plane in which the rotation takes place is "inclined", so
that, also after a change in handle location, the door as-
sembly remains with a correct shape.
[0019] In the following, with "right-hand" doors and
"left-hand" doors, door assemblies which can be opened
form the right side or from the left side, respectively, with
respect to an axis of rotation of the door itself are meant.
[0020] In addition, the aforementioned invention ap-
plies not only to washing machines, but also to dryers
and to combined washer/dryers without substantially
modifications, being the construction of the door assem-
bly substantially similar in all the named appliances.
[0021] Preferably, the present invention is applicable
to dryers, where the reversibility of the door is an espe-
cially felt need.
[0022] According to a first aspect, the invention relates
to a door assembly for a laundry treatment device, apt
to open and/or close an opening defined in said laundry
treatment device, said door assembly comprising a
frame, said frame including:

• A front door frame forming a front surface of the door
assembly, said front surface defining a front plane,
said front door frame including a front aperture de-
fining an inner edge;

• A rear door frame forming a rear surface of said door
assembly, said rear surface defining a closure plane
apt to abut against the opening formed in said laun-
dry treatment device, said front plane and said clo-
sure plane intersecting one the other so as to form
an angle different from 0° and 180°;

• a handle-carrying element interposed between said
rear door frame and front door frame, and a handle
coupled to said handle-carrying element, said han-
dle-carrying element being apt to be mounted in at
least a first and a second alternative positions, so
that said handle can be positioned in proximity of
said inner edge of said front frame in at least a first
and second different locations; and

• a cap element interposed between said front door
frame and said rear door frame and at least partially
covering said front aperture.
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[0023] The door assembly of the invention is apt to be
coupled to a laundry treatment device having an opening.
The door assembly, when connected to the laundry treat-
ment device, can be moved, preferably oscillated, from
an open configuration or position , which is the configu-
ration in which the door assembly is detached from the
opening and the treatment chamber of the device is ac-
cessible, and a closed configuration or position, which is
the configuration in which the door assembly closes the
opening.
[0024] The present invention is relative to an "asym-
metric" door assembly including a frame divided in two
portions, a front frame and a rear frame. "Asymmetric"
means that the door frame, when sectioned by a median
horizontal plane passing through a frontal centerline of
the frame, is not symmetrical: in the resulting section, the
lower and upper part of the section have different shapes,
in particular if seen from the side.
[0025] The rear frame is the portion that abuts against
the opening formed in a front wall of the laundry treatment
device. Generally, but not necessarily, the rear door
frame is not visible from the outside when the door as-
sembly is in a closed operative position.
[0026] The rear door frame includes a rear surface,
which is the one that faces the opening in the casing
when the door assembly is in a closed configuration. The
rear surface defines a plane which is called closure plane,
due to its function of "closing" the laundry treatment de-
vice when the door assembly is in a closed operative
position. It is to be understood that not all the rear surface
has to lie on the same closure plane; moreover it does
not even mean that the majority of the rear surface lies
on the same closure plane. The closure plane is the plane
defined by a portion of the rear surface which abuts on
the casing, or front wall, of the laundry treatment device.
In other words, the closure plane is defined by the surface
which is in contact to, when the door assembly is in a
closed configuration, the laundry treatment device (e.g.,
to any portion thereof), such as for example a closure
bellow.
[0027] In addition, the rear door frame has preferably
also a surface opposite to the rear surface and facing the
front door frame, called front door of the rear door frame.
[0028] For example, the rear door frame includes an
annular element, from which a bowl shaped member
preferably extends towards the interior of the casing,
when the door assembly is in a closed position on the
laundry treatment device. Preferably, the annular ele-
ment surrounding an edge of the bowl shaped member
defines the closure plane. Indeed, in this case, when the
door assembly is in a closed position on the device, the
annular element abuts on an edge of the opening of the
casing, while the bowl shaped member penetrates into
the opening inside the casing. The annular element thus
defines a first and a second opposite surface. One of the
two surfaces is the rear surface in contact with the casing,
e.g., with the front wall of the laundry treatment device,
while the opposite second surface, the front surface, is

facing the front door frame for connection thereof.
[0029] Preferably, annular element and bowl shaped
member are formed one integral to the other, e.g., as a
single piece.
[0030] The front door frame is the portion of frame that
represents the most visible part of the door assembly and
one of its surfaces, called front surface of the front door
frame, defines the outer surface of the door assembly.
[0031] Therefore, the aesthetical appearance of the
door assembly is mainly given by the shape and finishing
of the front door frame.
[0032] The front door frame has an aperture, general
centrally located.
[0033] According to the invention, the front surface of
the front door frame defines a plane which is not parallel
to the plane defined by the rear surface of the rear door
frame; on the contrary the two planes form an angle ther-
ebetween.
[0034] The front door frame includes, in addition to the
front surface, a rear surface. The rear surface faces the
front surface of the rear door frame when the door as-
sembly is in an assembled configuration.
[0035] The front frame plane, which is a maximal area
front plane, is defined as follows. Taken a "virtual" plane,
it is put into contact with the front surface of the front door
frame. The location where the plane is "stable" on the
front frame, i.e., where it contacts the front surface in at
least three different points, defines the location of a can-
didate front plane.
[0036] Also planes that section a portion of the front
surface can be considered as candidate front planes.
However, no point belonging to the surface of the sec-
tioned portion of the front frame can be considered as
generating one of the three points of front surface to
which the candidate front plane is in contact. In other
words, the "cut", i.e., sectioned part, of the front frame
does not form a locating point for the candidate front
frame. The three points defining the candidate front plane
have all to belong to the "uncut", i.e., unsectioned, front
surface.
[0037] In case there is a single location in which the
plane is stable, this single location defines the location
of the front plane, i.e., the single candidate front plane is
the front plane. Otherwise, a plurality of such locations,
and thus a plurality of candidate front planes, can be
present.
[0038] The candidate front plane defining the largest
area on the front surface is the front plane (thus the max-
imal area front plane). The largest area is calculated as
follows.
[0039] In a first possible case, all candidate front
planes, when in contact to the front surface of the front
frame, define on the front surface at least a closed curve
(or even an area, in case a candidate front plane is in
contact with a planar portion of the front surface). Each
closed curve encircles an area (or, as mentioned, the
area is directly defined): the candidate front plane which
forms the largest of these areas is the front plane. The
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area may include a portion of front surface, but it may
also include portion(s) not belonging to the front surface.
[0040] In case a candidate front plane which sections
a portion of the front frame is present, the sectioned por-
tion of the front frame cannot be considered as part of
the closed curve. In addition, the sectioned portion has
to be internal to the closed curve, with an unsectioned
portion of front surface present therebetween, i.e., the
sectioned portion and the closed curve are not in contact
to each other.
[0041] Otherwise, there is (are) candidate front
plane(s) which, when in contact with the front surface,
do not form a closed curve. The front surface might in-
clude only such candidate front planes, or a combination
of candidate front planes forming closed curves (and/or
area(s)) and candidate front planes not forming such
closed curves. For each of those candidate front planes
which do not form a closed curve, the points of contact
between the candidate front plane and the front surface
are first established and then connected via segments,
and a closed curve is in this way then formed. Again, as
above, the largest area encircled by these closed curves
(among both the "manually" formed closed curves and
the closed curves defined by the candidate front planes
themselves) selects the front plane.
[0042] Also in this case, when a candidate front plane
is sectioning a portion of the front frame, the sectioned
portion has to be internal to the "manually formed" closed
curve, with an unsectioned surface present therebe-
tween, i.e., the sectioned portion and the "manually
formed" closed curve are not in contact to each other.
[0043] In practice, the front plane is defined either by
the most extended flat portion of front surface, or by the
most extended "virtual flat portion" defined by a plane
tangent to the front surface. In addition, the front plane
can also be a sectioning plane, however in this case the
sectioned part can only be substantially "centrally locat-
ed" with respect to the front frame surface, otherwise it
cannot be encircled by the closed curve defined above.
[0044] Moreover, considering a normal to the closure
plane and a normal to the front plane, a non-zero angle
is formed between the two.
[0045] In this way, according to the layout of the inven-
tion, the rear door frame can effectively open and/or close
the opening in the laundry treatment device to access
the drum, e.g., the rear surface of rear door frame abuts
against the opening of the casing and thus it is adaptable
to close drums in casings formed according to the prior
art, without the need of changing any component of the
laundry treatment device. In other words, the door as-
sembly of the invention does not impose modifications
in the laundry treatment device. In addition, the rear door
frame could be used for assembling a door usable in
many different laundry treatment devices, such as wash-
ing machine or dryer, as better detailed below. The clo-
sure plane could be selected for example as the vertical
plane, however also a tilted closure plane is envisaged
as well, in case of laundry treatment devices having a

tilted opening (i.e., an opening defining a tilted plane with
respect to a vertical plane).
[0046] The front surface of the front door frame, when
the door assembly is in a closed configuration on the front
wall, preferably substantially follows the contour of the
surface of the front wall of the laundry treatment device,
in particular preferably when the latter is also inclined, in
order not to protrude excessively from the same so as to
create a uniform continuous appearance of the front wall.
[0047] The front and rear door frame can have any
shape, for example they can have an oval, circular or
rectangular cross section. Preferably they have a sub-
stantially ring-shaped design.
[0048] In addition, the front surface of the front door
frame, could be colored, textured, smooth or wrapped in
metal, an additional cover ring could be placed on top of
it, etc., in order to improve the aesthetical appearance of
the overall laundry treatment device.
[0049] The front aperture of front door frame can also
have any shape, preferably matching the shape of the
frame itself (e.g., in a circular frame, a circular aperture
is formed). The aperture in the front frame could be cen-
tered with the frame itself, e.g., it could be concentric in
case of a ring-shaped door or it could be off-center, e.g.,
the center of the aperture is offset from a center of the
frame.
[0050] It is to be understood that several other ele-
ments can be fastened or attached to the front and/or
rear door frame. However, the rear surface of the rear
door frame can always be defined as the surface that
enters into abutment with the opening in the casing of
the laundry treatment device and the front surface as the
surface covering most of the front frame or along which
most of the front frame aligns, or on which a plane is
tangent in at least three points and forms the widest "vir-
tual area".
[0051] Preferably, front door frame and/or rear door
frame are made of plastic. Preferably, each of them is
molded as a single piece of plastic.
[0052] In addition, according to the invention, the door
assembly includes a handle and a handle-carrying ele-
ment interposed between said rear door frame and front
door frame, said handle-carrying element being apt to be
mounted in said door assembly in a plurality of alternative
positions, so that said handle can be positioned on said
frame at different locations.
[0053] The location of the handle is preferably substan-
tially on the inner edge of the aperture formed in the front
frame. The handle "moves" along the inner edge of the
front frame in different locations depending on the posi-
tion of the handle-carrying element.
[0054] Preferably, said handle-carrying element is so
construed that said first and second alternative positions
are separated by a rotation of said handle-carrying ele-
ment on a handle plane; and said handle plane and said
closure plane are intersecting one the other so as to form
an angle different from 0 ° and 180 °.
[0055] The different locations of the handle are ob-
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tained by a rotation of the handle-carrying element. In
order to move the handle from one location to another,
the rotation of the handle-carrying element is performed
on a single plane, i.e., all positions of the handle-carrying
element lie on the same plane, called handle plane. The
handle plane and said closure plane are intersecting one
the other so as to form an angle different from 0° and
180°. In other words, the handle plane, i.e., the plane on
which the handle-carrying element rotates, is "tilted" with
respect to the plane defined by the opening in the casing
of the the laundry treatment device. The handle plane
and the front plane are substantially one parallel to the
other so as to guarantee the uniformity of the external
surface of the front door. The inclination of the handle
plane corresponds to the inclination of the front plane.
[0056] Due to the fact that the handle is not attached
directly to the front or rear door frame, but it is connected
to a handle-carrying element, changing the position of
the handle-carrying element which is sandwiched be-
tween the front and the rear door frame, changes the
configuration of the door assembly. The handle can be
positioned in the location most comfortable for the user
to grasp, depending on the positioning of the laundry
treatment device with respect to the surroundings.
[0057] A repositioning of the handle can be desirable
mainly for two reasons: either to reverse the door’s open-
ing direction, for example from a left-hand to a right-hand
configuration, or to change the location of the handle from
an "upper" location to a "lower" location, or vice-versa,
for example when the position in space of the appliance
is changed.
[0058] Considering now a front view of the door as-
sembly, a hinge direction or rotational axis of the door
assembly can be identified, which is substantially the di-
rection along which the door opens. Also a centerline
direction can be defined, which substantially is the direc-
tion passing through a geometrical center of the front
frame and perpendicular to the hinge direction. An axis
parallel to the rotational axis and also traversing the ge-
ometrical center of the front frame - called in the following
vertical axis of the door assembly - divides, together with
the center-line, the door assembly into four quarters, an
upper right quarter, a upper left quarter, a lower right
quarter and a lower left quarter.
[0059] Preferably, the handle is located in one of the
quarters, between the centerline and the vertical axis,
more preferably substantially in the middle of one of the
quarters of the door assembly, e.g., the location of the
handle is not positioned on the center-line or vertical axis,
but it is "off-center". Therefore, preferably, the possible
locations of the handle due to a rotation of the handle-
carrying element in the door are as follows.
[0060] In case a change from a left-hand door to a right-
hand door is required in a laundry treatment device, a
substantially mirror image of the handle about the vertical
axis of the door assembly is preferred. The new location
of the handle is a reflection across the vertical axis of the
door assembly of the old location of the handle. For ex-

