EP 2 843 102 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 843 102 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
04.03.2015 Bulletin 2015/10

(21) Application number: 13182525.9

(22) Date of filing: 30.08.2013

(51) IntCl.:
DO6F 39/12 (200609 DO6F 39/14 (2006.0%)
DO6F 58/20 (200601 E05D 7110 (2006.09

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(71) Applicant: Electrolux Appliances Aktiebolag
105 45 Stockholm (SE)

(72) Inventors:

* Pillot, Sergio
33080 Porcia (PN) (IT)
¢ Santarossa, Marco
33080 Porcia (PN) (IT)

(74) Representative: Petruccelli, Davide et al

Electrolux Italia S.p.A.
Corso Lino Zanussi 30
33080 Porcia (PN) (IT)

(54) Laundry treating machine comprising a cover supported by a hinge

(67)  The presentinvention relates to a laundry treat-
ing machine (1) comprising a casing (2) accommodating
a laundry chamber (7) suitable for receiving laundry to
be treated and a closing door (8) provided for allowing
access to the chamber, said machine being provided with
a cover (20) which is removably connected to said casing
(2) by means of at least one hinge (30, 30’) supporting
said cover (20) in rotation around a rotation axis (X), so
that it can swing between a closed position and an

opened position around said rotation axis. Said hinge
(30, 30’) comprises at least two rotation pins (35, 36, 36°)
which, in a dismounted configuration of said cover (20),
have respective distinct axes (Y, Z), and, in a mounted
configuration of said cover (20), when they are coupled
to at least two respective seats (37, 38, 38’), said at least
two rotation pins (35, 36, 36’) have said respective axes
(Y, Z) moved closer than in said dismounted configura-
tion of said cover (20).
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Description

FIELD OF THE INVENTION

[0001] The presentinvention relates in general to the
technical field of the household appliance.

[0002] In particular, the invention relates to the techni-
cal field of laundry treating machines, which typically are
household appliance for washing and/or drying goods,
for instance clothes.

[0003] Moreon particular, the presentinvention relates
to laundry treating machines provided with a cover giving
access to internal parts of the machine.

BACKGROUND ART

[0004] Laundry treating machines capable of carrying
out a treating process on laundry generally comprise a
casing that houses a laundry container, like a rotating
drum, where laundry to be treated is received.

[0005] Laundry treating machines may comprise laun-
dry washing machines, laundry drying machine or laun-
dry washing and drying machines, i.e., machines provid-
ed for performing both washing and drying operations of
laundry in a single machine. Laundry treating machines
of known type typically comprise, further to a main closing
doorfor allowing access to ainner laundry chamber (such
asarotatingdrum), i.e., toplace initlaundry to be treated,
a cover associated to the casing which may be opened
to reach specific parts of the machine arranged inside
the casing.

[0006] For example, in laundry washing machine of
known type, a cover is arranged on the lower part of the
front upright side wall of the casing which gives access
to the filter of the draining water circuit. The filter may be
advantageously removed and cleaned.

[0007] Analogously, in laundry drying machine of con-
denser type, a cover is typically arranged on the lower
part of the front upright side wall of the casing which gives
access to a condensing device, like an air-air heat ex-
changer, or to a water condensing tank. When neces-
sary, the condensing device may be advantageously re-
moved and cleaned. Also the tank may be periodically
removed and emptied.

[0008] Covers of known type are usually pivotally cou-
pled to the front upright side wall of the machine casing
along an horizontal pivoting axis. In jargon, these covers
are also called "rotable plinth".

[0009] Covers are typically connected to the casing by
means of hinges.

[0010] The cover may therefore swing and be dis-
placed between a first, or closed, position and a second,
or opened, position. When the cover is in its opened po-
sition, it typically projects from the front upright side wall
and rests on or close to the floor.

[0011] The covers above described belonging to the
known art, however, pose some drawbacks.

[0012] One of such drawbacks lies in that a user may
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accidentally hit the cover when the latter lies in the
opened position because in this position the cover pro-
trudes outwardly from the front upright side wall of the
machine casing.

[0013] This may cause breaking of the cover and/or
breaking of the hinges connecting the cover to the casing,
thus determining maintenance and repairing costs.
[0014] Furthermore, the user hitting the cover may
have physical injury.

[0015] Breaking of the cover, or of the hinges, may also
happen when the cover in its opened position is incor-
rectly used as a shelf and the user accidentally puts
heavy items on it.

[0016] This may happens, forexample, whena laundry
treating machineis placed on top of anotherlaundry treat-
ing machine, typically when a laundry drying machine is
placed on top of a laundry washing machine. The cover
of the laundry drying machine in its opened position, in
fact, projects horizontally as a shelf. Also, breaking of the
cover may happen if accidentally a child hangs on the
cover while it is in its opened position.

