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(57) A hinge device for moving a decorative panel
(P) comprises a first member (3) assigned to be fixed to
the frame or body of an appliance and hinged to by means
of a hinge pin (7) to a second member (5) assigned to
be fixed to a door of the same appliance.

The elastic member (9) is connected to the firstmem-
ber (3) and interacts between the latter and the second
member (5) by means of transmission elements (11) to
impart a closing elastic force to the second member (5)

The decorative panel (P) is constrained to slide par-
allel to the door and perpendicularly to the hinge pin (7)
by interconnection constraint members. The device (1)
comprises a joint member (13) for the decorative panel
(P) for moving it along the constraint members.

Such joint member (13) is hinged by means of a first
pin (14) to a first end of a rocker element (15) whose
opposite end bears a sliding pin (17) movable in a shaped
slot (19) fixed to, or made in, a connection member (21)
of the transmission elements (11) and pivoted, by means
of a second pin (23), to the second member (5) in a sep-
arate point from the hinge pin (7).

The connection member (21) is connected to the
elastic member (9) by means of a connection element
(35) of the transmission elements (11). The median por-
tion of the rocker element (15) is pivoted by means of a
third pin (25) to a first end of an arm element (27) whose
opposite second end is rotatably engaged to the hinge
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Description

TECHNICAL FIELD

[0001] The present invention relates to the technical
field concerning hinges for built-in household appliances,
such as dishwashers, ovens and the like, and for and
furniture, in particular it relates to a hinge device for mov-
ing a decorative panel.

BACKGROUND ART

[0002] There are known hinges assigned to constrain
a door of a household appliance or piece of furniture to
a respective body, making it possible to move the door
between a closed condition, in which the door blocks an
opening in the body of the household appliance, and a
fully open condition, in which the door is rotated almost
perpendicular to the opening, leaving it free. Such known
hinges are provided with a first member, connected to
the body, and with a second member, hinged to the first
member in correspondence with a hinge pin and con-
nected to the door; an elastic element acts between the
first and second member with an elastic closing force of
the hinge. Such known hinges also comprise a system
for attaching and translating a decorative panel which
covers and masks the appliance door; the attachment
and translation system acts in such a way that, in the
passage from the closed condition to that of maximum
opening and vice versa, the decorative panel fixed there-
to is translated parallel to the surface of the door, respec-
tively away from the hinge pin and vice versa.

[0003] A drawback of these known hinge devices con-
sists in the fact that the attachment and translation sys-
tem of the decorative panel consists of a large number
ofinterconnected components, and is therefore extreme-
ly susceptible to malfunctions, wear and tear, furthermore
the operations for its assembly require particular care
and often unacceptably long times.

[0004] Another drawback of the known devices con-
sists in the fact that they comprise a large number of
straight or curved guides, for example slots with pins or
carriages sliding therein, which can cause annoying and
intense noises during the opening and closing of the
hinge.

DISCLOSURE OF THE INVENTION

[0005] An object of the present invention is to propose
a hinge device for moving a decorative panel that is sim-
ple and easy to assemble and install.

[0006] Anotherobjectofthe presentinvention is to pro-
pose a device which has a minimum number of sliding
guides and whose opening and closing actuation is there-
fore extremely silent.
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BRIEF DESCRIPTION OF DRAWNINGS

[0007] The characteristics of the invention are high-
lighted below with particular reference to the accompa-
nying drawings in which:

- figure 1 shows a front view of the hinge device for
moving a decorative panel object of the present in-
vention, in its closed condition;

- figure 2 shows a left side view of the device of figure
1;

- figure 3 shows a rear view of the device of figure 1;

- figure 4 shows aright side view of the device of figure
1;

- figure 5 shows an axonometric view of the device of
figure 1, in its partially open condition;

- figures 6-8 show respective left side, schematic and
partial views of an opening sequence of the device
of figure 1;

- figures 9-11 show respective right side, schematic
and partial views of the opening sequence of the
device of figure 1 shown in figures 6-8;

- figure 12 shows an exploded axonometric view of
the device of figure 1;

- figures 13a and 13b respectively show a left side
view of the device of figure 1 applied to a household
appliance with decorative panelandinits closed con-
dition, and a related partial enlarged view;

- figures 13a, 14a, 15a, 16a show respective left side
views of an opening sequence of the device of figure
1 applied to a household appliance with decorative
panel;

- figures 13b, 14b, 15b, 16b show respective partial
and enlarged views of the opening sequence of the
device of figure 1 shown in figures 13a, 14a, 15a,
16a;

- figure 17 shows an enlarged partial view of the device
of figure 16a;

- figure 18 shows an enlarged partial view of the device
of figure 17a.

BEST MODE TO CARRY OUT THE INVENTION

[0008] With reference to figures 1-18, numeral 1 indi-
cates the hinge device for moving a decorative panel P
object of the present invention.

[0009] Device 1 comprises at least:

- afirst member 3 and a second member 5;

- an elastic member 9;

- ajoint member 13 assigned to be fixed to the deco-
rative panel P with screws, glue, interlock and/or sim-
ilar means;

- transmission elements 11, comprising at least one
connection member 21 and a connection element
35;

- an elongated, almost straight or shaped, rocker el-
ement 15;
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- aconnection member 21;
- anarm element 27.

[0010] The first member 3 and the second member 5
are pivoted to each other by means of a hinge pin 7 co-
axial with the fulcrum or with the hinge axis of the device
1 itself.

[0011] The first member 3 is assigned to be fixed to
the frame, or structure, or body of a household appliance,
for example an oven or a dishwasher, while the second
member 5 is assigned to be fixed to a door of the same
household appliance to hinge the door to the frame; for
example, the first member 3 and the second member 5
are fixed on an external side of the frame and of the door,
respectively.