ample, if the location of the handle in a right-hand door
was in the upper-left quarter, then in the reversed door
it is preferably in the upper-right quarter.
[0061] Alternatively, if only the location of the device
changes, e.g., from a floor-positioned laundry treatment
device to a laundry treatment device mounted on top of
another one, and the door assembly is still to be opened
on the same side, then preferably the two handle loca-
tions, "old" and "new", are substantially one the mirror
image of the other about the center-line of the door frame.
[0062] The handle can have any shape and could also
include a recess in which a hand or finger(s) may be
introduced in order to pull out the door assembly. Alter-
natively, the handle includes a flap protruding from the
front frame.
[0063] Preferably, when assembled, the handle is
fixed, e.g., it does not operate any mechanism to fasten
or unfasten the door. The locking mechanism of the door
is preferably of the pull-to-open type, in other words the
door assembly is opened pulling the handle: when the
pulling force exceeds a certain threshold, a hook or sim-
ilar element present in the door frame disengages from
a corresponding seat on the casing in a known manner,
via a release mechanism. The handle therefore, during
the pulling, does not perform any movement relative to
the door frame.
[0064] Preferably, said handle plane and said front
plane are substantially parallel.
[0065] The inclination of the handle plane in this pre-
ferred embodiment corresponds to the inclination of the
front plane.
[0066] Advantageously, said handle-carrying element
is apt to be mounted in at least said first, said second
and a third and a fourth alternative positions, so that said
handle can be positioned on said frame in at least four
different locations, at least two of said first, second, third
and fourth positions being one the reflection across an
axis of said door frame of the other, said at least two
positions coinciding to a position for a right-hand door
assembly with respect to an axis of the opening of the
door assembly and to a position for a left-hand door as-
sembly with respect to the axis of the opening of the door
assembly.
[0067] As mentioned, preferably the preferred chang-
es in positioning of the handle take places when the door
has to be reversed from a left-hand door configuration to
a right-hand door configuration or vice-versa, or when
the door stays with the opening direction on the same
side, but the handle from a lower quarter position moves
to an upper quarter position or vice-versa. Both these
changes are represented by a reflection of the position
of the handle across an axis of the door frame. In case
of door reversibility, the axis is the vertical axis, otherwise
in the second case it is the center-line. Thus, four pre-
ferred different locations for the handle are envisaged in
the present invention, encompassing all possible desired
changes in the handle’s location.
[0068] In a preferred embodiment, said first and/or said
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second different location of said handle is located at a
given angle between 0° and 90° from a center line of said
door assembly substantially perpendicular to an axis of
opening of said door assembly.
[0069] The handle is preferably not positioned along a
symmetry axis of the door frame, but it is preferably lo-
cated within one of the quarters of the front frame, as
defined above.
[0070] Preferably, said handle-carrying element is
coupled to said front frame.
[0071] In this way, the inclination of the front frame be-
comes substantially the same as the inclination of the
handle-carrying element in an easy manner.
[0072] The coupling between the handle-carrying ele-
ment and the door frame can be of any type, for example
via a flange protruding from the handle-carrying element
or the front door frame housed in a seat formed in the
other of said handle-carrying element or front door frame,
or via a snap-fitting connection.
[0073] In a preferred embodiment, said handle-carry-
ing element includes a plate-like member substantially
closing said inner aperture.
[0074] Preferably, the aperture in the front frame is
closed to avoid that the user could touch the surface di-
rectly in contact with the laundry, surface which could
reach a high temperature. This surface can be for exam-
ple a surface of the bowl-shaped member attached to
the rear door frame. A protective element is generally
interposed. In this case, the protective element and the
handle-carrying element are the same component of the
door assembly.
[0075] Creating a handle at an internal part of the front
surface of the front door frame, an not at its outer edge,
and more preferably at the inner edge of the front aper-
ture, gives also a very pleasant aesthetic appearance.
[0076] In this embodiment, preferably said plate-like
member defines an external surface, said external sur-
face being substantially flush with said front surface.
[0077] The user, as already mentioned, prefers gen-
erally to experience a smooth and substantially uniform
front wall of the laundry treatment appliance, without el-
ements which stick out or are recessed therein. In this
respect, therefore, the handle-carrying element with its
external surface preferably crates a geometrical contin-
uation of the front surface of the front door frame to form
a substantially continuous single surface.
[0078] Preferably, said handle includes a recess
formed in said handle-carrying element.
[0079] Another possibility in order to avoid that any el-
ement protrudes from the front wall of the laundry treat-
ment device is to create an integrated handle which does
not extend outwardly from the front surface of the front
door frame. On the contrary, the handle includes a recess
formed in the plate-like member defined by the handle-
carrying element, so it is substantially "hidden" in the ex-
ternal surface of the plate-like member itself.
[0080] In this embodiment, preferably said recess ex-
tends from the external surface of the plate-like member

to underneath said front frame.
[0081] In order to have a stable grip on the handle,
preferably the handle includes a flap portion on which
the fingers of a user’s hand can abut to pull the door. In
order to avoid introducing further elements, this flap por-
tion includes a portion the inner surface of the front door
frame; the recess goes underneath the front frame and
thus a portion of the rear surface of the front door frame
is exposed and reachable.
[0082] Advantageously,

o said front door frame comprises a plurality of cou-
pling elements for the coupling to said rear door
frame, said coupling elements extending from a rear
surface of said front door frame opposite to said front
surface; and

o said rear door frame includes a plurality of coupling
counter-elements engaging with said coupling ele-
ments of said front frame,

or

o said front door frame comprises a plurality of cou-
pling elements for the coupling to said rear door
frame; and

o said rear door frame includes a plurality of coupling
counter-elements engaging with said coupling ele-
ments of said front frame, said coupling counter-el-
ements extending from a front surface of said rear
door frame opposite to said rear surface.

[0083] In order to couple the front door frame to the
rear door frame, many different coupling elements and
coupling counter-elements could be used. For example,
the coupling elements could be screws and the counter-
elements could be appropriate receptacles with a corre-
sponding screw thread. Other coupling elements could
include bolts, plastic fasteners or the like, rivet coupling,
etc. The counter-coupling elements could be the recep-
tacles or seats to fasten with the corresponding coupling
elements.
[0084] Preferably, a first height of a first one of said
coupling elements from said rear surface of said front
door frame is higher than a second height of a second
one of said coupling elements from said rear surface of
said front door frame.
[0085] In this preferred embodiment, in order to obtain
a door frame defining two different planes one tilted with
respect to the other, forming an angle therebetween dif-
ferent from 0° and 180° (i.e., not parallel one to the other),
the coupling element on the front and/or rear frame could
be used. In this embodiment, the coupling elements are
formed so as to have different heights, so that a slope
can be formed when the front and rear door frame are
coupled together.
[0086] More preferably, the coupling elements change
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heights gradually from a maximum height to a minimum
height.
[0087] The height is calculated starting from the sur-
face from which the elements or counter-elements having
a variable height protrude. For example, the elements
can have a variable height and this height is calculated
starting from the rear surface of the front frame along a
perpendicular axis to such a surface, till the end of the
element is reached.
[0088] Alternatively, in a different embodiment, the
counter-elements can have a variable height and this
height is calculated perpendicularly to the front surface
of the rear frame.
[0089] The achieved tilt of one of the door surfaces is
a function of the difference in height among the coupling
elements or the coupling counter-elements.
[0090] Preferably, either only the coupling elements or
the coupling counter-elements are obtained with a vari-
able height, so that the other of the elements/counter
elements can be obtained in such a way that they all have
the same height.
[0091] Advantageously, the cap element interposed
between said front frame and said rear frame includes a
strengthening member located at said front aperture.
[0092] Preferably, in order to avoid that the user, ex-
erting an excessive pressure on the front door frame, in
particular on the surface of the handle-carrying element,
breaks the same, a strengthening member is located at
the inner aperture. Generally, the rear door frame in-
cludes a bowl-shaped member which extends from the
closure plane into the laundry treatment chamber of the
laundry treatment device. A large gap is therefore present
between the bowl-shaped member and the external sur-
face of plate-like member, and it is not uncommon that
a pressure on the external surface could cause damage
to the latter. Locating a strengthening member at the in-
ner aperture, for example behind the plate-like member
of the handle-carrying element, minimizes such a risk.
[0093] Preferably, the door assembly includes a hinge
and a portion of a door locking mechanism, said hinge
and said portion of door locking mechanism being mount-
ed on said cap element.
[0094] The cap element has - in this embodiment - the
function both of strengthening the door and also as a
holder of the hinge and door locking mechanism.
[0095] Advantageously, said handle is formed integral
to said handle-carrying element.
[0096] In this way, the number of total parts realizing
the door assembly is reduced.
[0097] In a preferred embodiment, the door assembly
includes one or more locating elements, configured such
that said handle-carrying element can have only two po-
sitions for a left-hand door assembly and only two posi-
tions for a right-hand door assembly.
[0098] Not all locations which are possible for the han-
dle along the frame are also suitable locations for the
handle. For example, positioning the handle on a quarter,
either upper or lower, on the same side of the vertical

axis where also an hinge to open and close the door
assembly is mounted, causes a very difficult door oper-
ation by the user, requiring a very strong force.
[0099] In order to avoid the door assembly’s configu-
rations which are not suitable to be used, a plurality of
locating elements are mounted on the door assembly,
for example either on the front or on the rear door frame,
in order to avoid any configuration in which the handle is
too close to the hinge.
[0100] For example, the door assembly could include
a plurality of surfaces or protrusions in the front and/or
rear door frame and corresponding surfaces or seat in
the handle-carrying element, or vice-versa, that do not
mate or match each other, e.g., that do not allow the
assembly of the door, when the handle-carrying element
is located in a configuration not suitable to be used.
[0101] According to a second aspect, the invention re-
lates to a laundry treatment device comprising:

• A casing containing a treatment chamber for receiv-
ing load to be treated,

• A front wall covering a side of said casing, said front
wall including an opening for accessing said treat-
ment chamber;

• A door assembly associated to said casing for open-
ing and/or closing said opening, said door assembly
being formed according to the first aspect.

[0102] The laundry treatment device comprising the
door assembly of the invention has an opening to access
the treatment chamber in which the laundry is treated
which is opened and closed via the door assembly.
[0103] Preferably, said laundry treatment device is a
washing and/or drying machine. Preferably, it is a front
loading laundry treatment device. Most preferably, it in-
cludes a dryer.
[0104] More preferably, said laundry treatment device
is a front loading washing and/or drying machine. In front
loading laundry treatment devices, the door assembly is
hinged to a front wall in order to open and close the open-
ing which is substantially vertical (or slightly tilted with
respect to the vertical direction).
[0105] Commonly, front loading laundry treatment de-
vice includes a casing which encloses an inner compart-
ment comprising the laundry treatment chamber, for ex-
ample a rotating drum for housing the laundry to be treat-
ed and a tub encasing the drum. The laundry within the
drum is moved by means of the rotation of the drum and
by the action of gravity.
[0106] Preferably, said opening defines an opening
plane, said closure plane of said door assembly substan-
tially being parallel to said opening plane, when said door
assembly is in a closed configuration.
[0107] The door assembly of the invention perfectly
closes the opening formed in the front wall of the laundry
treatment device. No modification has to be made to the
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laundry treatment device, besides the door assembly it-
self.
[0108] Advantageously, said front wall defines a front
wall plane which forms, at least for a portion of the same,
a non-zero angle with said opening plane, said front sur-
face of said front frame forming substantially the same
non-zero angle with said opening plane.
[0109] In case of a tilted front wall of the laundry treat-
ment device, the door assembly perfectly fits the same,
being the inclination of the front wall and the inclination
of the front surface of the front frame substantially the
same and thus improving the overall aesthetical appear-
ance of the device.
[0110] According to a third aspect, the invention relates
to a method to reverse a door assembly associated to a
laundry treatment device from a left-hand door assembly
to a right-hand door assembly or vice-versa, said door
assembly including

• a front door frame forming a front surface of the door
assembly, said front surface defining a front plane,
said front door frame including a front aperture (9)
defining an inner edge;

• a rear door frame forming a rear surface of said door
assembly, said rear surface defining a closure plane;

• a handle-carrying element interposed between said
rear door frame and front door frame, and a handle
coupled to said handle-carrying element;

• a cap element interposed between said front frame
and said rear frame, a hinge and a portion of a door
locking mechanism, said hinge and said portion of a
door locking mechanism being mounted on said cap
element;

• wherein said front plane and said closure plane are
intersecting one the other so as to form an angle
different from 0° and 180°,

the method comprising the steps of:

• releasing said front door frame (6) from said rear
door frame;

• rotating said cap element of 180°;

• rotating said handle-carrying element on a handle
plane angled with respect to said closure plane of
an angle comprised between 0° and 180°; and

• fastening said front door frame to said rear door
frame.

[0111] It is to be understood that the step of rotating
the handle-carrying element may further include other
steps; for example, when the front door frame is released

from the rear door frame, the handle-carrying element is
preferably first lifted and separated from the frames and
then rotated.
[0112] It is to be understood that there is no need of
completely separating the front and rear door frame in
order to rotate the handle-carrying element: only the el-
ements that block the rotation of the handle-carrying el-
ement need to be removed, or shofted or rotated.
[0113] In this way, no complex removal and re-fasten-
ing of elements, such as of the hinge and door locking
mechanism, has to be performed in order to reverse the
aperture direction of the door assembly. A simple rotation
already exchanges the position of the handle and the
door locking mechanism in the door assembly of the in-
vention.

Brief description of the drawings

[0114] These and other features and advantages of
the invention will better appear from the following de-
scription of some exemplary and non-limitative embodi-
ments, to be read with reference to the attached draw-
ings, wherein:

- figure 1 is a perspective view of a first embodiment
of a laundry treatment device realized according to
the present invention;

- figure 2 is a side view, in section, of the laundry treat-
ment device of figure 1;

- figure 3 is a front view of a door assembly realized
according to the present invention and used in the
laundry treatment device of figures 1 and 2;

- figure 4 is a lateral view, in section along the B-B line
of figure 3, of the door assembly of figure 3;

- figure 5 is a lateral view, in section along the A-A line
of figure 3, of the door assembly of figure 3;

- figures 5a and 5b are two details, in an enlarged
view, of the cross section of fig. 5;

- figure 5c is a rear view of door assembly of fig. 3;

- figure 5d is a lateral view of a component of door
assembly of figure 3;

- figure 6 is a perspective rear view of the door as-
sembly of figure 3 in a disassembled configuration;

- figure 7 is a further perspective front view of the door
assembly of figure 3 in a disassembled configuration;

- figure 8 is an enlarged perspective view of two com-
ponents of the door assembly shown in figures 6 and
7;
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- figures 9a and 19b are two front views of the door
assembly in a first and second assembled configu-
rations according to the invention;

- figures 10a and 10b are two front views of the door
assembly in a third and fourth assembled configura-
tions according to the invention;

- figures 11 a and 11 b are a lateral view in section
and a front view, respectively, of an embodiment of
a door assembly in an assembled configuration;

- figures 12a and 12b are a lateral view in section and
a front view, respectively, of an additional embodi-
ment of a door assembly in an assembled configu-
ration;

- figures 13a-13c are a lateral view in section and two
front views, respectively, of an additional embodi-
ment of a door assembly in an assembled configu-
ration;

- figures 14a and 14b are a lateral view in section and
a front view, respectively, of an additional embodi-
ment of a door assembly in an assembled configu-
ration; and

- figures 15a and 15b are a lateral view in section and
a front view, respectively, of an additional embodi-
ment of a door assembly not according to the inven-
tionin an assembled configuration.