[0017] Breaking of a hinge connecting the cover to the
casing is particularly frustrating because at least a part
of it is formed as a member piece of a more complex
component such as the laundry treating machine base-
ment, and therefore, such breaking is very often irrepa-
rable, unless the whole basement or the whole cover is
substituted. Another drawback of the cover of known type
is represented by the fact that the cover may impede
easy maintenance operations when it is required to ac-
cess to the parts inside the machine even if in its opened
position. A user or a maintenance worker has to keep
him/herself at a certain distance from the machine so as
not to hurt against the cover in its opened position. This
position of the cover may limit the possibility to access
the inner parts inside the casing which are behind the
cover itself. So, it would be desirable to detach the cover
from the casing, at least in some situations.

[0018] Still another drawback of known covers lies in
that the opening rotational movement of the cover itself
around its hinges is quite sudden once a lock device
keeping the cover in its closed position has been un-
locked. This may cause the user to be hit by the cover
and/or the cover to hit the floor thereby damaging its front
side.

[0019] Furthermore, a drawback of known laundry
treating machines lies in that the hinges must be de-
signed with a low clearance, in order to avoid vibrations
of the cover during the operation of the laundry treating
machines. However, this low clearance can cause fre-
quent breaking of hinges in case of accidental hits to the
cover.

[0020] The main object of the present invention is
therefore to overcome said drawbacks.

[0021] In particular, it is one object of the present in-
vention to provide a laundry treating machine with in-
creased reliability compared to the machines of known

type.
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[0022] Anotherobjectof the presentinvention is to pro-
vide a laundry treating machine which is safer compared
to the machines of known type.

[0023] A further object of the present invention is to
provide a laundry treating machine which is more user-
friendly compared to the machines of known type.
[0024] Still another object of the invention is to provide
a laundry treating machine which can be serviced and/or
repaired in an easier manner.

[0025] Furthermore, an object of the present invention
is to provide a laundry treating machine wherein the
opening rotational movement of the cover around its
hinges is not sudden.

[0026] A further object of the present invention is to
provide a laundry treating machine wherein the hinges
have low clearance, in order to avoid vibrations, and they
are capable of carrying accidental hits to the cover better
than known laundry treating machines.

[0027] Advantages, objects, and features of the inven-
tion will be set forth in partin the description and drawings
which follow and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.

DISCLOSURE OF INVENTION

[0028] The Applicant found that the above objects are
achieved by a laundry treating machine comprising a cas-
ing accommodating a laundry chamber suitable for re-
ceiving laundry to be treated and a closing door provided
for allowing access to the chamber, said machine being
provided with a cover which is removably connected to
said casing by means of at least one hinge supporting
said cover in rotation around a rotation axis, so that it can
swing between a closed position and an opened position
around said rotation axis, characterized in that said at
least one hinge comprises at least two rotation pins
which, in a dismounted configuration of said cover, have
respective distinct axes, and, in a mounted configuration
of said cover, when they are coupled to at least two re-
spective seats, said at least two rotation pins have said
respective axes moved closer than in said dismounted
configuration of said cover.

[0029] Advantageously, compared to the machines of
known type, the laundry treating machine of the invention
hasincreased reliability, itis safer and more user-friendly,
and it can be serviced and/or repaired in an easier man-
ner.

[0030] Ina preferred embodiment of the invention, said
respective axes of said at least two rotation pins are sub-
stantially parallel to each other.

[0031] Preferably, said respective axes of said at least
two rotation pins substantially coincide to said rotation
axis of said cover.

[0032] Advantageously, said at least two rotation pins
have low manufacture cost and make the assembly of
the cover easy.

[0033] Preferably, said at least one of said at least two
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rotation pins is mounted or formed on a elastically de-
formable arm extending from a body of said at least one
hinge.

[0034] Advantageously, the elastically deformable arm
allows the rotation pins mounted or formed thereon to
carry accidental hits to the cover better than known laun-
dry treating machines, without breaking. In other words,
the hinge according the invention is not a totally rigid
component, but it allows an elastic deformation.

[0035] Furthermore, the elastically deformable arm al-
lows to have a coupling without clearance between the
rotation pins and the seats. More precisely, the elastically
deformable arm allows to recover the clearance between
the rotation pins and the seats, i.e. to make it zero. There-
fore, advantageously, the vibrations of the cover during
the operation of the laundry treating machine are ex-
tremely low.

[0036] Preferably, said elastically deformable arm is
associated with a central portion of said at least two ro-
tation pins.

[0037] According to a preferred embodiment of the in-
vention, said elastically deformable arm is made of aplas-
tic material.

[0038] Preferably, said at least one hinge is substan-
tially entirely made of a plastic material.

[0039] Advantageously, said hinge can be obtained by
a cheap process, preferably an injection moulding proc-
ess.

[0040] Inapreferred embodimentof the invention, said
body of said at least one hinge is associated with said
casing of said machine and said at least two respective
seats are mounted or formed on said cover.

[0041] Advantageously, in case of an accidental hit to
the cover, the machine’s component which is most sub-
jectedto breaking is the hinge (in particular, the elastically
deformable arms and the rotation pins thereof), and not
the cover (which has a cost much higher than the hinge),
due to the structure of the invention. The broken hinge
can be easily replaced with a new one.

