EP 1 595 992 A1

Europdisches Patentamt
European Patent Office

(19) g)

Office européen des brevets

(11) EP 1 595 992 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
16.11.2005 Bulletin 2005/46

(21) Application number: 04425335.9

(22) Date of filing: 11.05.2004

(51) Intcl.”. DO6F 39/14, DOGF 37/28

(84) Designated Contracting States:

AT BEBG CHCY CZDEDKEEES FIFRGB GR

HU IEIT LI LU MC NL PL PT RO SE SI SK TR
Designated Extension States:
AL HR LT LV MK

(71) Applicant: CANDY S.p.A.
1-20052 Monza (Milano) (IT)

(72) Inventor: Fumagalli, Silvano

20052 Monza (M) (IT)

(74) Representative: Mittler, Enrico et al

Mittler & C. s.r.l.,
Viale Lombardia, 20
20131 Milano (IT)

(54) Electrical household appliance with door for the closing of an internal chamber

(57)  An electrical household appliance is described
comprising an internal chamber (3) and a structure with
a front panel (2) provided with an opening (5) for the
access to said internal chamber (3). The electrical
household appliance (1) comprises a door (6) suitable
to close said opening (6) and means for the hinging (7)
of the door (6) to the rim (8) of the opening (5); the hing-
ing means (7) are suitable to move the door (6) from a
closing position (A) of said opening (5) to an opening

position (B) for the access to the internal chamber (3).
The electrical household appliance (1) comprises
means for the coupling (9) of the door (6) to the front
panel (2) suitable to cooperate with said hinging means
(7) in order to assure the closing position (A) of the door
(6) and operable in order to allow the opening of the door
(6). The hinging means (7), after the operation of said
coupling means (9), are suitable to determine the open-
ing position (B) by means of the movement of the door
(6) upward.
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Description

[0001] The present invention refers to electrical
household appliance with door for the closing of an in-
ternal chamber.

[0002] Currently there are electrical household appli-
ances comprising a structure with a front panel provided
with an opening for the access to an internal chamber
of the electrical household appliance and a door to close
said opening. Electrical household appliances made in
this way are, for instance, laundry washing-machines
with front loading in which a drum suitable to contain the
laundry to be washed is situated in a central position of
the laundry washing machine and has an opening on
the front of the machine. Such revolving drum is mount-
ed in a container, called washing tub, destined to contain
the washing water and equipped for the anchorage of
suspension organs which allow it to remain suspended
inside a cabinet containing the laundry washing ma-
chine.

[0003] The front opening of the washing drum is
closed by transparent door hinged to the front panel of
the cabinet and openable toward the outside of the ma-
chine by means of rotation on an axis parallel to the front
panel of the machine. This determines an operating di-
mension of the same laundry washing-machine greater
than the volume relative to the physical dimensions of
the machine. In fact, with washing machine with open
door, most part of the door projects frontally as regards
the shape of the cabinet and it is therefore necessary to
consider, in conditions of installation of the washing ma-
chine, the space relative to the opening of the door. In
particular the front opening space of the door is the most
penalising since it adds the dimension of the door to the
dimension of depth of the electrical household appli-
ance.

[0004] In view of the state of the art herein described,
itis an object of the present invention to provide an elec-
trical household appliance with door for the closing of
an internal chamber which, in operating conditions, has
dimensions smaller than the known electrical household
appliance.

[0005] Accordingtothe presentinvention, such object
is attained by means of an electrical household appli-
ance comprising an internal chamber and a structure
with a front panel provided with an opening for the ac-
cess to said internal chamber, said electrical household
appliance comprising a door suitable to close said open-
ing and means for hinging of the door to the rim of the
opening, said hinging means being suitable to move
said door from a closing position of said opening to an
opening position for the access to the internal chamber,
said electrical household appliance comprising coupling
means of the door to the front panel suitable to cooper-
ate with said hinging means in order to assure the clos-
ing position of said door and operable in order to allow
the opening of the door, characterised in that said hing-
ing means, after the operation of said coupling means,
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are suitable to determine said opening position by
means of the movement of said door upward.

[0006] Owing to the presentinvention it is possible to
provide an electrical household appliance with a door
for the closing of an internal chamber that is easier to
install as compared with the known electrical household
appliance.