Detailed description of the preferred embodiments

[0115] With initial reference to figs. 1, 2 an embodiment
of a laundry treatment device realized according to the
present invention is globally indicated with 1. In this pre-
ferred embodiments, the laundry treatment device 1 is a
dryer, however the present teaching can be applied to
washing machines and washer-dryers as well.
[0116] Laundry treatment device 1 comprises an outer
box casing 7 preferably but not necessarily parallelepi-
ped-shaped, and a treatment chamber, such as a drum
3 for example having the shape of a hollow cylinder, for
housing the laundry and in general the clothes and gar-
ments to be washed and/or dried. The drum 3 is prefer-
ably contained into the casing. In a preferred embodi-
ment, drum 3 can rotate around a preferably horizontal
axis (in alternative embodiments, rotation axis may be
vertical or tilted).
[0117] Access to the drum 3 is achieved for example
via an opening 4 formed on the casing 7 itself. Opening
4 preferably faces drum 3 and it is apt to be closed - or
even sealed - by a door assembly 10.
[0118] The door assembly 10 is adapted to alternative-
ly open and close the laundry loading opening 4 of the
laundry treatment device 1 and is advantageously pivot-
ally mounted, for example hinged, and thus supported at

the casing 7 of the device 1. Door assembly 10 can be
operated, preferably, by a handle 31 and better detailed
below.
[0119] Preferably, casing 7 generally includes a front
wall 2 to which the door assembly 10 is pivotally mounted,
a rear wall panel (not visible in the appended drawings)
and two sidewall panels 71, 72 all mounted on a base-
ment 74. Casing 7 is then topped by a top wall panel 73.
Front wall 2, top wall 73, sidewall panels 71, 72, rear wall
panel and basement 74 can be of any suitable material.
Preferably, the basement 74 is made of plastic material.
[0120] Preferably, sidewall panels, front wall, rear wall,
top wall and basement are separated pieces which are
then assembled together via suitable fastening means.
However, it is also encompassed by the present invention
that some of these walls can be a single piece, for ex-
ample lateral walls and rear wall can be a single U-
shaped piece.
[0121] Walls are preferably made of metal, however
also plastic is possible. Also, in a non-depicted embodi-
ment, some of the walls can be made of a material, and
some other(s) can be made of a different material.
[0122] By the laundry treatment device 1 itself, in a
standard operative position, a horizontal plane is defined
(plane (XY) in Figure 1), which is generally the plane on
which the bottom wall or basement 74 lies and generally
it is also parallel to the top wall 73 of the casing 7 in a
mounted configuration. The device 1 also extends along
a vertical direction denoted with Z.
[0123] In a preferred embodiment, the front wall 2 in-
cludes an external continuous surface 2a having one or
more openings, such as laundry opening 4. Further open-
ings, for example to house a control panel or a water or
detergent drawer, etc. are also possible. According to a
preferred embodiment, the front external surface 2a of
front wall 2 is the external front surface of the device 1.
[0124] Front wall 2 is preferably made of a metallic ma-
terial, for example in stainless steel.
[0125] The front surface 2a is preferably continuous
and even more preferably seamless, at least in the visible
portion(s) of the same. Continuous surface means that
the surface is formed as a single member. "Seamless"
means that, in addition to be continuous, there are no
seams which indicate that for example welding has been
used to join together different parts. In the covered (i.e.,
not visible from outside of the laundry treatment device
1 in the assembled condition of the latter) portions of the
front wall 2, seams can be present. The absence of
seams improves the overall appearance of the laundry
treatment device 1.
[0126] In addition, the front wall 2 preferably includes
four rounded corners 4a, 4b, 4c, and 4d along its outer
edge. "Rounded corner" means a corner which does not
include sharp and abrupt changes in directions of the
surfaces forming the same; on the contrary in a rounded
corner the surfaces merges smoothly and with continuity.
The round corners give a more aesthetically pleasant
look to the device 1.
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[0127] In an embodiment of the invention, the front wall
2 can be obtained by a single sheet of metal. For example,
it can be obtained by a sheet of stainless steel. In addition,
the front wall can be coated by suitable coating to prevent
corrosion. Moreover, the front wall can be colored of any
color and gloss.
[0128] Preferably, the front wall 2 defines a top portion
4a’, a middle portion 4a" and a bottom portion 4a"’, the
terms "top", "middle" and "bottom" used with reference
to the above defined standard standing configuration of
the laundry treatment device 1 when in use.
[0129] In a preferred embodiment, as shown in figure
1, only the top portion 4a’ and the middle portion 4a" of
the front wall 4 are a single (or one-piece) element, i.e.,
having a continuous and/or seamless front surface, while
the bottom portion 4a"’ is a separate piece and is to be
assembled to the rest of the front wall.
[0130] Preferably, but not necessarily, the opening 4
and thus the door assembly 10 are located in the middle
portion 4a" of the front wall 2.
[0131] Advantageously, the front wall 2 is not flat, i.e.,
it does not lie completely on a single plane. On the con-
trary, it includes a concavity pointing towards the inside
of the casing 7 being convex on the outside. In the de-
picted embodiment, better visible in the side view of fig.
2, the front wall 2 - in a section along a plane parallel to
the Z direction - has substantially a smoothed trapezoidal
shape, the top 4a’, the bottom 4a"’ and the middle portion
4a" lying on three different planes which form an angle
one with respect to the other(s) and also with the vertical
direction Z defined by the casing 7, forming in this way
the inward concavity. The three planes are preferably
connected smoothly and without sharp corners. Howev-
er, other layouts of the front wall 2 are possible as well,
for example the front wall can include a substantially con-
stant curvature, the concavity still oriented towards the
inside of the casing 7. For example, the front wall could
be a portion of a cylindrical mantel.
[0132] In a preferred embodiment, the middle portion
4a" including the opening 4 defines a surface not parallel
to the Z direction, but tilted with respect to the latter. The
section of casing 7 along a vertical plane parallel to side
walls 71, 72 as in fig. 2 shows a slight inclination of portion
4a" with respect to the Z axis. Therefore it is preferred
that the door assembly 10 "matches" with this surface
tilted with respect to the Z direction.
[0133] Laundry treatment device 1 also comprises an
electrical motor (not shown) assembly for rotating, on
command, revolving drum 3 along its axis inside casing.
Casing 7 revolving drum 3 and electrical motor are com-
mon parts in the technical field and are considered to be
known; therefore they will not be described further in de-
tails.
[0134] With now reference to figs. 3-5, door assembly
10 includes a frame, which in turn includes two "half
frames", a rear frame 5 and a front frame 6, one attached
to the other.
[0135] The door assembly 10 can have two different

operative positions or configurations: a closed position
in which it is abutting against the front wall 2, and an open
position in which is separated from the front wall, with
the exception of the connecting element (e.g., hinge) lo-
cation. In order to move door assembly from the closed
to the open configuration or vice-versa, handle 31 is used.
[0136] The wording "rear frame" 5 is indicating in the
following the portion of the frame of door assembly 10 a
surface of which, called rear surface 5b, is substantially
in contact with casing 7 when the door assembly 10 is in
the closed operative position (as shown in fig. 2), while
the front frame 6 is defined as the portion of the frame of
door assembly 10 a surface of which, called front surface
6a, is mainly facing the exterior when the door assembly
10 is closed onto casing 7, i.e., it faces a direction oppo-
site to the casing.
[0137] Preferably, with now reference to figs. 4, 5, front
frame 6 includes in addition to the front surface 6a also
a rear surface 6b, the latter being apt to be in contact
with or facing the rear frame 5 when the door assembly
10 is in an assembled configuration. Analogously, rear
frame 5 includes a front surface 5a which is apt to be in
contact with or facing rear surface 6b of front frame 6
when the door assembly 10 is in an assembled configu-
ration, and it is also opposite to rear surface 5b in contact
with the casing 7 when door assembly 10 is mounted and
in a closed operative position (as in fig. 2).
[0138] Preferably, rear and front frame 5, 6 are made
of plastic, more preferably each of them is formed as an
integral piece of plastic, for example by injection molding.
[0139] In door assembly 10, as visible in figures 6 and
7, front frame 6 is ring-shaped including an aperture 9,
while rear frame is disc-shaped and does not include an
aperture.
[0140] However, the shape of door assembly 10 and
thus of front and rear frame 6, 5, is arbitrary, for example
the door assembly 10 can be substantially polygonal,
such as rectangular, quadratic, triangular, or elliptic when
a front view of the same is considered.
[0141] Door frame assembly 10, when assembled, de-
fines an outer perimeter edge 11, which is the outer con-
tour of the frame. As discussed above, in the depicted
embodiment, preferably the outer perimeter edge 11 de-
scribes a circumference, however any other shape is en-
visaged by the present invention depending on the door
assembly final desired shape 10.
[0142] A bowl-shaped element 80 is present in embod-
iment of door assembly 10, however it is not a separate
component, on the contrary it is an integral piece of rear
frame 5, for example rear frame 5 including bowl-element
80 can be molded as a single block (see figs. 4 and 5).
[0143] In the preferred embodiment in which a door
aperture 9 is present in front frame 6, an inner edge or
border 9a is consequently defined in the front frame 6
itself as the edge of the door aperture 9.
[0144] With now reference to figs. 2 and 5, according
to one aspect of the invention, the rear surface 5a of rear
door frame 5 defines a closure plane PB. The closure
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plane is defined by the portion of rear surface that abuts
on the casing 7, when the door assembly 10 is in a closed
configuration on casing 7. Generally, such plane PB is
parallel to an opening plane PC defined by the opening
4 obtained in the front wall 2. The opening plane PC is
the plane on which the opening 4 lies. The opening plane
PC and the closure plane PB may coincide or they can
be one parallel to the other. Opening and closure plane
PC, PB are better visible in figure 2.
[0145] Preferably, closure plane PB and opening plane
PC are substantially parallel to the Z axis. However a
closure plane and/or an opening plane tilted with respect
to the Z axis are included as well.
[0146] Front surface 6a of front frame 6 also define a
plane, called maximal area front plane PA.
[0147] Front plane PA and closure plane PB form an
angle α therebetween which is different from 0° and 180°,
i.e., planes PA and PB are not parallel one to the other,
but they are incident.
[0148] With now reference to figures 11a-15b, the front
frame plane PA is defined as follows. A "virtual" plane is
considered and it is put into contact, again "virtually", with
the front surface 6a of the front frame 6. The location
where the virtual plane is "stable" on the front frame 6,
i.e., it contacts the front surface 6a in at least three dif-
ferent points, defines the location of a candidate front
plane.
[0149] The candidate front plane which defines the
maximal virtual area on the front surface of front frame
6 is the maximal area front plane. The area is calculated
as follows, for each candidate front plane.
[0150] In a first possible situation, all candidate front
planes, when put in contact to the front surface 6a of the
front frame 6 define, on the front surface, at least a closed
curve or an area. The latter case takes place when the
front surface 6a includes a planar (e.g., flat) portion. This
means that the geometrical locus of the points belonging
to the front surface 6a which "touches" the candidate
front plane defines either a closed curve or an area (it is
also possible that it defines two or more closed curves
or two or more distinct areas). Each closed curve encir-
cles an area. The candidate front plane is then the plane
that forms the largest of these areas, the largest among
all the areas encircled by the closed curves and the areas
defined automatically by the direct contact between the
candidate planes and the front surface 6a.
[0151] In a second possible situation, there is (are)
candidate front plane(s) which, when in contact with the
front surface 6a, do not form a closed curve. These can-
didate front planes might be the only defined candidate
front planes in the door assembly of interest, or candidate
front planes defining closed curves or areas can be
present as well, e.g., a combination of candidate front
planes forming closed curves or areas and candidate
front planes not forming such closed curves can be de-
fined. For each of those candidate front planes which do
not form a closed curve, the locus of points of contact
between the candidate front plane and the front surface