[0042] Inapreferred embodimentof the invention, said
machine includes three rotation pins, named a central
rotation pin and two lateral rotation pins, which are rotat-
ably received in three respective seats, wherein in said
dismounted configuration of said cover the two lateral
rotation pins having a substantially common axis which
is distinct from the axis of said central rotation pin.
[0043] Preferably, said central rotation pin and said two
lateral rotation pins are mounted on respective elastically
deformable arms, and in said mounted configuration of
said cover said elastically deformable arms are so con-
figured to be moved with respect to the dismounted con-
figuration, so that all the axes of said central rotation pin
and of said two lateral rotation pins are substantially
placed along said rotation axis of said cover.

[0044] Preferably, said hinge is so configured that in
said dismounted configuration of said cover the axis of
said central rotation pin is placed below the axis of said
two lateral rotation pins, and in said mounted configura-
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tion of said cover the axis of said central rotation pin is
moved upwards and the axis of said two lateral rotation
pins is moved downwards.

[0045] Preferably, said seat receiving said central ro-
tation pin comprises an elementfor moving upwards the
axis of said central rotation pin, and said seats receiving
said two lateral rotation pins comprise elements for mov-
ing downwards the common axis of said two lateral ro-
tation pins.

[0046] Preferably, said elements of said seats com-
prise shaped arms extending from a body of said cover.
[0047] Preferably, said body of said cover comprises
a guiding member for at least one of said two lateral ro-
tation pins.

[0048] Preferably, said guiding member comprises a
groove provided on an arm extending from said body of
said cover.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] Furtherfeatures and advantages of the present
invention shall become clearer from the following detailed
description of a preferred embodiment thereof, made with
reference to the attached drawings and given as an in-
dication and not for limiting purposes.

[0050] In particular, the attached drawings are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation. The drawings together with the description serve
to explain the principles of the invention. In the drawings,
corresponding characteristics and/or components are
identified by the same reference numbers. In such draw-
ings:

- figure 1 schematically shows a perspective view of
alaundry drying machine according to the invention,
wherein a cover is shown in its opened position;

- figure 2 schematically shows a perspective view of
the laundry drying machine of figure 1, but wherein
the cover is shown in its closed position;

- figure 3 schematically shows a perspective view of
the cover of the laundry drying machine of figures 1
and 2, together with two hinges mounted thereon
(mounted configuration of the cover on the hinges);

- figure 3a schematically shows an enlarged view of
the circled detail of figure 3;

- figure 4 schematically shows a perspective view of
the cover of the laundry drying machine of figures 1
and 2, together with two hinges in a dismounted con-
figuration of the cover;

- figure 4a schematically shows an enlarged view of
the circled detail of figure 4;
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- figure 5 schematically shows a front elevation view
of the cover of figures 1-4;

- figure 6 schematically shows a cross sectional view
of the cover of figure 5, taken according to the plane
VI - VI of figure 5;

- figure 7 schematically shows a perspective view of
the cover of the laundry drying machine of figures
1-6;

- figure 7a schematically shows an enlarged view of
the circled detail of figure 7;

- figure 8 schematically shows a perspective view of
one of the hinges of figures 2-4;

- figure 9 schematically shows a front elevation view
of the hinge of figure 8;

- figure 10 schematically shows a longitudinal section-
al view of the cover and of one of the hinges of figure

4, in a dismounted configuration of the cover;

- figure 10a schematically shows an enlarged view of
the circled detail of figure 10.

DETAILED DESCRIPTION OF THE INVENTION

[0051] The present invention has proved to be partic-
ularly successful when applied to a laundry drying ma-
chine of condenser type provided with an air-air heat ex-
changer and a collecting tank for the condensed water,
which is showed in the attached drawings; however it is
clear that the present invention can be applied to any
type of laundry treating machine, such as laundry wash-
ing machines or laundry washing and drying machines,
or laundry drying machines of heat pump or vented type
having a cover which gives access to internal parts of
the machine.

[0052] With initial reference to figures 1 and 2, a laun-
dry drying machine according to the invention is shown,
which is globally indicated with reference numeral 1. The
laundry drying machine 1, hereinafter also referred to as
dryer 1, comprises a casing 2 formed by a basement
portion 10 from which two couples of upright side walls
arranged perpendicularly one another (on the dryer front
andrear part, and on the lateral side thereof, respectively)
extend upwardly. A top portion 11 closes the upper part
of the box-like structure formed by the basement portion
10 and the upright side walls, thereby completing the
machine casing 2.

[0053] In the present description and in the following
claims, the words "top", "bottom", "above", "below", "up-
wards", "downwards" or the like, refer to the relative po-
sitions of portions of the dryer 1 with respect to the
ground.

[0054] Alaundry chamber comprising a rotatable drum
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7 is provided within the casing 2. A front door 8, pivotally
coupled to the front upright side wall 2a, is provided for
allowing access to the drum interior region to place laun-
dry to be dried therein. Door 8 is partly received into a
seat 6 formed on the front upright side wall 2a when the
door 8 is in its closed position.