[0007] The characteristics and the advantages of the
present invention will become evident from the following
detailed description of an embodiment thereof, which is
illustrated as a non-limiting example in the enclosed
drawings, in which:

Figure 1 is a perspective view of a laundry washing
machine according an embodiment of the present
invention;

Figure 2 is a transversal view in section of the front
part of the machine in Figure 1 with door closed;
Figure 3 is a transversal section view similar to the
one in Figure 2 but with door uncoupled from the
front panel of the machine;

Figure 4 is a schematic front view of the machine in
Figure 1 with door closed;

Figure 5 is a schematic front view of the machine in
Figure 1 with door open;

Figure 6 is a schematic front view of a laundry wash-
ing machine according to a variation of the embod-
iment of the present invention.

[0008] With reference to Figures 1-5 a front loading
laundry washing machine 1 is shown provided with a
front panel 2 and with an internal chamber made up of
drum 3 revolvingly mounted in a washing tub. The drum
3 is provided with of an opening lined up with an opening
5 of front panel 2 for the access to drum 3.

[0009] The machine 1 is provided with a door 6 suit-
able to close the opening 5 and means 7 for the hinging
of the door 6 to the rim 8 of the opening 5. The hinging
means 7 are suitable to move said door 6 from a closing
position A of said opening 5 to an opening position B for
the access to the drum, as better visible in Figures 2-5.
[0010] The machine 1 comprises means 9 for the cou-
pling of the door 6 to the front panel 2 which are suitable
to cooperate with said hinging means 7 in order to as-
sure the closing of said door. The coupling means 9 are
operable in order to allow the opening of the door 6.
[0011] The hinging means 7, after the operation of
said coupling means 9, are suitable to determine said
opening position B by means of movement of the door
6 upward, preferably by means of a rotation around an
axis P transversal to same door 6.

[0012] The hinging means 7 comprise a first part 20
and a second part 30 facing each other and hinged to
each other by means of additional means 40, preferably
made up of a ball joint comprising a spherical cavity 42
of the first part 20 and a sphere 41 integral with the sec-
ond part 30 and arranged inside the cavity 42. Said ad-
ditional means 40 allow the rotation of said second part
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30, that it is integral with the door 6, as regards said first
part 20 around an axis P that passes through the ball
joint 40 and is transversal to the door 6, as better visible
in Figures 2 and 3.

[0013] Instead of the ball joint 40 it is possible to use
a joint made up of a pin that is capable to rotate inside
a cylindrical cavity; the pin and the cavity have longitu-
dinal axis transversal to the door 6 and corresponding
to the axis P.

[0014] The first part 20 is provided with a pair of arms
21 having each one an end 22 integral with the rim 8 of
the opening 5 of the front panel 2 and the other end 23
provided with a vertical pin 24 arranged inside vertical
cavities 25 obtained in the first part 20. Said arms 21
allow a movement of rotation, by a small angle D, around
avertical axis P1 parallel to the front panel 2 and passing
through the pins 24, of the first part 20 and of the ele-
ments connected with it, that is the second part 30 and
the door 6 in such a way so that the same door 6 gets
in an intermediate position A1. The part 20 is provided
also with a doorstop 26 suitable to go in abutment with
the front panel 2 in order to limit the movement of rota-
tion of the part 20 around the axis P 1 passing through
the pins 24, that is in order to limit the angle D. Said
angle D is such as to determine movement of the door
6 away from the front profile of the panel 2 necessary to
allow the movement upward of said door 6, as visible in
Figure 3.

[0015] The first part 20 comprises also an arched cav-
ity 200 facing the part 30 and in which a pin 31 of the
same part 30 can slide. The ends of the arched cavity
200 make up end of stroke elements of the pin 31 on
the cavity 200, as visible in Figure 4.

[0016] The coupling means 7 also comprise doorstop
elements 27 of the door 6 in the positions that this can
assume during the rotation between the position A1 and
the opening position B. Said doorstop elements 27 are
preferably associated with the pin 31 and, in the case in
which the cavity 200 is pierced and in the case in which
the cavity 200 belongs to the first part 20 and the pin
belongs to the second part 30, they consist in a spring
device made up of a spring 28 compressed between a
contrast element 29 integral with the pin 31 and the rim
201 of the cavity 200, as visible in Figures 2 and 3.
[0017] The coupling means 9 comprise a bolt 91 suit-
able to connect the door 6 with the rim 8 of the opening
5 of the front panel 2 and a push-button 92 suitable to
operate on said bolt 91 in order to release it and assure
the uncoupling of the door 6. The coupling means 9 and
the hinging means 7 are such as to assure the water-
tightness of the door 6 during all the various washing
stages of the machine 1. The closing of the door 6 is
obtained by means of action of pressure on the same
door 6 toward the panel 2 in order to determine the ac-
tion of bolt 91.