includes at least a set of isolated points, or a set of iso-
lated points and curves (not closed) or a set of curves
separated one from the other. Connecting all elements
of the set, e.g., connecting all points and/or curves of the
set via segments forms a closed curve. As above, this
closed curve defines an area, which is the area encircled
by the closed curve. Again, the largest area among all
defined areas, i.e., among the areas defined by candidate
front planes which by themselves define closed curves
or areas and the areas encircled by these closed curves
initially formed by separated element, selects the front
plane.
[0152] In both cases, the candidate front plane defining
the largest area (regardless of how this area is formed,
either directly, or as the internal area of the closed curve
or as the internal area of the curve which is closed joining
different points or curves) on the front surface is the max-
imal area front plane.
[0153] The closure plane PB is depicted, as the vertical
dashed line in figs. 11 a, 12a, 13a, 14a and 15a: the
closure plane is defined by the portion of rear frame that
abuts against the front wall 2 or casing 7. Rear frame 5
is not depicted for clarity. In the depicted embodiments,
the door assembly 10; 10PA is positioned parallel to the
Z axis; however the closure plane PB could be tilted as
well.
[0154] Figs. 11 b, 12b, 13b, 14b and 15b represent a
front view of the five different embodiments of the door
assembly 10; 10PA, while figs. 11 a, 12a, 13a, 14a and
15arepresent a section of the door assembly 10; 10PA
of Figs. 11 b, 12b, 13b, 14b and 15b, respectively, along
a vertical plane passing through the center axis of the
respective front view (section along line A-A of the front
views).
[0155] Figures 11 a and 11 b, and 12a and 12b show
two different embodiments of a door assembly 10 in
which a single location for a stable front plane is present.
[0156] As clear from the figs. 11 a and 11 b, the front
frame includes a prism "prism" having a triangular base
and axis substantially perpendicular to the Z axis. On one
face of the prism, a quarter of a cylinder "cylinder" is at-
tached, the cylinder having an axis parallel to the axis of
the triangular prism. The triangular prism has a right rec-
tangle as a base, a side of which lies on the closure plane
PB, the other side being in contact to the cylinder portion.
The front surface 6a thus includes a rectangular flat por-
tion, which is one side of the prism, and a curved portion
being a portion of the outer surface of a cylindrical mantel
of the cylinder. The outer edge 11 of the frame is sub-
stantially rectangular. The section of the front frame along
line A-A includes a triangle to the bottom base of which
a quarter of circumference is connected. The front sur-
face 6a includes as said a flat surface (a rectangle), there-
fore the area defined by "putting into contact a candidate
front plane PA" onto the front surface of front frame cor-
responds to the area of the rectangular portion of the
front surface itself. There are no other possible positions
for a candidate front plane, due to the fact that there is
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no other stable position for a plane on this door assembly
layout, thus the plane PA defining an area equal to the
area of the flat portion of front surface is the front plane
itself. The gray area depicted in fig. 11 b is therefore the
area defined by the single candidate front plane which is
also the front plane (or maximal area front plane). As
shown, planes PA and PB define an angle a therebe-
tween different from 0° and 180°.
[0157] In figures 12a and 12b, a single candidate front
plane is also present. However in this case, the front
frame is torus-shaped, defining aperture 9, where the
torus has a generating circumference having variable di-
ameter, in particular it has its minimal diameter at its top-
most edge and its maximal diameter at the lower-most
edge. The outer edge 11 of the frame is thus a circum-
ference, as visible in fig. 12b. The front surface 6a in-
cludes a portion of a torus outer surface. Putting onto
contact a virtual front plane with the front surface of the
front frame described above, which is curved without any
flat portion, defines a closed curve, in this particular case
an ellipse, i.e., the locus of points of the contact between
the front surface 6a; 106a and the candidate plane PA
is an ellipse, which is a closed curve. This closed curve
of contact is represented in fig. 12b as a dashed line. The
area internal to this curve (which, as said, is an ellipse)
is the area defined by the candidate front plane. It is clear
that this area includes portions of the front surface 6a as
well as additional portions, such as portions of aperture
9 (in this case the whole area of the aperture). In this
case, there is no comparison to be made among different
areas because a single candidate front plane PA is
present which is the front plane. No other plane can be
stably positioned on the front surface.
[0158] In figures 13a-13c, an embodiment of a door
assembly 10 in which five different candidate front planes
PA1, PA2, PA3, PA4, PA5 are defined is depicted. Fig-
ures 13a and 13b corresponds to the same view of figures
11 a, 12a and 11 b, 12b above described. The front frame
of this embodiment has a substantially rectangular outer
edge 11 and includes an aperture 9 substantially centrally
located. The rectangle defined by edge 11 has two op-
posite sides, in particular the top most and lower most
side with respect to the Z axis, substantially parallel to
the (X,Y) plane. The front frame 6 of this embodiment
includes, in a position corresponding to the top most and
lower most sides, two prisms "prism 1" and "prism 2"
having a triangular base. The two triangular prisms have
an axis perpendicular to the Z axis and are positioned
one on top of the other. Preferably, the base triangle of
each prism is a right triangle, which one side lying on the
closure plane PB. Therefore, the section of the front
frame 6 along the vertical plane defines two triangles,
one for each prism, as visible in fig. 13a; thus a top-most
and lower-most triangle are formed. The two triangles
have different dimensions. Five candidate front planes
are defined by the present front frame of this embodi-
ment:

- a first candidate front plane PA1 which lies on one
face of the upper-most triangular prism, correspond-
ing to the hypotenuse of the triangle, and thus the
contact between the plane PA1 and the front surface
6a defines a first virtual surface area equal to the
surface area of the prism face;

- a second candidate front plane PA2 which lies on
one face of the lower-most triangular prism, corre-
sponding to the hypotenuse of the triangle, and thus
the contact between the plane PA2 and the front sur-
face defines a second virtual surface area equal to
the surface area of the prism face;

- a third candidate front plane PA3 which is in contact
to an edge of the top-most prism and an edge of the
lower-most prism. The third candidate front plane
thus defines two parallel lines as locus of contact
points. These two parallel lines form a closed curve
when connected at their opposite ends, so that a
rectangle is defined. The area inscribed in the rec-
tangle is the third virtual surface area;

- a fourth candidate front plane PA4 which lies on an-
other face of the upper-most triangular prism, corre-
sponding to the free side of the triangle, and thus the
contact between the plane PA4 and the front surface
defines a fourth virtual surface area equal to the sur-
face area of the prism face;

- a fifth candidate front plane PA5 which lies on an-
other face of the lower-most triangular prism, corre-
sponding to the free side of the triangle, and thus the
contact between the plane PA5 and the front surface
defines a fifth virtual surface area equal to the surface
area of the prism face.

[0159] In figure 13b the virtual surface areas defined
by the candidate front planes P1-P5 in a front view of the
door assembly 10 are shown. Surface areas defined by
PA4 and PA5 are perpendicular to the drawing and thus
are not visible. However, the area defined by P5 is less
extended than the area defined by PA3 and the area
defined by PA4 is smaller than the area defined by PA1,
so they cannot define the maximal area and thus none
of them can be the front plane of this door assembly 10.
[0160] The first virtual area defined by PA1 is repre-
sented as a rectangle filled with diagonal lines. The sec-
ond virtual area defined by PA2 is represented as a rec-
tangle filled with horizontal lines. The third virtual area
defined by PA3 is also a rectangle that overlaps com-
pletely with the second virtual area and is filled with ver-
tical lines. It is clear from the drawing that the maximal
area, i.e., the most extended area, is the one defined by
PA3 which is then the front plane. The front plane
PA3=PA and its area are depicted alone in fig. 13c.
[0161] Figs. 14a and 14b shows an embodiment of a
door assembly 10 where the front frame has the same
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layout as in the embodiment of figs. 13a-13c and in ad-
dition, in the location of front frame where in figs. 13a-
13c the aperture 9 is present, a half cylindroid "cylindroid"
is realized covering the aperture completely. The half cyl-
inder has an axis which is positioned parallel to the axis
of the two triangular prisms. The section of this door as-
sembly defines two triangles and a semi-ellipsoid in be-
tween the two triangles, without any overlap between the
various geometrical figures. The candidate front planes
which are definable in this embodiment are:

- a first candidate front plane PA1 which lies on one
face of the upper-most triangular prism, correspond-
ing to the hypotenuse of the triangle, and thus the
contact between the plane PA1 and the front surface
defines a first virtual surface area equal to the surface
area of the prism face;

- a second candidate front plane PA2 which lies on
one face of the lower-most triangular prism, corre-
sponding to the hypotenuse of the triangle, and thus
the contact between the plane PA2 and the front sur-
face defines a second virtual surface area equal to
the surface area of the prism face;

- a third candidate front plane PA3 which in contact to
an edge of the top-most prism and an edge of the
lower-most prism. The third candidate front plane
thus defines two parallel lines as locus of contact
points. These two parallel lines form a closed curve
when connected at their opposite ends, so that a
rectangle is defined. The area inscribed in the rec-
tangle is the third virtual surface area;

- a fourth candidate front plane PA4 which lies on an-
other face of the upper-most triangular prism, corre-
sponding to the free side of the triangle, and thus the
contact between the plane PA4 and the front surface
defines a fourth virtual surface area equal to the sur-
face area of the prism face;

- a fifth candidate front plane PA5 which lies on an-
other face of the lower-most triangular prism, corre-
sponding to the free side of the triangle, and thus the
contact between the plane PA5 and the front surface
defines a fifth virtual surface area equal to the surface
area of the prism face;

- a sixth candidate front plane PA6 which is in contact
to an edge of the top-most prism and a contact line
defined on the half-cylindroid. The sixth candidate
front plane thus defines two parallel lines as locus
of contact points. These two parallel lines form a
closed curve when connected at their opposite ends,
so that a rectangle is defined. The area inscribed in
the rectangle is the sixth virtual surface area;

- a seventh candidate front plane PA7 which is in con-

tact to an edge of the lower-most prism and a contact
line defined on the half-cylindroid. The sixth candi-
date front plane thus defines two parallel lines as
locus of contact points. These two parallel lines form
a closed curve when connected at their opposite
ends, so that a rectangle is defined. The area in-
scribed in the rectangle is the seventh virtual surface
area.

[0162] In other words, two candidate front planes in
addition to the five of the previous embodiment are
present in this frame layout. It is also clear that one plane,
the third plane PA3, sections a portion of the front frame,
e.g., it sections the central half-cylindroid. However, as
better visible in fig. 13b, the curve defined by the sec-
tioned portion, is not part of the closed curve which en-
circles the area defined by the third plane and thus it is
acceptable according to the set rules.
[0163] Checking the dimensions of the seven different
areas, it is clear that the largest area is the one defined
by PA3 which is then the front plane PA, as in the previous
case.
[0164] In all the described embodiments, the closure
plane PB and the front plane PA form an angle therebe-
tween, i.e., they are not parallel. This angle α can vary
in values, as long as it is different from 0° and 180°. Pref-
erably it is smaller than 10 °.
[0165] In figs. 15a and 15b, a different embodiment of
a door frame 10PA not according to the invention is de-
scribed. In this door assembly, the front frame includes
a parallelepiped portion in the center of which a half-cyl-
inder is positioned. In section along line A-A, therefore,
the front frame defines a rectangle on which - in the cen-
tral portion - a half-circumference is located protruding
outwardly from the rectangle. The parallelepiped portion
is positioned with two opposite faces substantially paral-
lel to the closure plane PB.
[0166] The front surface 6a of this embodiment in-
cludes two opposite faces, flat surfaces, of the parallel-
epiped and one portion, substantially perpendicular to
the two faces, which is partly flat and partly a portion of
a cylinder mantel. Five candidate front planes are thus
defined:

- a first candidate front plane PA1 which lies on the
upper-most face of the parallelepiped and thus the
contact between the plane PA1 and the front surface
defines a first virtual surface area equal to the surface
area of the parallelepiped face;

- a second candidate front plane PA2 which lies on
the lower-most face of the parallelepiped and thus
the contact between the plane PA2 and the front sur-
face defines a second virtual surface area equal to
the surface area of the parallelepiped face;

- a third candidate front plane PA3 which lies on the
face of the parallelepiped substantially parallel to the
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closure plane PB and which sections the central cy-
lindrical portion. The contact between the plane PA3
and the front surface is thus two parallel rectangular
areas separated in the middle by an additional rec-
tangular portion. In order to form a closed curve, the
two rectangles are connected at their ends so that a
single closed rectangle is obtained including the two
initial rectangles and the one defined therebetween;

- a fourth candidate front plane PA4 which is in contact
to a top-most edge of the parallelepiped and a con-
tact line defined on the half-cylinder. The fourth can-
didate front plane thus defines two parallel lines as
locus of contact points. These two parallel lines form
a closed curve which, when connected at their op-
posite ends, defines a rectangle. The area inscribed
in the rectangle is the fourth virtual surface area;

- a fifth candidate front plane PA5 which is in contact
to a lower-most edge of the parallelepiped and a con-
tact line defined on the half-cylinder. The fifth candi-
date front plane thus defines two parallel lines as
locus of contact points. These two parallel lines form
a closed curve when connected at their opposite
ends, so that a rectangle is defined. The area in-
scribed in the rectangle is the fifth virtual surface ar-
ea.

[0167] Comparing the extension of these areas, the
maximal area is given by PA3, which is parallel to the
closure plane PB. α = 0°. This door assembly 10PA there-
fore does not belong to the invention.
[0168] In the frame of the invention, the front 6 and rear
frame 5 define two different planes, PB and PA, which
are not parallel one to the other. Due to the fact that the
front and the closure plane PA, PB form an angle α ther-
ebetween different from 0° and 180°, the frame including
front frame 6 and rear frame 5 does not have a uniform
thickness in proximity of its perimeter edge 11. Prefera-
bly, the thickness of the frame changes gradually and
continuously along its edge 11, from a minimum to a max-
imum thickness. More preferably, the thinnest portion of
door frame in proximity of its edge and the thickest portion
of door frame in proximity of its edge 11 are located in
such a way that one is the reflection of the other across
an axis of the door assembly 10. Preferably, this axis is
perpendicular to a hinge axis H of rotation of the door
assembly 10 when the latter is assembled on the casing
7 and more preferably this axis passes through a geo-
metrical center of the door assembly. This in turn means
that preferably the top-most portion of the frame, which
includes a first portion of the edge 11, and the lower-most
portion of the frame, including a second portion of the
edge 11, are respectively the thinner and thickest portion
of the frame which contains the edge of the same.
[0169] For example, as visible in figure 5, which is the
section along line A-A of figure 3, the shown door assem-
bly 10 has a thickness T1, which is the thinnest thickness