[0055] Thedryer 1alsocomprises a hot-air-generating
device (not shown) for generating a drying air stream
passing through the laundry drum 7 to dry the laundry
contained therein.

[0056] The dryer 1 here described is of the condenser
type, i.e., of the type in which drying air is re-circulated
through the drum 7 in a closed loop, and comprises a
condensing device 12 arranged along the drying air path
downstream the laundry drum 7 considering the direction
of the drying air flow. The hot air produced by the hot-
air-generating device removes moisture from laundry in
the drum 7 and the moist air then passes through the
condensing device 12.

[0057] The moist air passing through the condensing
device 12is cooled by a separate air cooling flow passing
through the condensing device 12 itself. The cooled and
dehumidified air is then conveyed again to the drum 7 in
a closed loop circuit.

[0058] Therefore, the condensing device 12 condens-
es the water vapour of the moist air and the water formed
therein is collected in a housing arranged below the con-
densing device, not illustrated.

[0059] In the preferred embodiment of the invention
here described the condensing device 12 comprises an
air-air heat exchanger. In a further preferred embodiment
of the invention the condensing device may comprise an
evaporator of a heat pump. In this case moist air passes
the evaporator andis cooled by the evaporator itself. The
evaporator condenses the water vapour of the moist air
and the water formed therein is collected in a housing
arranged below the evaporator. Condensation water
from the collecting housing is preferably conveyed to an
extractable moisture tank 9 located at the upper portion
of the dryer 1.

[0060] The moisture tank 9 is preferably in the form of
a drawer slidably arranged on said upper portion of the
dryer 1 so that it can be easily and periodically emptied
by a user.

[0061] Condensation waterfrom the collecting housing
is conveyed to the extractable moisture tank 9 by means
of a water-removing unit, not illustrated, associated to
the collecting housing.

[0062] In different embodiments, the moisture tank
may be arranged below the condensing device 12, more
preferably in the form of a slidable tank.

[0063] The condensing device 12 is preferably ar-
ranged on the bottom part 16 of the dryer 1. More pref-
erably the condensing device 12 is received on a base-
ment portion 10 arranged in a bottom part of the casing
2. The condensing device 12 is preferably slidably ar-
ranged over the basement portion 10 of the dryer 1 so
that it can be easily and periodically extracted by a user
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for its cleaning.

[0064] A cover 20 is provided, preferably at the bottom
part 16 of the dryer 1, for allowing/preventing access to
the condensing device 12.

[0065] The cover 20 is usually maintained in a first op-
erating condition, or closed position, as illustrated for ex-
ample in figure 2. In such position the access to the inner
operational parts of the machine is prevented.

[0066] The cover 20 is preferably kept locked safely in
this position by means ofalock device 19. Thelock device
19 may be de-activated in order to allow the opening of
the cover 20 by acting on resilient tabs 21 arranged on
the cover 20, preferably on an edge thereof.

[0067] In different embodiments, nevertheless, the
lock device may be of different type or even absent.
[0068] When the condensing device 12 has to be ex-
tracted for its cleaning, the cover 20 is moved in a second
operating condition, or opened position, as illustrated for
example in figure 1.

[0069] The cover 20, therefore, swings from the closed
position to the opened position, and vice-versa.

[0070] For this purpose, the dryer 1 preferably com-
prises two hinges 30, 30" which connect the cover 20 to
the casing 2.

[0071] The two hinges 30, 30’ are preferably identical
one to the other, apart from the position. For this reason
only one of the two hinges 30, 30’ will be described in
detail hereinafter.

[0072] The hinges 30, 30’ allow the cover 20 to be ro-
tated from the closed position to the opened position and,
vice-versa, from the opened position to the closed posi-
tion around a rotation axis X (visible in figure 9), which
is substantially horizontal.

[0073] According to a feature of the present invention,
when the cover 20 moves beyond the opened position,
the cover 20 is safely disconnected from the casing 2.
[0074] With "safely disconnected" it is meant that the
cover 20 is detached from the casing 2 without any dam-
aging to its structure or to the casing 2 structure, i.e.,
without breaking, as will be better described later.
[0075] Typically, the cover 20 may be moved beyond
the maximum opened position if the dryer 1 does not rest
on the floor. Instead, the cover 20 may move beyond the
opened position when the dryer 1 is positioned on top of
another appliance, for example on top of a laundry wash-
ing machine. Once the cover 20 has been safely de-
tached, it may be advantageously re-attached to the cas-
ing 2 thus integrally restoring its functionality.

[0076] Advantageously, if someone accidentally puts
heavy items on the cover 20 when it is in its opened po-
sition or hits the cover 20, the cover 20 safely detaches
from the casing 2, without any damaging. Analogously,
if accidentally a child hangs on the cover 20, the cover
20 safely detaches from the casing 2 without any dam-
aging.