[0018] The door 6 has an internal surface 61 having
a concave central part 62 which couples with a convex
peripheral part 63. The shape of said door 6 allows to
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reduce the angle D of rotation a round the axis P1.
[0019] With the door 6 in closing position A it is nec-
essary to operate on the push-button 92 in order to ob-
tain the release of the bolt 91 and the consequent un-
coupling of the door 6.

[0020] With the door 6 uncoupled, the same door 6
gets arranged in the intermediate position A1 after rota-
tion around the axis P1 of the angle D; said angle D is
such as to allow the movement of the door 6 away from
the front profile of the panel 2. The rotation of the angle
D takes place in automatic way because of the pressure
of the door 6 on the tightness rim in the position A. A
greater rotation of the door 6 around the axis P1 is pre-
vented by the doorstop 26 of the part 20 which can go
in abutment with the front panel 2.

[0021] With the door 6 in position A1 the same door
can be moved upward from a user in order to determine
the access to the drum 3 of the laundry washing ma-
chine. In fact, by applying a force upward to the door 6,
the ball joint 40 determines its counter-clockwise rota-
tion around the axis P transversal to the axis P1 and to
the same door 6 and transversal to the front panel 2 by
less than an angle equal to the angle D.

[0022] During the rotation of the door 6 around the ax-
is P the sphere 42 rotates inside the cavity 41 and the
pin 31 slides in the arched cavity 200 from a position C1
corresponding to one end of the cavity 200 up to a cor-
responding position C2 at the other end of the arched
cavity 200.

[0023] When the pin 31 reaches the position C2 the
opening position B of the door 6 is determined; the ends
of the arched cavity 200 function also as end of stroke
element for the rotation of the door 6 since they limit its
rotation.

[0024] The doorstop element 27 associated with the
pin 31 allows the door 6 to remain in the opening position
B thus preventing the same from falling. In fact the
spring 28 is arranged around the same pin 31 between
the contrast element 29 integral with the pin 31 and the
rim 201 of the cavity 200 that is opposite to the element
29; the spring 28 functions as doorstop element of the
door 6 in the position B and in any position along the
cavity 200 in which the pin 31 can be. The action of the
spring 28 is to expand itself thus forcing the element 29
to move away from the rim 201; this action can be such
as to overcome the weight of the door 6 and to make it
remain in the opening position B or in any other position
that said door can assume between the position A1 and
the position B. The spring 28 must be made, that is op-
portunely dimensioned and calibrated, so as to allow the
aforesaid operation of stop of the door 6.

[0025] In order to close the door 6 for example after
having loaded the drum 3 with the laundry to be washed
or to have unloaded the drum from the washed laundry,
itis necessary to operate on the door by applying a force
downward in such a way so as to determine a clockwise
rotation around the same axis P. When the pin 31 will
reach the position C1 the position A1 of the door 6 will
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be determined again. The thrust action of the door 6 to-
ward the front panel 2 determines the action of closing
of the bolt 91 and therefore the closing position A of the
door 6.

[0026] As an alternative it is possible that the arched
cavity 200 belongs to the part 30 and the pin 31 belongs
to the part 20 so that it is the arched cavity 200 to slide
on the pin 31.

[0027] With the laundry washing machine 1 the spac-
es due to the opening of the door are remarkably re-
duced as compared with the known washing-machines.
In fact the front opening of the door determines a space
due to the depth of the laundry washing machine and to
the dimension of the door. Said space can be very dis-
advantageous in case of small rooms or structures next
to the laundry washing machine.

[0028] The hinging means 7 can be arranged in vari-
ous zones along the rim 8 of the front panel 9. In some
of them, as visible in Figure 6, said hinging means 7 al-
low the door 6 in opening position B to be contained in
the lateral profile 300 of the laundry washing machine
or also said door not to project as regards the lateral
profile 300 of the laundry washing machine 1. In that
way it is also possible to reduce lateral spaces taken up
by the laundry washing machine 1 to the prejudice of a
greater space above.

[0029] The inventive solution of the door movable up-
ward in order to determine the access to the drum 3 can
be used also for washing-machines with inclined tub.