of the frame along its edge, in a portion of front frame 6
which is top-most located when the door assembly 10 is
attached to the casing 7, while it has a thickness T2,
which is the thickest thickness of the door frame along
its edge 11, in a portion of door frame which is lower-
most located when the door assembly 10 is attached to
casing 7. Planes PA and PB are depicted as well.
[0170] The frame may include thicker or thinner por-
tions than the portions having thickness T1 and/or T2 in
its geometrical layout, however these additional portions
do not include the edge 11 of the frame. An example is
the embodiment depicted in fig. 14a, where the central
cylinder can be thicker, in its central portion, than the
prism, so defining a thicker thickness of the frame in that
position than in the lower-most edge portion of the frame..
[0171] Front frame 6 and rear frame 5 can be realized
as a single piece or as an assembly of different pieces.
[0172] The front frame 6 and the rear frame 5 are cou-
pled one to the other, preferably in a removable manner.
Preferably, the coupling is obtained by means of coupling
elements 21 and corresponding coupling counter ele-
ments 22 formed in the front and rear frame, respectively.
[0173] In the depicted embodiments, said coupling el-
ements 21 extend from the rear surface 6b of the front
frame 6 while said coupling counter elements 22 extend
from the front surface 5a of said rear frame 5.
[0174] Preferably, coupling elements 21 extend sub-
stantially perpendicularly to the rear surface 6b of front
frame 6 at least locally, e.g. they are substantially per-
pendicular to the portion of the rear surface from which
they depart. Counter elements 22 have substantially a
negligible height or extension.
[0175] With reference to figs. 5a, 5b, in the depicted
embodiment, each coupling element 21 includes an ap-
pendix 90. Preferably the appendix 90 includes a tubular
sleeve 91, having an open end. Alternatively, in a non-
depicted variant, the element 21 may include a cylindrical
rod. It is desired that the dimensions of the sleeves and/or
cylindrical rods, e.g., the diameters of elements and
counter-elements, are such that the elements can be in-
serted within the counter elements or vice-versa. Even
more preferably, the insertion of the elements into the
counter-elements or vice-versa is obtained with interfer-
ence so that, when a coupling element is inserted in a
coupling counter element (or vice-versa) the removal re-
quires the application of a non-negligible force, so that
the possibility of accidental removals is minimized.
[0176] As better visible in figs. 5a, 5b, and 6, each cou-
pling element 21 departing from the rear surface 6b of
front frame 6 includes a tubular sleeve 91 departing from
a pedestal 92. In other words, the tubular sleeve is not
directly connected to the rear surface 6b of front frame
6, but it is positioned on the pedestal 92. Coupling coun-
ter-elements 22 are realized as through holes on rear
frame 5, in which the tubular sleeve 91 of coupling ele-
ments 21 can be inserted. Instead of through-holes, cou-
pling counter-elements 22 could include appendices 90
as well. It is preferred that in this embodiment coupling
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elements 21 includes tubular sleeves 91 and not cylin-
drical rod, so that fastening screws 25 can be inserted
from rear surface 5b of rear frame 5 into the through-
holes defined by coupling counter-elements 22 and then
into the tubular sleeves 91 of coupling elements 21, so
as to better fasten front and rear frame 6, 5 together..
[0177] The coupling elements 21 and the coupling
counter-elements 22 are located in the front 6 and rear
frame 5 respectively, in proximity of the outer edge 11 of
the door frame. More preferably, the coupling elements
21 and counter elements 22 are angularly spaced one
from the other, even more preferably with a substantially
constant spacing one from the other so that the whole
extension of the edge 11 contour of the door frame is
substantially followed by the elements and counter ele-
ments. It is to be understood that, fixed the location of
one of the plurality of elements or counter-elements in
the front or rear frame, the location of the other of the
plurality of elements or counter-elements on the other of
the front or rear frame is fixed as well, the elements having
to match with the corresponding counter-elements.
[0178] Preferably, for each element 21 in the front
frame 6, a counter element 22 is present in the rear frame
5 in a bijection correspondence.
[0179] Preferably, coupling elements 21 and/or cou-
pling counter elements 22 are integrally formed with the
front 6 and/or rear frame 5. Preferably, elements and/or
counter elements are made of plastic material, so that
elements and counter elements are realized with the re-
spective front and rear frame in a single molding process.
[0180] According to an aspect of the invention, either
the coupling elements 21, or the coupling counter-ele-
ments 22, or both, have different heights among them-
selves. In other words, either the plurality of elements 21
includes at least a first element having a first height D1
different from a height D2 of a second element of the
plurality, or the plurality of counter elements 22 includes
at least a first counter element having a first height D1
different from a height D2 of a second counter element
of the plurality. Alternatively, both plurality of elements
21 and counter elements 22 include, within the same
plurality, two elements/counter elements having different
heights.
[0181] In the depicted embodiment, the coupling ele-
ments have a variable height, and the counter-elements
not.
[0182] More preferably, the plurality of coupling ele-
ments 21 includes a plurality of different heights so that
the thickness of the frame of the door assembly 10 can
vary continuously and smoothly. Being the elements and
counter-elements located in correspondence of the edge
of the frame 11, having a plurality of different heights
allow to give to the frame a continuous variation in thick-
ness at its edge 11.
[0183] Coupling counter-elements 22 are through-
holes and thus have a substantially negligible height
which is thus equal among all coupling counter-elements.
On the other hand, the front frame 6, as better visible in

fig. 6, includes a plurality of coupling elements 21 having
different heights extending from the rear surface 6b of
front frame 6. These elements 21 include sleeves 91, all
having the same height, positioned on respective ped-
estals 92 which have different heights; thus also coupling
elements 21 have different heights among themselves.
Preferably, a plurality of different heights is defined in the
pedestals. Even more preferably, a number of different
heights equal to the number of coupling elements 21 is
present.
[0184] As shown in fig. 4, the plurality of counter-ele-
ments 22 have different heights from a minimum height
D1 in the top-most portion of the front frame 6 to a max-
imum height D2 in the lower-most portion of the front
frame 6.
[0185] As better visible in figure 5d, which is a sides
view of rear frame 5 in a position as if it were assembled
on casing 7 and in a closed configuration of door assem-
bly 10, rear frame 5 further includes a plurality of center-
ing-elements 23 protruding from front surface 5a, sub-
stantially perpendicularly to the latter. Centering ele-
ments 23 are located in proximity of the edge of rear
frame 5, in a radially inward position with respect to the
position of coupling counter-elements 22 and they are
angularly spaced one from the others. These centering-
elements 23 also, among themselves, have different
heights, from a maximum height L2 at the lower-most
portion of rear frame 5 and a minimum height L1 at the
top-most portion of rear frame 5. The function of these
centering elements 23 is three-folds: to support of addi-
tional elements positioned on top of the rear frame, to
improve the centering of such additional elements and
to avoid rotations of the same, as better detailed below.
[0186] The coupling between the front frame 6 and the
rear frame 5, is realized by inserting the coupling ele-
ments 21 into the coupling counter-elements 22. At the
same time, due to the different heights of the coupling
elements 21 and/or coupling counter elements 22, the
resulting thickness of the frame at its edge 11 varies de-
pending on the position along the edge itself.
[0187] Therefore, the coupling elements 21 and coun-
ter-elements 22 can be used not only to couple front 6
and rear frame 5 together, but also to determine the angle
α different from 0° and 180° between the front plane PA
and the closure plane PB due to their different heights.
However, the "tilt" present between the front PA and clo-
sure plane PB can be created in other ways and it is not
necessary that the front 6 and rear frame 5 are coupled
using coupling elements 21 and coupling counter-ele-
ments 22 having different heights.
[0188] Moreover, coupling elements 21 and coupling
counter-elements 22 may have many different other
shapes and configurations than the tubular one above
described.
[0189] As mentioned above, the door assembly 10 fur-
ther includes the handle 31 so that it can be moved from
an open to a closed position and vice-versa. The handle
31 is coupled to a handle-carrying element 30 which car-
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ries the handle 31. The handle-carrying element 30 is
positioned, e.g., partially sandwiched, between the front
6 and rear frame 5 of door assembly 10. Preferably, the
handle-carrying element defines an outer edge 32 which
is sandwiched between the front 6 and the rear frame 5.
The handle-carrying element 30 is so construed that rel-
ative movements between the handle 31 and the element
30 are not possible, i.e., handle 31 is firmly fixed on han-
dle-carrying element 30.
[0190] Preferably, handle 31 has an elongated shape
defining a first and a second distal ends 31a, 31b.
[0191] Handle 31 preferably belongs to a system which
may be named "pull-to-open" door opening system: the
door assembly 10 is provided with a latch, and the casing
7, preferably front wall 2, is provided with a latch retaining
mechanism that includes a mobile part which is config-
ured to be movable between a retaining position, in which
it engages the latch so as to retain the door assembly in
the closed condition, and an opening position in which it
releases the latch so as to allow the opening of the door
assembly. The mobile part of the latch allows the releas-
ing of the latch when a releasing force is applied which
is greater than a threshold force, as better described be-
low. The door assembly is therefore opened by pulling it
outwards with enough force, and can also be opened by
pushing it from the inside of the treatment chamber 3.
[0192] The handle 31 of the door assembly 10 has only
the function of providing a grip to the user, and it is fixed
to the frame of door assembly via the handle-carrying
element 30.
[0193] Preferably, the handle-carrying element 30
does not change the angle between the front frame PA
and the closure frame PB; in other words it is not respon-
sible for tilting any part of the front frame with respect to
the rear frame or vice-versa. Therefore, the insertion of
the handle-carrying element 30 between the front 6 and
rear frame 5 does not modify the angle formed between
the above defined closure and front frame. The outer
edge 32 of handle-carrying element 30 has thus prefer-
ably substantially a uniform thickness.
[0194] As visible in the drawings, door assembly 10
includes a front frame 6 defining an internal opening 9.
Preferably handle 31 is located at the aperture 9, and it
extends in a radially inward direction from the inner edge
9a of the aperture 9.
[0195] Preferably, the door assembly of the invention
is reversible, i.e., door assembly 10 can be mounted in
a right-hand configuratiuon or in a left-hand configuration.
[0196] With reference to figs. 3, 5, 6 and 7, the handle-
carrying element 31 of door assembly 10 includes a plate-
like member 33, substantially disc-shaped, the outer
edge 32 of which is sandwiched between the front 6 and
rear frame 5. The plate-like member 33 is substantially
a single element realized integral to the handle 31. The
handle is realized at the outer edge 32 of the plate-like
member 33, protruding in a radially outward direction
from the outer edge 32 and defining a radial protuberance
of plate-like member 33. The plate-like member, when

the door assembly is in an assembled configuration as
depicted in fig. 3, covers completely aperture 9. Prefer-
ably, the diameter of plate-like member 33 is substantially
identical to the diameter of aperture 9. Plate like member
33 includes a surface 33a which results visible from the
exterior of casing 7, when door assembly 10 is in an as-
sembled configuration and closed on casing 7, and which
is adjacent to the front surface 6a of door assembly 10.
Preferably, surface 33a is substantially flush with front
surface 6a of front frame 6. Handle 31 results visible from
the outside of casing 7 and it includes a recess 34, which
is best visible in fig. 5 where the door is sectioned along
a plane sectioning also the handle 31 (figure 5 is the
section along line B-B of fig. 3). The recess 34 is a recess
in the surface 33a at the edge 32 and it extends under-
neath the front frame, so that the front frame itself forms
a gripping element for the user’s fingers when he/she
introduces the hand in the recess 34 in order to open the
door assembly 10. Thus, the handle 31 is partly formed
by the plate-like member 33 and partly by the front frame
6, that is to say, by a cooperation of the two.
[0197] Handle-carrying element 30 is preferably real-
ized in plastic material.
[0198] Handle-carrying element 30 is preferably cou-
pled directly to front frame 6. The plate like member 33
thus further includes, extending from its edge 32, an an-
nular flange 36, substantially perpendicular to the plate-
like member 33. A terminal end of annular flange 36, or
at least of portions of the terminal end of annular flange
36, is folded in itself, defining a seat 37 formed by parallel
walls defined by the annular flange’s fold.
[0199] In order to couple the handle-carrying element
30 on the front frame, the front frame 6, in its rear surface
6b, includes also a protruding flange 39 which is insert-
able or inserted in seat 37, preferably with interference.
The coupling between the flange 39 and seat 37 is clearly
visible in fig. 5. Protruding flange 39 preferably extends
from the rear surface 6b of front frame 6 substantially
perpendicularly to the rear surface itself. When handle-
carrying element 30 is mounted on front frame 6, pro-
truding flange 39 and annular flange 36 are substantially
parallel at least for a portion.
[0200] Protruding flange 39, which is to be inserted in
seat 37, is interrupted in at least four locations, by four
different C-shaped wall members 38 mating the bound-
ary external contour of the handle 31. Thus flange 39 is
separated in at least four different portions.
[0201] During the assembly, handle-carrying element
30 is inserted in the aperture 9, the annular flange 36
being in contact to the edge 9a of the aperture 9 and to
the flange 39. The insertion terminates when flange 39
reaches the bottom of seat 37. Seat 37 and flange 39 are
so dimensioned that the outer surface 33a results flush
with the front surface 6a of front frame 6.
[0202] At the same time, handle 31 is inserted within
one of the C-shaped wall members 38, as better de-
scribed below. At the two distal ends of each C-shaped
wall member 38, from where flange 39 departs, two cou-
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pling elements 21 are positioned, one coupling element
at each end. Thus, when the handle 31 is mounted on
front frame 6, each of the two distal ends 31 a, 31 b of
the handle 31 is located substantially adjacent to a cou-
pling element 21 (see fig. 6).
[0203] Door assembly 10 further comprises a hinge
60, which is provided to pivot the door assembly 10 to
the casing 7 so that it can be opened by rotating it about
a hinge axis H, as shown in figs. 3 and 5c. Preferably,
hinge 60 is arranged across, and more preferably cen-
tered across, a horizontal median plane of the door as-
sembly 10 substantially perpendicular to hinge axis H.
The horizontal median plane defines center line C, which
is an axis passing through the center of the front section
of the door assembly. A vertical median plane V is also
defined, as the plane parallel to the hinge or rotational
axis H and passing through the geometrical center of the
door assembly.
[0204] Preferably but not necessarily, hinge axis is par-
allel to the Z axis and centerline C is parallel to the (X,Y)
plane, i.e. it is an horizontal axis.
[0205] Hinge 60 may be any conventional hinge, pref-
erably of the type that is not visible when the door as-
sembly 10 is closed. In the embodiment shown in the
figures, hinge 60 comprises a portion (not visible in the
figures) fixed to the front wall 2, a seat 62 for housing it
provided in the door assembly 10, and a hinge pin 63
extending in holes of the portion fixed to front wall and
of the seat 62.
[0206] In a washing machine, it is preferred to intro-
duce an electromechanical lock (not all components of
which are visible) is provided between the door assembly
10 and the front wall 2. The lock comprises a portion or
first member fixed to the front wall 2 and a portion or
second, matching member fixed to the door assembly 10
that cooperate with each other.
[0207] The lock is configured to avoid opening of the
door assembly during operation of the laundry treatment
device 1, and to possibly to avoid operation of the device
with the door assembly open, for example by issuing a
consent signal to an electronic control unit of the device
only when the door assembly is closed and/or delay
opening of the door assembly after the end of an opera-
tion cycle. The electromechanical lock is therefore also
an interlock.
[0208] Advantageously, the second member compris-
es a hook or latch 61 protruding from the door assembly
10 towards the casing 7 and the first member comprises
a latch retaining mechanism for receiving the hook or
latch 61, positioned at the casing 7.
[0209] The latch retaining mechanism preferably in-
cludes, in a manner known per se, a mobile part which
is configured to be movable between a retaining position,
in which it engages the hook or latch 61 so as to retain
the door assembly 10 in a closed condition, and an open-
ing position it which it releases the hook or latch 61 so
as to allow the opening of the door assembly 10. The
mobile part of the latch retaining mechanism at the front