[0077] Furthermore, even if the cover 20 is in its
opened position it could be an obstacle to the removal
of the condensing device 12, or an obstacle to further
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maintenance operations inside the casing 2. In this case,
advantageously, the cover 20 may be preferably inten-
tionally detached from the casing 2 (for example, by ro-
tating it beyond the opened position) and re-attached
when operations are concluded. The same advantages
above mentioned may be obtained in different embodi-
ments in which the cover opens differently, for example
when the cover is connected to the casing with hinges
positioned vertically so thatthe cover swings with respect
to a vertical axis instead of a horizontal axis.

[0078] Advantageously, if the user accidentally hits the
cover 20, the cover 20 is safely detached from the casing
2 without damaging of the cover 20 or the hinges 30, 30’
and without any physical injury for the user.

[0079] Furthermore, the cover 20 may be stillintention-
ally detached from the casing 2 through its rotation be-
yond the opened position.

[0080] Hereinafter, with particular reference to figures
3, 3a, 4, 4a, 8-10 and 10a, construction and functioning
of a preferred embodiment of the hinge 30 according to
the invention is described.

[0081] The hinge 30 comprises a body 31 which is as-
sociated with the casing 2, preferably on the basement
portion 10 thereof. Preferably the body 31 is removably
connected to the casing 2.

[0082] The body 31 is advantageously connected to
the casing 2 through its insertion into a receiving seat
(notillustrated in detail) opportunely realized on the base-
ment portion 10 of the casing 2. The body 31 is preferably
slidably arranged in the receiving seat and here main-
tained by means of a blocking tongue 33 realized at an
end 31a of the body 31, as better visible in figure 10.
[0083] In this way, the body 31 may be easily attached
or detached from the casing 2. This facilitates mounting
and/or substitution of the body 31. It is clear that in dif-
ferent embodiments the connection of the first body to
the casing may be obtained in any other ways, for exam-
ple by means of screws, adhesives, snap-in fasteners,
etc..

[0084] According to a feature of the present invention,
the hinge 30 comprises at least two rotation pins which,
in a dismounted configuration of the cover 20, have re-
spective distinct axes respectively.

[0085] In the preferred embodiment illustrated in fig-
ures 8 and 9, the rotation pins are three, named a central
rotation pin 35 and two lateral rotation pins 36 and 36’.
In the dismounted configuration of the cover, the two lat-
eral rotation pins 36, 36’ have a common axis Z which is
distinct from the axis Y of the central rotation pin 35. Pref-
erably, the distinct axes Y and Z are substantially parallel
to each other.

[0086] The rotation pins 35, 36 and 36’ are arranged
at a free end 31b of the body 31. Preferably, the rotation
pins 35, 36 and 36’ are cylindrically shaped.

[0087] In particular, preferably, the rotation pins 35, 36
and 36’ are mounted on respective elastically deformable
arms 35a, 36a and 36a’, extending from the body 31, as
better visible in figure 8. Alternatively, the rotation pins
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35, 36 and 36’ are formed on the respective elastically
deformable arms 35a, 36a and 36a’.

[0088] The elastically deformable arms 35a, 36a and
36a’ can elastically deform so that they may move, with-
out breaking, in a direction substantially perpendicular to
the axes Y and Z.

[0089] Preferably, the elastically deformable arms 35a,
36a and 36a’ are made of a plastic material. More pref-
erably, the hinges 30, 30’ are substantially entirely made
of a plastic material, so that they can be obtained by an
injection moulding process.

[0090] As better visible in figure 8, the elastically de-
formable arms 35a, 36a and 36a’ are associated with a
central portion of the central rotation pin 35 and of the
two lateral rotation pins 36 and 36’, respectively.

[0091] In a mounted configuration of the cover 20, the
elastically deformable arms 35, 36 and 36’ are moved so
that all the axes Y and Z of the rotation pins 35, 36 and
36’ are substantially placed along the rotation axis X of
the cover 20.

[0092] In the mounted configuration of the cover 20,
the rotation pins 35, 36 and 36’ are received into respec-
tive seats 37, 38 and 38’ projecting from the lower edge
20a of the cover 20 on a back side thereof, as better
visible in figures 5-7, 7a.

[0093] The respective seats 37, 38 and 38’ are config-
ured for rotatably receiving the rotation pins 35, 36 and
36’, in the mounted configuration of the cover 20. When
the cover 20 swings in a position beyond the opened
position, the rotation pins 35, 36 and 36’ disengage the
respective seats 37, 38 and 38'.

[0094] The seats 37, 38 and 38’ are substantially
aligned along a same axis, which coincides with the ro-
tation axis X of the cover 20 around the casing 2. In this
way, in the mounted configuration of the cover 20, all the
axes Y and Z of the rotation pins 35, 36 and 36’ are sub-
stantially placed along the rotation axis X of the cover 20.
[0095] Intheillustrated preferred embodiment of figure
9, itis clearly visible that, in the dismounted configuration
of the cover 20, the axis Y of the central rotation pin 35
is placed below the axis Z of the two lateral rotation pins
36 and 36'. In particular, the axis Y of the central rotation
pin 35 is placed above the rotation axis X of the cover
20, while the axis Z of the two lateral rotation pins 36 and
36’ is placed below the rotation axis X of the cover
20.Therefore, in the mounted configuration of the cover
20, the axis Y of the central rotation pin 35 is moved
upwards and the axis Z of the two lateral rotation pins is
moved downwards, so that the axes Y and Z of the rota-
tion pins 35, 36 and 36’ are substantially placed along
the rotation axis X of the cover 20.