Claims

1. Electrical household appliance comprising an inter-
nal chamber (3) and a structure with a front panel
(2) provided with an opening (5) for the access to
said internal chamber (3), said electrical household
appliance (1) comprising a door (6) suitable to close
said opening (6) and means (7) for hinging the door
(6) to the rim (8) of the opening (5), said hinging
means (7) being suitable to move said door (6) from
a closing position (A) of said opening (5) to an open-
ing position (B) for the access to the internal cham-
ber (3), said electrical household appliance (1) com-
prising means for the coupling (9) of the door (6) to
the front panel (2) suitable to cooperate with said
hinging means (7) in order to assure the closing po-
sition (A) of said door (6) and operable in order to
allow the opening of the door (6), characterised in
that said hinging means (7), after the operation of
said coupling means (9), are suitable to determine
said opening position (B) by means of the move-
ment of said door (6) upward.

2. Electrical household appliance according to claim
1, characterised in that said hinging means (7) are
suitable to rotate the door (6) upward around an axis
(P) transversal to the same door (6) in order to de-
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10.

termine said opening position (B) of the door (6).

Electrical household appliance according to claim 1
or 2, characterised in that said hinging means (7),
after the operation of said coupling means (9), de-
termine arotation of the door (6) around an axis (P1)
parallel to the front panel (2) in order to determine
an intermediate position (A1) of said door (6) in
which this is moved away from the profile of the front
panel (2) in such way so as to allow the subsequent
movement upward in order to reach said opening
position (B).

Electrical household appliance according to claim
3, characterised in that said to rotation of the door
(6) around said axis (P1) parallel to the front panel
(2) is limited by the abutment of a doorstop (26) of
said hinging means (7) with said front panel (2).

Electrical household appliance according to claim
3, characterised in that said hinging means (7)
comprise additional means (40) suitable to deter-
mine a rotation of the door (6) upward around an
additional axis (P) transversal to said axis (P1) par-
allel to the front panel (2) or transversal to said door
(6) in order to determine said opening position (B)
of the same door (6).

Electrical household appliance according to claim
5, characterised in that said hinging means (7)
comprise a first part (20) and a second part (30),
said second part (30) being rotatable as regards
said first part (20).

Electrical household appliance according to claim
6, characterised in that said hinging means (7)
comprise end of stroke elements (200, 31) of said
door (6) in the opening position (B) and the closing
position (A).

Electrical household appliance according to claim
7, characterised in that said hinging means (7)
comprise an arched cavity (200) belonging to one
of said first (20) and second (30) part and a pin (31)
belonging to the other one of said first (20) and sec-
ond (30) part, said pin (31) being sliding in said
arched cavity (200) and said end of stroke elements
(200, 31) being made up of the ends of said arched
cavity (200).

Electrical household appliance according to claim
8, characterised in that said hinging means (7)
comprise doorstop elements (27) of said pin (31) in
the positions that it can assume along the arched
cavity (200).

Electrical household appliance according to claim
8, characterised in that said doorstop elements
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(27) are associated with said pin (31), said doorstop
elements (27) comprising a spring device (27) suit-
able to allow the locking of said pin (31) in the po-
sitions that it can assume along the arched cavity
(200) by means of compression of a spring (28) be-
tween the rim (201) of said cavity (200) and an el-
ement of contrast (29) integral with said pin (31).

Electrical household appliance according to claim
5, characterised in that said additional means (40)
comprise a ball joint.

Electrical household appliance according to claim
6, characterised in that said additional means (40)
comprise a pin revolvable in a cylindrical cavity hav-
ing the longitudinal axis parallel to said additional
axis (P).

Electrical household appliance according to claim
1, characterised in that said hinging means (7) are
connected in a zone of the rim (8) of the opening (5)
of said front panel (2) in such a way that said door
(6), in position of opening (B), is contained in the
lateral profile (300) of said structure.

Electrical household appliance according to claim
1, characterised in that said hinging means (7) are
connected in a zone of the rim (8) of the opening (5)
of said front panel (2) in such a way so as to prevent
that said door (6), in position of opening (B), to
project as regards the lateral profile (300) of said
structure.

Electrical household appliance according to claim
1, characterised in that said electrical household
appliance is a laundry washing machine.

Electrical household appliance according to claim
1, characterised in that said electrical household
appliance is a laundry dryer machine.
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