wall 2 preferably interacts with an elastic element, for
example a spring, which allows the releasing of the hook
or latch 61 when a releasing force is applied which is
greater than a threshold force. The door assembly is
therefore, as already mentioned, of the "pull-to-open
type", opened by applying a force beyond a threshold
onto the door assembly 10 away from the casing 7.
[0210] The lock is preferably arranged across, and
more preferably centered across, the horizontal center-
line C of the door assembly 10. Therefore, hinge 60 and
lock lie substantially on the same axis C.
[0211] In the door assembly 10, the hinge 60 and hook
or latch 61 are mounted, in a releasable manner, to a
cap element 40. In other words, cap member 40 includes
seat 62 for the housing of the hinge 60 and an additional
seat (not visible in the drawings) for the housing of the
hook or latch 61 (see figs. 6 and 7). Cap element 40,
visible in an enlarged view in fig. 8, is sandwiched be-
tween rear frame 5 and front frame 6 in correspondence
of its edge 47 and it covers at least in part the aperture
9 realized in the front frame. Cap element 40 is covered
by handle-carrying element 30, which covers aperture 9
completely, when the door assembly 10 is in an assem-
bled configuration, therefore it is not visible from the out-
side, with the exception of part of hinge 60 and latch 61
which have to be mounted on or cooperate with casing 7.
[0212] Further, in proximity of its edge 47, cap element
40 includes a first and a second plurality of through holes
44 and 48 through which coupling elements 21 and
centering- elements 23 can pass. Coupling elements 21
and centering elements 23, when inserted in holes 44
and 48, respectively, avoids any rotation of cap element
40.
[0213] From each through-hole 44 also a tubular man-
tel may depart, in order to firmly house the inserted cou-
pling element 21.
[0214] Cap element 40 does not change the inclination
present between the front plane PA and the closure plane
PB, in other words the angle between these two planes
is unchanged with or without the presence of cap element
40.
[0215] Advantageously, cap element 40 includes a
strengthening member 46, substantially centrally locat-
ed, which reinforces front frame 6 and in particular han-
dle-carrying element 30. As better visible in the sections
of figs. 4 and 5, a large gap is present within door as-
sembly 10 in an assembled configuration between bowl-
shaped element 80 and the plate-like member 33 of han-
dle-carrying element 30. The presence of a central
strengthening member 46 of cap element 40, for example
in the shape of a hollow cylinder, avoids that pressure
applied on plate-like member 33 could break the latter.
[0216] In figure 8, cap element 40 is shown mounted
on rear frame 5. The centering-elements 23 protruding
from rear surface 5b of rear frame 5 are inserted into
through holes 48 and protrude from the latter. The differ-
ent heights of centering-elements 23 are visible, being
the thickness of cap element 40 substantially constant.
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[0217] The handle 31, when door assembly 10 is in an
assembled configuration, is provided at a location which
is not aligned or not corresponding with the position of
the lock, e.g., hook or latch 61 and of handle 60. The
handle 31 is arranged outside the horizontal median
plane C of the door assembly 10. The handle 31 is thus
offset with respect to hinge 60 and the lock. In case of a
large extent of the handle 31 and/or of the lock and/or of
the hinge, hinge and handle and/or hinge and lock might
however overlap in part.
[0218] According to the invention, the handle-carrying
element 30 can be positioned between the front 6 and
rear frame 5 at least in two different positions and more
preferably in at least four different positions. The differ-
ence between one position and the other lies in the han-
dle location: for each position of the handle-carrying el-
ement 30 a different location L1, L2, L3, L4 of the handle
31 within the frame is achieved.
[0219] In the case shown in figures 9a to 9b, the door
assembly 10 is in a left-hand configuration being hinged
at its left (as viewed from the front of the laundry treatment
device 1 when the door assembly 10 is closed), i.e., the
rotation axis, or hinge axis, H is on the left side of the
door assembly. The hinge 60 is advantageously centered
across a position at 9 o’clock or 180° in a conventional
angular reference system (see figure 9a), and the latch
61 is across a position at 3 o’clock or 0° in the same
reference system (not visible in the figures). The refer-
ence system is defined by centerline C and vertical cen-
terline V, parallel to hinge axis H. The axes C and V of
door assembly 10 are also indicated in figs. 9a-9b and
10a-10b to easily identify four quadrants.
[0220] In figure 9a, handle 31 is shown arranged in the
first quadrant, i.e., between 0° and 90°. Advantageously,
the handle 31 extends for an arc or circumference lying
in the generally central portion of the first quadrant. This
position is indicated with "L1".
[0221] In case the laundry treatment device 1 is to be
arranged on top of another equipment or piece of furni-
ture, like in the case of a dryer machine arranged on top
of a washing machine, the handle 31 may be arranged
in the fourth quadrant, i.e. between 270° and 360°, as
shown in fig. 9b. This position is called "L2".
[0222] Preferably, position L2 corresponds to the re-
flection of the position L1 of handle 31 across the cen-
terline C.
[0223] In case the door assembly 10 is in a right-hand
configuration, i.e. it is hinged at its right, as for example
depicted in fig. 10a, and the device 1 is arranged on top
of another equipment or piece of furniture, then the han-
dle 31 may be arranged in the third quadrant, i.e. between
180° and 270° as shown in fig. 10a. This is position "L3".
[0224] Finally, in case the door assembly 10 is hinged
at its right, and arranged on the floor, as shown in fig.
10b, then the handle 31 may be arranged in the second
quadrant, i.e. between 90° and 180°. This is the position
"L4".
[0225] Preferably, position L4 corresponds to the re-

flection of the position L3 of handle 31 across the cen-
terline C.
[0226] Furthermore, preferably position L4 corre-
sponds to the reflection of the position L1 of handle 31
across the vertical centerline V. Analogously, position L3
corresponds to the reflection of the position L2 of handle
31 across the vertical centerline V.
[0227] Moreover, in all four cases the handle 31 and
hook or latch 61 are arranged such that, when the door
assembly is closed, they are located at angular positions
that are reciprocally spaced by less than 90°. On the con-
trary, hinge 60 and handle 31 are arranged such that,
when the door assembly is closed, they are located at
angular positions that are reciprocally spaced by more
than 90°. As the position of hinge, handle, latch, etc., the
position of their center of mass is considered.
[0228] The assembly of the door assembly 10 takes
place as follows.
[0229] On cap element 40, hinge 60 and latch or hook
61 are attached.
[0230] The cap element 40 is positioned on door frame
5 in such a way that the centering elements 23 are in-
serted into through-holes 48 of the cap element 40 and
the through-holes 44 are aligned with the through-holes
defined by the coupling counter-elements 22. Suitable
recesses or openings are realized in the edge of rear
door frame 5 so that the hinge 60 and the latch or hook
61 can protrude rearward outside the door assembly 10.
[0231] Handle-carrying element 30 is inserted into
opening 9 of front door frame 6, till the flange 39 abuts
onto the bottom of seat 37. The handle 31 is positioned
within one of the C-shaped wall members 38 which sub-
stantially defines a seat for the handle 31 itself. C-shaped
wall members 38 are formed at locations L1, L2, L3, and
L4 for handle 31. The C-shaped wall member 38 is cho-
sen among the four available ones according to the de-
sired location of handle 31 to be achieved in the assem-
bled door assembly 10.
[0232] Front frame 6 including handle-carrying ele-
ment 30 is then mounted on rear frame 5 including cap
element 40 and fastened inserting the coupling elements
21 first into the through holes 44 in cap element 40 and
then into the coupling counter elements 22 in rear frame
5, by the application of pressure.
[0233] The centering-elements 23 are so located to
substantially abut against the terminal end of flange 36,
in other words against seat 37, so as to keep the seat 37
pressed against flange 39 of the front frame 5 and avoid
possible expulsion of the latter. The centering elements
23 define, by means of their free ends, a plane which is
tilted with respect to the closure plane, due to their dif-
ferent heights. More preferably this plane is parallel, even
more preferably is coinciding to the handle plane. There-
fore, when the door assembly is in an assembled config-
uration, the free ends of centering elements 23 define
the plane on which the handle-carrying element 30
should lay. In this way, movements of the handle-carrying
element 30 towards or away the front frame 6, thus move-
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ments of the handle plane, are avoided, because an abut-
ment is present of the centering elements 23 against
flange 36 for all the angular extension of the latter.
[0234] Additional fastening elements might be present
to fix the front 6 and rear door frame 5 together, such as
screws and bolts or snap-fit elements. For example,
screws 25 are inserted into through holes defined by the
coupling counter-elements 22 from the rear surface 5b
of rear frame 5 and screwed into the tubular elements 91
of coupling elements 21.
[0235] In an assembled configuration of door assembly
10, rear door frame 5 and cap element 40 lie on planes
substantially parallel to closure plane PB, while front door
frame and handle-carrying element 30 are substantially
lying, at least on one side, on the front plane PA.
[0236] The meaning of lying on a plane is the following.
Rear door frame 5 has two opposite surfaces 5a and 5b.
Surface 5b defines closure plane PB. Surface 5a also
defines a plane; the portion of surface 5a to be considered
for the definition of the plane is the one which is in abut-
ment against the "neighbouring" component of the door
assembly 10, in this case cap element 40. This portion
of surface 5a is planar and defines a plane which is par-
allel to the closure plane, due to the front frame layout.
A component lying on such a plane defined by surface
5a is also, as far as the surface of the component lying
on such a plane is concerned, parallel to the closure
plane. Cap element 40, in the same way, defines two
opposite surfaces forming two opposite planes. Cap el-
ement 40 is so construed that these two opposite surfac-
es and planes are parallel to each other and thus result
parallel to closure plane PB, due to the fact that cap el-
ement 40 is in abutment against front surface 5a of rear
frame 5 which defines a plane parallel to PB.
[0237] Conversely, being the handle-carrying element
30 mounted directly onto the front door frame 6 which
defines a front plane which is "tilted" with respect to the
closure plane PB due to the different heights of coupling
elements 21, it lies on a tilted plane with respect to the
closure plane as well. Being the top-most element(s) 21
the shortest, the front door frame 6 is in the top-most
position closer to the closure plane PB than in the lower-
most position, where the element(s) 21 is the longest, so
the front door frame in this position is the farthest from
the closure plane PB.
[0238] The front frame 6 defines the front plane PA by
means of front surface 6a. Rear surface 6b defines a
plane as well, for example parallel to PA. Therefore any
component abutting on such a plane remains, at least
for the surface in abutment, parallel to PA. Being the han-
dle-carrying element 30 mounted on the front frame 6, it
is also parallel to the front plane PA.
[0239] However, the handle-carrying element 30 can
define, by means of one of its opposite surfaces, a plane,
called handle plane PH, which can be tilted with respect
to the closure plane of a different angle than the angle α
present between the front plane PA and the closure plane
PB. In this case, a further angle or tilt has to be realized

between the front frame 6 and the handle-carrying ele-
ment 30, i.e. between the front plane PA and handle plane
PH.
[0240] In an assembled configuration, rotations of the
cap element 40 are avoided due to the antirotational func-
tion of the coupling elements 21 inserted in the trough
holes 44 and of the centering elements 23 inserted into
the through holes 48. Rotations of the handle-carrying
element 30 are avoided as well due to the shape-mating
of the handle 31 and the C-shaped wall member 38 and
to the presence of a coupling element 21 at each distal
end 31 a, 31 b of the handle 31.
[0241] In case it is desired that the door assembly 10
is reversed, for example from a left-hand door assembly
to a right-hand door assembly, the location of the handle
31 has to move from the location indicated with L1 in
figure 19a (although these figures refers to door assem-
bly 110, the possible locations of the handle are applica-
ble to door assembly 10 as well) to the location indicated
with L4 in figure 20a. In order to achieve the reversibility,
the front 6 and rear frame 5 have to be released one from
the other. The front and rear frame 6,5 can be completely
detached or simply a gap can be formed therebetween,
without a complete separation of the two elements.
[0242] The cap element 40 which is carrying the hinge
60 and latch or hook 61 is rotated by 180° so that the
position of the hinge and latch or hook are exchanged.
The rotation of the cap element 40 takes place on a plane
parallel to the closure plane PB.
[0243] It is to be understood that further movements
of the cap element 40, not only a rotation, might be nec-
essary as well, such as a translation of the same to dis-
engage coupling elements 21 and centering elements 23
from through holes 44 and 48. However the final rotated
configuration represents a rotation of 180° of the starting
configuration on a plane parallel to PB.
[0244] Cap element 40 is then inserted again into
centering-elements 23.
[0245] The handle-carrying element 30 is then also ro-
tated, but of an angle smaller than 180°: it has to be ro-
tated of the angle present between location L1 and L4.
This rotation takes place on a plane which is the handle
plane PH, tilted with respect to the closure plane and
preferably parallel to the front plane PA.
[0246] The fact that the rotation takes place on the han-
dle plane HA, means that both locations L1 and L4 lie on
the same plane PH, using the same reasoning as in the
rotation of cap element 40. Other movements of handle-
carrying element might be necessary as well, as above
described.
[0247] Front and rear frame 6, 5 are then fastened
again one on the other, inserting the coupling elements
into the holes 44 and coupling counter-elements 22, and
finally screws 25 are inserted in the holes defined by cou-
pling counter-elements 22 and screwed in tubular ele-
ments 91
[0248] Similarly, in case a change from a right-hand
door assembly to a left-hand door assembly is desired,

37 38 



EP 2 843 106 B1

21

5

10

15

20

25

30

35

40

45

50

55

handle 31 has to be moved, in the same manner above
described, from location L3 to location L2.
[0249] Alternatively, in case no reversibility of door as-
sembly 10 is requested, which remains in a left-hand con-
figuration, but the laundry treatment device 1 changes
position from a floor-positioned device with handle 31 in
position L1 to an "elevated" position, the handle 31 from
location L1 preferably is to be moved to location L2 in
order to be more easily accessible to the user.
[0250] As above, the front 6 and rear frame 5 have to
be released one from the other. The front and rear frame
6, 5 can be completely detached or simply a gap can be
formed therebetween.
[0251] No movement is requested to the cap element
40. On the contrary, the handle-carrying element 30 is
rotated, again of an angle smaller than 180°: it has to be
rotated of the angle present between location L1 and L2.
This rotation takes place on a plane which is the handle
plane PH, tilted with respect to the closure plane and
preferably parallel to the front plane PA. The meaning of
a rotation on plane PH is the same as above.
[0252] Front and rear frame 6, 5 are then fastened
again one on the other.
[0253] Similarly, changing from a floor position to an
elevated position a device 1 having a left-hand door as-
sembly configuration, handle 31 has to be moved from
location L3 to location L4.
[0254] Door assembly 10 is then hinged on front wall
2. Due to the tilt present between the front plane PA and
the closure plane PB, the front surface 6a defining the
front plane matches with the portion of front surface 2a
of front wall 2 in which opening 4 is formed. Indeed, pref-
erably such front surface 2a, around opening 4, is tilted
as well.
[0255] Although not visible in the drawings, in door as-
sembly 10, locating elements can be provided, to avoid
that in a left-hand door configuration locations L3 or L4
are selected, and similarly, in a right-hand configuration,
to avoid that locations L1 or L2 are selected by the user.