[0096] Indeed, the seat 37 comprises an element for
moving upwards the axis Y of said central rotation pin
35, and the seats 38 and 38’ comprise an element for
moving downwards the axis Z of the two lateral rotation
pins 36 and 36'.

[0097] The element for moving upwards of the seat 37
comprises shaped arms 37a extending from a body 22
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of the cover 20. In the preferred embodiment illustrated
in figure 7a, four shaped arms 37a are provided, which
are embodied as four first tongues having the same
shape and arranged parallel to each other. The four
shaped arms 37a comprise a curved profile on which a
lower portion of the rotation pin 35 rests. Obviously, a
different number of first tongues can be provided, includ-
ing one single first tongue.

[0098] The elementfor moving downwards of the seats
38 and 38’ comprises shaped arms 38a and 38a’, re-
spectively, extending from the body 22 of the cover 20.
In the preferred embodiment illustrated in figure 7a, two
shaped arms 38a are provided, which are embodied as
two second tongues having the same shape and ar-
ranged parallel to each other. Furthermore, two shaped
arms 38a’ are provided, which are embodied as two third
tongues having the same shape and arranged parallel
to each other. The two shaped arms 38a and the two
shaped arms 38a’ comprise a curved profile on which a
upper portion of the rotation pins 36 and 36’ rest. Obvi-
ously, a different number of second and third tongues
can be provided, including one single second tongue and
one single third tongue.

[0099] Furthermore, the body 22 of the cover 20 pref-
erably comprises a guiding member for the lateral rota-
tion pin 36. Alternatively, the body 22 comprises guiding
members for both the lateral rotation pins 36 and 36’.
[0100] The guiding member for the lateral rotation pin
36 comprises a groove 40a provided on a arm 40 extend-
ing from the body 22 of the cover 20. In the preferred
embodiment illustrated in figure 7a, the arm 40 is em-
bodied as a fourth tongue arranged parallel to the second
tongues 38a, at a predetermined distance from the more
external of the two second tongues 38a. The groove 40a
is defined by two substantially parallel fins, extending lat-
erally from the fourth tongue. Preferably, the groove 40a
is sized to receive the lateral rotation pin 36, i.e. the dis-
tance between the two fins is sized accordingly.

[0101] The operation of the hinges 30 and 30’ is here-
inafter described.

[0102] Thehinges 30, 30’ are associated with the base-
ment portion 10 of the casing 2.

[0103] The cover 20 is removably connected - prefer-
ably by snapping - to the casing 2 by means of the hinges
30, 30’. The hinges 30, 30’ support the cover 20 in rotation
around the rotation axis X.

[0104] In particular, the cover 20 is mounted on the
hinges 30, 30’ so that the rotation pins 35, 36 and 36’ are
received by snapping into the seats 37, 38 and 38'.
[0105] Since the seats 37, 38 and 38’ are substantially
aligned along a same axis (which coincides with the ro-
tation axis X of the cover 20 around the casing 2), the
rotation pins 35, 36 and 36’ having two distinct axes Y
and Z must be moved to be received in the seats 37, 38
and 38’, respectively.

[0106] Therefore, when the rotation pins 35, 36 and
36’ are brought near to the seats 37, 38 and 38’, they
begin to engage the shaped arms 37a, 38a and 38a’ of
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the seats 37, 38 and 38'. The shaped arms 37a move
upwards the rotation pin 35 and the shaped arms 38a
and 38a’ move downwards the rotation pins 36 and 36,
until a lower portion of the rotation pin 35 rests on the
curved profile of the shaped arms 37a and a upper portion
of the rotation pins 36 and 36’ rest on the curved profile
of the shaped arms 38a and 38a’.

[0107] In the above-described mounting step of the
cover 20, the elastically deformable arms 35a, 36a and
36a’ (carrying the rotation pins 35, 36 and 36’, respec-
tively) elastically deform and move, without breaking, in
adirection substantially perpendicular to the rotation axis
X.In particular, the elastically deformable arm 35a moves
upwards and the elastically deformable arms 36a and
36a’ move downwards.

[0108] Itis thus obtained the mounted configuration of
the cover 20, wherein the axes Y and Z of the rotation
pins 35, 36 and 36’ are substantially placed along the
rotation axis X of the cover 20.

[0109] In the mounted configuration of the cover 20,
the cover 20 can swing between the closed position (see
figure 2, forexample) and the opened position (see figure
1, for example).

[0110] During the above-described swinging of the
cover 20, the rotation pins 35, 36 and 36’ are maintained
pressed against the seats 37, 38 and 38’ thanks to the
elastic stress of the elastically deformable arms 35a, 36a
and 36a’, deformed from their starting position.

[0111] The factthatthe elastically deformable arm 35a
urges downwards the rotation pin 35 and the elastically
deformable arm 36a and 36a’ urge upwards the rotation
pins 36 and 36, i.e. the rotation pin 35 and the rotation
pins 36 and 36’ are urged in opposed directions, allows
that the rotation pins 35, 36 and 36’ are maintained in
engagement with the seats 37, 38 and 38’ during the
swinging of the cover 20 between the closed position and
the opened position.

[0112] If the cover 20 swings in a position beyond the
opened position, the rotation pins 35, 36 and 36’ are dis-
engaged from the seats 37, 38 and 38’, so that the cover
20 detaches from the casing 2 without breaking.

[0113] In particular, when the cover 20 swings in a po-
sition beyond the opened position, the rotation pins 35,
36 and 36’ come out of the shaped arms 37a, 38a and
38a’, i.e. out of the above-described curved profiles of
the shaped arms 37a, 38a and 38a’ wherein, in the
mounted configuration of the cover 20, a lower portion
of the rotation pin 35 and an upper portion of the rotation
pins 36 and 36’ rest.

[0114] When the rotation pins 35, 36 and 36’ come out
of the seats 37, 38 and 38’, the elastically deformable
arms 35a, 36a and 36a’ return in their starting, not-de-
formed configuration, corresponding to the dismounted
configuration of the cover 20.

[0115] The cover 20, therefore, is safely detached from
the casing 2 without any breaking or damage to the hing-
es 30 and 30’, the cover 20 or the casing 2.

[0116] The cover 20 may be easily re-attached to the
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casing 2 by inserting again the the rotation pins 35, 36
and 36’ of the hinges 30, 30’ into the seats 37, 38 and
38’ of the cover 20.

[0117] Advantageously, the cover 20 - as the hinges
30, 30’ - is made of a plastic material, and is preferably
obtained by an injection moulding process.

[0118] It has thus been shown that the present inven-
tion allows all the set objects to be achieved. In particular,
it makes it possible to obtain a laundry treating machine
with increased reliability compared to the machines of
known type.

[0119] Clearly, changes may be made to the cover, the
hinges and the laundry treating machine as described
herein. For example, the cover could be positioned in
any lateral side of the machine and it could open rotating
around an axis with any desired direction other than the
horizontal one as here described.

[0120] Furthermore, the hinges here described advan-
tageously comprise three rotation pins. In different em-
bodiments, nevertheless, the number of rotation pins
may be different, even just two rotation pins.

[0121] Furthermore, it has been described and illus-
trated the preferred embodiment wherein the axis Y of
the central rotation pin 35 is placed above the rotation
axis X of the cover 20, while the axis Z of the two lateral
rotation pins 36 and 36’ is placed below the rotation axis
X of the cover 20. Clearly, it is provided also an opposed
embodiment wherein the axis Y of the central rotation pin
35 is placed below the rotation axis X, while the axis Z
of the two lateral rotation pins 36 and 36’ is placed above
the rotation axis X. This embodiment and its operation is
totally analogous to the preferred described and illustrat-
ed embodiment.

[0122] Although an illustrative embodiment of the
present invention have been described herein with ref-
erence to the attached drawings, it is to be understood
that the present invention is not limited to the specific
embodiment illustrated and described herein, and that
various other changes and modifications may be affected
therein by one skilled in the art without departing from
the scope of the invention. All such changes and modi-
fications are intended to be included within the scope of
the invention as defined by the following claims.

Claims

1. A laundry treating machine (1) comprising a casing
(2) accommodating a laundry chamber (7) suitable
for receiving laundry to be treated and a closing door
(8) provided for allowing access to the chamber, said
machine being provided with a cover (20) which is
removably connected to said casing by means of at
least one hinge (30,30’) supporting said cover in ro-
tation around a rotation axis (X), so that it can swing
between a closed position and an opened position
around said rotation axis, characterized in that said
at least one hinge (30,30’) comprises at least two
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10.

rotation pins (35; 36,36°) which, in a dismounted con-
figuration of said cover, have respective distinct axes
(Y;Z), and, in a mounted configuration of said cover,
when they are coupled to at least two respective
seats (37; 38,38’), said atleast two rotation pins have
said respective axes moved closer than in said dis-
mounted configuration of said cover.

Machine (1) according to claim 1, wherein said re-
spective axes (Y;Z) of said at least two rotation pins
(35; 36,36’) are substantially parallel to each other.

Machine (1) according to claim 1 or 2, wherein, in
said mounted configuration of said cover (20), said
respective axes (Y;Z) of said at least two rotation
pins substantially coincide to said rotation axis (X)
of said cover.

Machine (1) according to any one of the previous
claims, wherein said at least one of said at least two
rotation pins (35; 36,36’) is mounted or formed on a
elastically deformable arm (35a; 36a,36a’) extending
from a body (31) of said at least one hinge.

Machine (1) according to claim 4, wherein said elas-
tically deformable arm (35a; 36a,36a’) is associated
with a central portion of said at least two rotation pins
(35;36,36").