Claims

1. A door assembly (10) for a laundry treatment device
(1), apt to open and/or close an opening (4) defined
in said laundry treatment device, said door assembly
comprising a frame (5,6), said frame including:

• a front door frame (6) forming a front surface
(6a) of the door assembly, said front surface de-
fining a front plane (PA), said front door frame
including a front aperture (9) defining an inner
edge (9a)
• a rear door frame (5) forming a rear surface
(5b) of said door assembly, said rear surface
defining a closure plane (PB) apt to abut against
the opening formed in said laundry treatment
device, characterized by said front plane (PA)

and said closure plane (PB) intersecting one the
other so as to form an angle (α) different from
0° and 180°;
• a handle-carrying element (30) interposed be-
tween said rear door frame (5) and front door
frame (6), and a handle (31) coupled to said han-
dle-carrying element, said handle-carrying ele-
ment being apt to be mounted in at least a first
and a second alternative positions, so that said
handle (31) can be positioned in proximity of said
inner edge (9a) of said front frame at least in a
first and second different locations (L1; L2; L3;
L4); and
• a cap element (40) interposed between said
front door frame (6) and said rear door frame (5)
and at least partly covering said front aperture
(9).

2. The door assembly (10) according to claim 1, where-
in

• said handle-carrying element (30) is so con-
strued that said first and second alternative po-
sitions are separated by a rotation of said han-
dle-holding element (30) on a handle plane (PH);
and
• said handle plane (PH) and said front plane
(PB) are substantially parallel.

3. The door assembly (10) according to claim 1 or 2,
wherein said handle-carrying element (30) is apt to
be mounted in at least said first, said second and a
third and a fourth alternative positions, so that said
handle (31) can be positioned on said frame in at
least four different locations (L1; L2; L3; L4), at least
two (L1 ,L3; L2,L4) of said first, second, third and
fourth positions being one the reflection across an
axis of the other, said at least two positions coinciding
to a position for a right-hand door assembly with re-
spect to an axis (H) of the opening of the door as-
sembly (10) and to a position for a left-hand door
assembly with respect to the axis (H) of the opening
of the door assembly.

4. The door assembly (10) according to any of the pre-
ceding claims, wherein said first and/or said second
different location (L1; L2; L3; L4) of said handle (31)
is located at a given angle between 0° and 90° from
a center line (C) of said door assembly substantially
perpendicular to an axis (H) of opening of said door
assembly (10).

5. The door assembly (10) according to any of the pre-
ceding claims, wherein said handle-carrying element
(30) is coupled to said front door frame (5).

6. The door assembly (10) according to any of the pre-
ceding claims, wherein said handle-carrying element
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(30) includes a plate-like member (33) substantially
closing said front aperture (9).

7. The door assembly (10) according to claim 6, where-
in said plate-like member (33) defines an external
surface (33a), said external surface (33a) being sub-
stantially flush with said front surface (6a).

8. The door assembly (10) according to any of the pre-
ceding claims, wherein said handle (31) includes a
recess (34) formed in said handle-carrying element
(30).

9. The door assembly (10) according to claim 7 and 8,
wherein said recess (34) extends from the external
surface (33a) of said plate-like member (33) to un-
derneath said front frame (5).

10. The door assembly (10) according to any of the pre-
ceding claims, wherein

o said front door frame (6) comprises a plurality
of coupling elements (21) for the coupling to said
rear door frame, said coupling elements extend-
ing from a rear surface (6b) of said front door
frame opposite to said front surface; and
o said rear door frame (5) includes a plurality of
coupling counter-elements (22) engaging with
said coupling elements (21) of said front door
frame,

or

o said front door frame (6) comprises a plurality
of coupling elements (21) for the coupling to said
rear door frame, and
o said rear door frame (5) includes a plurality of
coupling counter-elements (22) engaging with
said coupling elements (21) of said front door
frame, said coupling counter-elements extend-
ing from a front surface (5a;105a) of said rear
door frame opposite to said rear surface.

11. The door assembly (10) according to claim 10,
wherein a first height (D1) of a first one of said cou-
pling elements from said rear surface (6b) of said
front door frame (6) is higher than a second height
(D2) of a second one of said coupling elements (21)
from said rear surface (6b) of said front door frame.

12. The door assembly (10) according to one or more of
the preceding claims, wherein said cap element (40)
includes a strengthening member (46) located at
said front aperture (9).

13. The door assembly according to claim 12 when de-
pendent on claim 6 or 7, wherein said strengthening
member (46) is located behind said plate-like mem-

ber (33).

14. The door assembly according to any of the preceding
claims, including a hinge (60) and a portion of a door
locking mechanism (61), said hinge and said portion
of a door locking mechanism being mounted on said
cap element (40).

15. The door assembly (10) according to any of the pre-
ceding claims, wherein said handle (31) is formed
integral to said handle-carrying element (30).

16. The door assembly (10) according to any of the pre-
ceding claims, including one or more locating ele-
ments, configured such that said handle-carrying el-
ement (30) can have only two positions (L1 ,L2) for
a left-hand door assembly and only two positions
(L3,L4) for a right-hand door assembly.

17. A laundry treatment device (1) comprising:

• A casing (7) containing a treatment chamber
(3) for receiving load to be treated,
• A front wall (2) covering a side of said casing
(7), said front wall including an opening (4) for
accessing said treatment chamber;
• A door assembly (10) associated to said casing
for opening and/or closing said opening (4),
characterized in that said door assembly (1) is
formed according to one or more of claims from
1 to 16.

18. Method to reverse a door assembly (10) associated
to a laundry treatment device (1) from a left-hand
door assembly to a right-hand door assembly or vice-
versa, said door assembly (10) including

• a front door frame (6) forming a front surface
(6a) of the door assembly, said front surface de-
fining a front plane (PA), said front door frame
including a front aperture (9) defining an inner
edge (9a);
• a rear door frame (5) forming a rear surface
(5b) of said door assembly, said rear surface
defining a closure plane (PB);
• a handle-carrying element (30) interposed be-
tween said rear door frame (5) and front door
frame (6), and a handle (31) coupled to said han-
dle-carrying element;
• a cap element (40) interposed between said
front frame (6) and said rear frame (5), a hinge
(60) and a portion of a door locking mechanism
(61), said hinge and said portion of door locking
mechanism being mounted on said cap ele-
ment;
• wherein said front plane (PA) and said closure
plane (PB) are intersecting one the other so as
to form an angle different from 0° and 180°,
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the method being characterized by comprising the
steps of:

• releasing said front door frame (6) from said
rear door frame (5);
• rotating said cap element (40) of 180°;
• rotating said handle-carrying element (30) on
a handle plane (PH) angled with respect to said
closure plane (PB) of an angle comprised be-
tween 0° and 180°; and
• fastening said front door frame (6) to said rear
door frame (5).

Patentansprüche

1. Türanordnung (10) für eine Wäschebehandlungs-
vorrichtung (1), die eine Öffnung (4) öffnen und/oder
schließen kann, die in der Wäschebehandlungsvor-
richtung definiert ist, wobei die Türanordnung einen
Rahmen (5, 6) umfasst, wobei der Rahmen aufweist:

• einen vorderen Türrahmen (6), der eine vor-
dere Oberfläche (6a) der Türanordnung bildet,
wobei die vordere Oberfläche eine vordere Ebe-
ne (PA) definiert, wobei der vordere Türrahmen
eine vordere Öffnung (9) aufweist, die einen in-
neren Rand (9a) definiert
• einen hinteren Türrahmen (5), der eine hintere
Oberfläche (5b) der Türanordnung bildet, wobei
die hintere Oberfläche eine Verschlussebene
(PB) definiert, die an die Öffnung angrenzen
kann, die in der Wäschebehandlungsvorrich-
tung ausgebildet ist, gekennzeichnet durch die
vordere Ebene (PA) und die Verschlussebene
(PB), welche einander überschneiden, um einen
Winkel (α) zu bilden, der nicht 0° und 180° be-
trägt
• ein Grifftragelement (30), das zwischen dem
hinteren Türrahmen (5) und dem vorderen Tür-
rahmen (6) angeordnet ist, und einen Griff (31),
der mit dem Grifftragelement gekoppelt ist, wo-
bei das Grifftragelement in mindestens einer
ersten und einer zweiten alternativen Position
montiert sein kann, sodass der Griff (31) in der
Nähe des inneren Randes (9a) des vorderen
Rahmens mindestens an einer ersten oder
zweiten anderen Stelle (L1; L2; L3; L4) ange-
ordnet sein kann; und
• ein Kappenelement (40), das zwischen dem
vorderen Türrahmen (6) und dem hinteren Tür-
rahmen (5) angeordnet ist und die vordere Öff-
nung (9) mindestens teilweise bedeckt.

2. Türanordnung (10) nach Anspruch 1, wobei:

• das Grifftragelement (30) so gebaut ist, dass
die erste und die zweite alternative Position

durch eine Drehung des Griffhalteelements (30)
auf einer Griffebene (PH) getrennt sind; und
• die Griffebene (PH) und die vordere Ebene
(PB) im Wesentlichen parallel sind.

3. Türanordnung (10) nach Anspruch 1 oder 2, wobei
das Grifftragelement (30) geeignet ist, um mindes-
tens in der ersten, zweiten und einer dritten und vier-
ten alternativen Position montiert zu werden, sodass
der Griff (31) am Rahmen an mindestens vier unter-
schiedlichen Stellen (L1; L2; L3; L4) angeordnet sein
kann, wobei mindestens zwei (L1; L2; L3; L4) der
ersten, zweiten, dritten und vierten Positionen je-
weils ein Spiegelbild entlang einer Achse der jeweils
anderen sind, wobei die mindestens zwei Positionen
in einer Position einer rechten Türanordnung in Be-
zug auf eine Achse (H) der Öffnung der Türanord-
nung (10) und in einer Position einer linken Türan-
ordnung in Bezug auf die Achse (H) der Öffnung der
Türanordnung entsprechen.

4. Türanordnung (10) nach einem der vorhergehenden
Ansprüche, wobei die erste und/oder zweite anderen
Stelle (L1; L2; L3; L4) des Handgriffs (31) in einem
vorgegebenen Winkel zwischen 0° und 90° von einer
Mittellinie (C) der Türanordnung im Wesentlichen
senkrecht zu einer Achse (H) der Öffnung der Tür-
anordnung (10) angeordnet ist.

5. Türanordnung (10) nach einem der vorhergehenden
Ansprüche, wobei das Grifftragelement (30) am vor-
deren Türrahmen (5) gekoppelt ist.

6. Türanordnung (10) nach einem der vorhergehenden
Ansprüche, wobei das Grifftragelement (30) ein plat-
tenartiges Element (33) aufweist, das im Wesentli-
chen die vordere Öffnung (9) verschließt.

7. Türanordnung (10) nach Anspruch 6, wobei das plat-
tenartige Element (33) eine externe Oberfläche
(33a) definiert, wobei die externe Oberfläche (33a)
im Wesentlichen bündig mit der vorderen Oberfläche
(6a) abschließt.

8. Türanordnung (10) nach einem der vorhergehenden
Ansprüche, wobei der Griff (31) eine Vertiefung (34)
aufweist, die im Grifftragelement (30) ausgebildet ist.

9. Türanordnung (10) nach Anspruch 7 und 8, wobei
sich die Vertiefung (34) von der externen Oberfläche
(33a) des plattenartigen Elements (33) bis unterhalb
des vorderen Rahmens (5) erstreckt.

10. Türanordnung (10) nach einem der vorherigen An-
sprüche, wobei

o der vordere Türrahmen (6) eine Vielzahl von
Kupplungselementen (21) zum Koppeln am hin-
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teren Türrahmen umfasst, wobei sich die Kupp-
lungselemente von einer hinteren Oberfläche
(6b) des vorderen Türrahmens gegenüber der
vorderen Oberfläche erstrecken; und
o der hintere Türrahmen (5) eine Vielzahl von
Kupplungsgegenelementen (22) in Eingriff mit
den Kupplungselementen (21) des vorderen
Türrahmens aufweist, oder
o der vordere Türrahmen (6) eine Vielzahl von
Kupplungselementen (21) zum Koppeln mit
dem hinteren Türrahmen umfasst und
o der hintere Türrahmen (5) eine Vielzahl von
Kupplungsgegenelementen (22) in Eingriff mit
dem Kupplungselementen (21) des vorderen
Türrahmens aufweist, wobei sich die Kupp-
lungsgegenelemente von einer vorderen Ober-
fläche (5a; 105a) des hinteren Türrahmens ge-
genüber der hinteren Oberfläche erstrecken.