Machine (1) according to claim 4 or 5, wherein said
elastically deformable arm (35a; 36a,36a’) is made
of a plastic material.

Machine (1) according to claim 6, wherein said at
leastone hinge (30,30’) is substantially entirely made
of a plastic material.

Machine (1) according to any one of the previous
claims, wherein said body (31) of said at least one
hinge is associated with said casing of said machine
and said at least two respective seats (37; 38,38’)
are mounted or formed on said cover (20).

Machine (1) according to any one of the previous
claims, including three rotation pins (35; 36,36’),
named a central rotation pin and two lateral rotation
pins, which are rotatably received in three respective
seats (37; 38,38’), wherein in said dismounted con-
figuration of said cover the two lateral rotation pins
(36,36’) have a substantially common axis (Z) which
is distinct from the axis (Y) of said central rotation
pin (35).

Machine (1) according to claim 9, wherein said cen-
tral rotation pin (35) and said two lateral rotation pins
(36,36°) are mounted on respective elastically de-
formable arms (35a; 36a,36a’), and in said mounted
configuration of said cover said elastically deforma-
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ble arms are so configured to be moved with respect
to said dismounted configuration, so that all the axes
of said central rotation pin and of said two lateral
rotation pins are substantially placed along said ro-
tation axis (X) of said cover (20).

Machine (1) according to claim 10, wherein said
hinge (30,30’) is so configured that in said dismount-
ed configuration of said cover the axis (Y) of said
central rotation pin (35) is located below the common
axis (Z) of said two lateral rotation pins (36,36’), and
in said mounted configuration of said cover the axis
(Y) of said central rotation pin (35) is moved upwards
and the common axis (Z) of said two lateral rotation
pins (36,36’) is moved downwards.

Machine (1) according to claim 11, wherein said seat
(37) receiving said central rotation pin (35) compris-
es an element (37a) for moving upwards the axis (Y)
of said central rotation pin, and said seats receiving
said two lateral rotation pins comprise elements
(38a,38a’) for moving downwards the common axis
(2) of said two lateral rotation pins (36,36’).

Machine (1) according to claim 12, wherein said el-
ements (37a; 38a,38a’)of said seats comprise
shaped arms extending from a body (22) of said cov-
er.

Machine (1) accordingto claim 13, wherein said body
(22) of said cover (20) comprises a guiding member
for at least one of said two lateral rotation pins.

Machine (1) according to claim 14, wherein said
guiding member comprises a groove (40a) provided
on an arm extending from said body of said cover.

10

15

20

25

30

35

40

45

50

55

16



EP 2 843 102 A1

30’

Fig. 1

10



EP 2 843 102 A1

Fig. 2

1"



EP 2 843 102 A1

0¢

12



EP 2 843 102 A1

30

Fig. 4

Fig. 4a

13



EP 2 843 102 A1

20

Fig. 5

Fig.7

14



EP 2 843 102 A1

36a

15



EP 2 843 102 A1

16



10

15

20

25

30

35

40

45

50

55

EP 2 843 102 A1

D)

Europiisches
Patentamt

European
Patent Office

Office européen
des brevets

w

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 13 18 2525

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
A DE 73 36 418 U (INDUSTRIE A. ZANUSSI 1 INV.
S.P.A.) 24 January 1974 (1974-01-24) DO6F39/12
* page 2, paragraph 3 - page 3, last line; DO6F39/14
figures 1,2 * DO6F58/20
----- EO5D7/10
A US 6 099 097 A (HOCKER KEITH J [US] ET AL)|1-15
8 August 2000 (2000-08-08)
* the whole document *
A US 6 000 550 A (SIMPSON TONY [US] ET AL) [1-15
14 December 1999 (1999-12-14)
* the whole document *
A CN 101 328 673 A (NANJING LG PANDA 1
APPLIANCES CO [CN] NANJING LG PANDA
APPLIANCES C0)
24 December 2008 (2008-12-24)
* figures *
A "INTEGRALLY MOLDED HINGE AND DETENT", 1-15
IBM TECHNICAL DISCLOSURE BULLETIN,, TECHNICAL FIELDS
vol. 27, no. 11, 1 April 1985 (1985-04-01) Pe
, pages 6540-6542, XP001425867, DO6F
* the whole document * EO5D
A EP 1 826 308 Al (CANDY SPA [IT]) 1
29 August 2007 (2007-08-29)
* the whole document *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

Munich

22 January 2014

Prosig, Christina

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

17




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 2 843 102 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 13 18 2525

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

22-01-2014

ctod i ssaroh repert e romoer) fioas
DE 7336418 U 24-01-1974  NONE
US 6099097 A 08-08-2000 NONE
US 6000550 A 14-12-1999 NONE
CN 101328673 A 24-12-2008 N 101328673 A 24-12-2008

KR 20090118763 A 18-11-2009
EP 1826308 Al  29-08-2007 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

18



	bibliography
	abstract
	description
	claims
	drawings
	search report