11. Türanordnung (10) nach Anspruch 10, wobei eine
erste Höhe (D1) eines ersten der Kupplungselemen-
te von der hinteren Oberfläche (6b) des vorderen
Türrahmens (6) höher als eine zweite Höhe (D2) ei-
nes zweiten der Kupplungselemente (21) von der
hinteren Oberfläche (6b) des vorderen Türrahmens
ist.

12. Türanordnung (10) nach einem oder mehreren der
vorhergehenden Ansprüche, wobei das Kappenele-
ment (40) ein Verstärkungselement (46) aufweist,
das an der vorderen Öffnung (9) angeordnet ist.

13. Türanordnung nach Anspruch 12, wenn abhängig
von Anspruch 6 oder 7, wobei das Verstärkungse-
lement (46) hinter dem plattenartigen Element (33)
angeordnet ist.

14. Türanordnung nach einem der vorhergehenden An-
sprüche, aufweisend ein Scharnier (60) und einen
Abschnitt eines Türverriegelungsmechanismus
(61), wobei das Scharnier und der Abschnitt eines
Türverriegelungsmechanismus am Kappenelement
(40) angeordnet sind.

15. Türanordnung (10) nach einem der vorhergehenden
Ansprüche, wobei der Griff (31) einstückig mit dem
Grifftragelement (30) ausgebildet ist.

16. Türanordnung (10) nach einem der vorhergehenden
Ansprüche, aufweisend eines oder mehrere Befes-
tigungselemente, die derart konfiguriert sind, dass
das Grifftragelement (30) nur zwei Positionen (L1,
L2) für eine linke Türanordnung und nur zwei Posi-
tionen (L3, L4) für eine rechte Türanordnung aufwei-
sen kann.

17. Wäschebehandlungsvorrichtung (1), umfassend:

• ein Gehäuse (7), das eine Behandlungskam-
mer (3) zur Aufnahme von zu behandelnder La-
dung enthält,
• eine vordere Wand (2), die eine Seite des Ge-
häuses (7) bedeckt, wobei die vordere Wand
eine Öffnung (4) für den Zugang zu der Behand-
lungskammer aufweist;
• eine Türanordnung (10), die mit dem Gehäuse
assoziiert ist, um die Öffnung (4) zu öffnen
und/oder zu schließen, dadurch gekennzeich-
net, dass die Türanordnung (1) nach einem
oder mehreren der Ansprüche 1 bis 16 ausge-
bildet ist.

18. Verfahren zum Umkehren einer Türanordnung (10),
die mit einer Wäschebehandlungsvorrichtung (1) as-
soziiert ist, von einer linken Türanordnung zu einer
rechten Türanordnung oder umgekehrt, wobei die
Türanordnung (10) aufweist:

• einen vorderen Türrahmen (6), der eine vor-
dere Oberfläche (6a) der Türanordnung bildet,
wobei die vordere Oberfläche eine vordere Ebe-
ne (PA) definiert, wobei der vordere Türrahmen
eine vordere Öffnung (9) aufweist, die einen in-
neren Rand (9a) definiert;
• einen hinteren Türrahmen (5), der eine hintere
Oberfläche (5b) der Türanordnung bildet, wobei
die hintere Oberfläche eine Verschlussebene
(PB) bildet;
• ein Grifftragelement (30), das zwischen dem
hinteren Türrahmen (5) und dem vorderen Tür-
rahmen (6) angeordnet ist, und einen Griff (31),
der mit dem Griff-Tragelement gekoppelt ist;
• ein Kappenelement (40), das zwischen dem
vorderen Rahmen (6) und dem hinteren Rah-
men (5) angeordnet ist, ein Scharnier (60) und
einen Abschnitt eines Türverriegelungsmecha-
nismus (61), wobei das Scharnier und der Ab-
schnitt des Türverriegelungsmechanismus am
Kappenelement montiert sind;
• wobei die vordere Ebene (PA) und die Ver-
schlussebene (PB) einander überschneiden,
um einen Winkel zu bilden, der nicht 0° und 180°
beträgt,

wobei das Verfahren durch das Umfassen der Schrit-
te gekennzeichnet ist:

• Freigeben des vorderen Türrahmens (6) aus
dem hinteren Türrahmen (5);
• Drehen des Kappenelements (40) um 180°;
• Drehen des Grifftragelement (30) um eine
Griffebene (PH), die in Bezug auf die Verschlus-
sebene (PB) eines Winkels zwischen 0° und
180° angewinkelt ist; und
• Befestigen des vorderen Türrahmens (6) am
hinteren Türrahmen (5).
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Revendications

1. Ensemble de porte (10) pour un dispositif de traite-
ment de linge (1) apte à ouvrir et/ou fermer une
ouverture (4) définie dans ledit dispositif de traite-
ment de linge, ledit ensemble de porte comprenant
un cadre (5, 6), ledit cadre comprenant:

- un cadre de porte avant (6) formant une surface
avant (6a) de l’ensemble de porte, ladite surface
avant définissant un plan avant (PA), ledit cadre
de porte avant comportant une ouverture avant
(9) définissant un bord intérieur (9a);
- un cadre de porte arrière (5) formant une sur-
face arrière (5b) dudit ensemble de porte, ladite
surface arrière définissant un plan de fermeture
(PB) apte à buter contre l’ouverture formée dans
ledit dispositif de traitement de linge;

caractérisé en ce que ledit plan avant (PA) et ledit
plan de fermeture (PB) se coupent l’un l’autre de
manière à former un angle (α) différent de 0° et de
180°;

- un élément de support de poignée (30) inter-
posé entre ledit cadre de porte arrière (5) et ledit
cadre de porte avant (6), et une poignée (31)
couplée audit élément de support de poignée,
ledit élément de support de poignée étant apte
à être monté dans au moins une première et une
deuxième positions alternatives, de telle sorte
que ladite poignée (31) puisse être positionnée
à proximité dudit bord intérieur (9a) dudit cadre
avant au moins dans un premier et un deuxième
endroits différents (L1; L2; L3; L4); et
- un élément de coiffe (40) interposé entre ledit
cadre de porte avant (6) et ledit cadre de porte
arrière (5) et couvrant au moins partiellement
ladite ouverture avant (9).

2. Ensemble de porte (10) selon la revendication 1,
dans lequel:

- ledit élément de support de poignée (30) est
conçu de telle sorte que lesdites première et
deuxième positions alternatives soient sépa-
rées par une rotation dudit élément de support
de poignée (30) sur un plan de poignée (PH); et
- ledit plan de poignée (PH) et ledit plan avant
(PA) sont sensiblement parallèles.

3. Ensemble de porte (10) selon la revendication 1 ou
2, dans lequel ledit élément de support de poignée
(30) est apte à être monté dans au moins ladite pre-
mière, ladite deuxième et une troisième et une qua-
trième positions alternatives, de telle sorte que ladite
poignée (31) puisse être positionnée sur ledit cadre
dans au moins quatre endroits différents (L1; L2; L3;

L4), au moins deux (L1, L3; L2, L4) desdites premiè-
re, deuxième, troisième et quatrième positions étant
le reflet l’une de l’autre à travers un axe, lesdites au
moins deux positions coïncidant avec une position
pour un ensemble de porte pour droitier par rapport
à un axe (H) de l’ouverture de l’ensemble de porte
(10) et avec une position pour un ensemble de porte
pour gaucher par rapport à l’axe (H) de l’ouverture
de l’ensemble de porte.

4. Ensemble de porte (10) selon l’une quelconque des
revendications précédentes, dans lequel ledit pre-
mier et/ou deuxième endroit différent (L1; L2; L3; L4)
de ladite poignée (31) est situé à un angle donné
entre 0° et 90° à partir d’un axe médian (C) dudit
ensemble de porte sensiblement perpendiculaire à
un axe (H) d’ouverture dudit ensemble de porte (10).

5. Ensemble de porte (10) selon l’une quelconque des
revendications précédentes, dans lequel ledit élé-
ment en forme de poignée (30) est couplé audit cadre
de porte avant (5).

6. Ensemble de porte (10) selon l’une quelconque des
revendications précédentes, dans lequel ledit élé-
ment de support de poignée (30) comprend un élé-
ment en forme de plaque (33) qui ferme sensible-
ment ladite ouverture avant (9).

7. Ensemble de porte (10) selon la revendication 6,
dans lequel ledit élément en forme de plaque (33)
définit une surface externe (33a), ladite surface ex-
terne (33a) étant sensiblement à fleur de ladite sur-
face avant (6a).

8. Ensemble de porte (10) selon l’une quelconque des
revendications précédentes, dans lequel ladite poi-
gnée (31) comporte un évidement (34) formé dans
ledit élément de support de poignée (30).

9. Ensemble de porte (10) selon la revendication 7 et
8, dans lequel ledit évidement (34) s’étend à partir
de la surface externe (33a) dudit élément en forme
de plaque (33) jusqu’en dessous dudit cadre avant
(5).

10. Ensemble de porte (10) selon l’une quelconque des
revendications précédentes, dans lequel:

- ledit cadre de porte avant (6) comprend une
pluralité d’éléments de couplage (21) pour le
couplage audit cadre de porte arrière, lesdits
éléments de couplage s’étendant à partir d’une
surface arrière (6b) dudit cadre de porte avant
opposée à ladite surface avant; et
- ledit cadre de porte arrière (5) comprend une
pluralité de contre-éléments de coupage (22)
qui s’engagent avec lesdits éléments de coupla-
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ge (21) dudit cadre de porte avant;

ou

- ledit cadre de porte avant (6) comprend une
pluralité d’éléments de couplage (21) pour le
couplage audit cadre de porte arrière; et
- ledit cadre de porte arrière (5) comprend une
pluralité de contre-éléments de couplage (22)
qui s’engagent avec lesdits éléments de coupla-
ge (21) dudit cadre de porte avant, lesdits con-
tre-éléments de couplage s’étendant à partir
d’une surface avant (5a; 105a) dudit cadre de
porte arrière opposée à ladite surface arrière.

11. Ensemble de porte (10) selon la revendication 10,
dans lequel une première hauteur (D1) d’un premier
desdits éléments de couplage à partir de ladite sur-
face arrière (6b) dudit cadre de porte avant (6) est
supérieure à une deuxième hauteur (D2) d’un
deuxième desdits éléments de couplage (21) à partir
de ladite surface arrière (6b) dudit cadre de porte
avant.

12. Ensemble de porte (10) selon l’une quelconque des
revendications précédentes, dans lequel ledit élé-
ment de coiffe (40) comprend un élément de renfor-
cement (46) qui est situé à ladite ouverture avant (9).

13. Ensemble de porte selon la revendication 12 lors-
qu’elle dépend de la revendication 6 ou 7, dans le-
quel ledit élément de renforcement (46) est situé der-
rière ledit élément en forme de plaque (33).

14. Ensemble de porte selon l’une quelconque des re-
vendications précédentes, comprenant une charniè-
re (60) et une partie d’un mécanisme de verrouillage
de porte (61), ladite charnière et ladite partie d’un
mécanisme de verrouillage de porte étant montés
sur ledit élément de coiffe (40).

15. Ensemble de porte (10) selon l’une quelconque des
revendications précédentes, dans lequel ladite poi-
gnée (31) est formée intégralement avec ledit élé-
ment de support de poignée (30).

16. Ensemble de porte (10) selon l’une quelconque des
revendications précédentes, comprenant un ou plu-
sieurs élément(s) de positionnement, configuré(s)
de telle sorte que ledit élément de support de poi-
gnée (30) puisse présenter seulement deux posi-
tions (L1, L2) pour un ensemble de porte pour gau-
cher, et seulement deux positions (L3, L4) pour un
ensemble de porte pour droitier.

17. Dispositif de traitement de linge (1), comprenant:

- une enceinte (7) contenant une chambre de

traitement (3) destinée à recevoir une charge à
traiter,
- une paroi avant (2) couvrant un côté de ladite
enceinte (7), ladite paroi avant comportant une
ouverture (4) permettant accéder à ladite cham-
bre de traitement;
- un ensemble de porte (10) associé à ladite en-
ceinte pour ouvrir et/ou fermer ladite ouverture
(4), caractérisé en ce que ledit ensemble de
porte (1) est formé selon une ou plusieurs des
revendications 1 à 16.

18. Procédé pour inverser un ensemble de porte (10)
associé à un dispositif de traitement de linge (1) d’un
ensemble de porte pour gaucher à un ensemble de
porte pour droitier, ou vice versa, ledit ensemble de
porte (10) comprenant:

- un cadre de porte avant (6) formant une surface
avant (6a) de l’ensemble de porte, ladite surface
avant définissant un plan avant (PA), ledit cadre
de porte avant comportant une ouverture avant
(9) définissant un bord intérieur (9a);
- un cadre de porte arrière (5) formant une sur-
face arrière (5b) dudit ensemble de porte, ladite
surface arrière définissant un plan de fermeture
(PB);
- un élément de support de poignée (30) inter-
posé entre ledit cadre de porte arrière (5) et ledit
cadre de porte avant (6), et une poignée (31)
couplée audit élément de support de poignée;
- un élément de coiffe (40) interposé entre ledit
cadre de porte avant (6) et ledit cadre de porte
arrière (5), une charnière (60) et une partie d’un
mécanisme de verrouillage de porte (61), ladite
charnière et ladite partie d’un mécanisme de
verrouillage de porte étant montés sur ledit élé-
ment de coiffe ;
- dans lequel ledit plan avant (PA) et ledit plan
de fermeture (PB) se coupent l’un l’autre de ma-
nière à former un angle différent de 0° et de 180°,

le procédé étant caractérisé en ce qu’il comprend
les étapes suivantes:

- détacher ledit cadre de porte avant (6) dudit
cadre de porte arrière (5);
- tourner ledit élément de coiffe (40) de 180°;
- tourner ledit élément de support de poignée
(30) sur un plan de poignée (PH) incliné par rap-
port audit plan de fermeture (PB) d’un angle
compris entre 0° et 180°; et
- attacher ledit cadre de porte avant (6) audit
cadre de porte arrière (5).
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