[0012] The device 1 can also be applied and used as
a hinge for furniture, household appliance and the like,
provided they are equipped with a frame and atleast one
door.

[0013] The first member 3 and the second member 5
can therefore rotate with respect to each other around
the hinge axis between a closed condition C of the device
1, in which the door of the household appliance blocks
an opening of an internal volume of the appliance itself
lying almost parallel to the plane defined by the edge of
the opening, and a maximum opening condition A of the
device 1, in which the door forms a maximum opening
angle with such plane, for example an angle of approxi-
mately 90°. The joint member 13, during the rotation of
the device 1 between said closed C and maximum open-
ing A conditions, is assigned to move the decorative pan-
el P which is constrained to translate parallel to the door
of the appliance as better specified below.

[0014] The elastic member 9 interacts, by means of
the transmission elements 11, between the first member
3 and the second member 5 to impart to the latter, and
therefore to the door of the appliance, an elastic closing
force.

[0015] In each assembled condition of the device, or
atleast in an operating condition in which the device, the
household appliance and the decorative panel are mu-
tually connected, a first end of the rocker element 15 is
pivoted, by means of a first pin 14, to the joint member
13; the second and opposite end of the rocker element
15bears asliding pin 17. The median portion of the rocker
element 15, located between the two ends thereof, is
pivoted by means of a third pin 25 to a first end of an arm
element 27 rotatable along a geometric arc of circumfer-
ence centered in the hinge pin 7, being the opposite sec-
ond end of the arm element 27 itself rotatably engaged
or pivoted to the hinge pin 7.

[0016] The sliding pin 17 is mobile and slidingly con-
strained in a shaped slot 19 which is obtained in the con-
nection member 21 through the thickness of the latter,
or which is fixed on the surface of the latter.

[0017] The sliding pin 17 is preferably provided with a
rolling means, for example a bushing or a bearing, and
the edges of the shaped slot 19 are provided with an
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edge protruding perpendicularly to the main face of the
connection member 21 to facilitate the movement of the
rolling means in the shaped slot itself.

[0018] The sliding pin 17 can optionally be provided
with a roller or a coating which facilitates its sliding along
the respective shaped slot 19, or on the contrary which
hinders and slows downits sliding, thus acting as a damp-
er for the device 1.

[0019] The connection member 21 has a connection
element 35 by means of which it is directly or indirectly
connected to the elastic member 9, and is also pivoted
to the second member 5 by means of a second pin 23 at
a point separate from the hinge pin 7, that is the second
pin 23 and the hinge pin 7 have parallel but not coincident
axes.

[0020] Inparticular, the distance between the hinge pin
7 and the second pin 23 which connects the second mem-
ber 5 and the connection member 21 is preferably less
than the distance between such hinge pin 7 and the third
pin 25 which connects the rocker element 15 and the arm
element 27. Both the second pin 23 and the third pin 25
are constrained to travel along respective circular trajec-
tories centered in the hinge pin 7 and perpendicular to
the hinge axis.

[0021] Theconnectionmember21isanalmostflatslab
or plate shaped in such a way that its shape preferably
has angles approximately defined by one end of the
shaped slot 19, by the second pin 23 and by the connec-
tion element 35.

[0022] Preferably the device 1 also comprises a guide
element 31 sliding along walls 33 of the first member 3
parallel to the straight action line R of the elastic member
9. The guide element 31 is transversally constrained be-
tween the walls 33 and slides longitudinally between
them between a minimum position, in which it is located
near one end of the first member 3 and at the maximum
distance from the hinge pin 7, and a maximum position,
in which it is at the minimum distance from the hinge pin
7. Such guide element 31 has opposite portions which
are respectively fixed to the elastic member 9 and, by
means of the connection element 35, to the connection
member 21 at a connection portion 22 of the latter.
[0023] The connection member 21 is therefore con-
nected to the elastic member 9 by means of the guide
element 31. The connection portion 22 constitutes a ver-
tex of the connection member 21 opposite the vertex of
the second pin 23 with respect to a straight line which
joins the ends of the shaped slot 19.

[0024] The guide element 31 has two further opposite
portions for the sliding abutment of the walls 33 by means
of respective skids 37 fixed to such portions. The walls
33 protrude almost perpendicularly from the main devel-
opment surface of the first member 3 and constitute a
track for the sliding of the guide element 31.

[0025] The elastic member 9 is preferably a spring 41
of the helical type having one end blocked to the first
member 3. Such spring 41 operates in compression and
is provided with an internal spring guide 39, which has
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one end constrained to the spring 41, and is hooked at
the other end to the respective portion of the guide ele-
ment 31. Alternatively, the elastic member 9 can consist
for example of a gas spring, comprising a cylinder
blocked to the first member 3 and within which a piston
slides externally hooked to the guide element 31.
[0026] The coupling between the spring guide 39 and
the guide element 31 is achieved for example by coupling
a tooth, hook or shaped hook of the guide element 31
with a slotted abutment obtained in the corresponding
end of the spring guide 39.

[0027] Between the closed C and maximum opening
A conditions, this last end of the spring guide 39 is mov-
able along the action line R between the walls 33, this
movement being guided by the guide element 31. The
first member 3 preferably has a stop pin 24 of the con-
nection member 21, fixed in the proximity of the hinge
pin 7 and which, in the maximum opening condition A, is
assigned to abut against the edge of the connection
member 21 opposite the connection portion 22 of this,
possibly in correspondence with a recess formed in such
edge, to stop the movement of the connection member
21 itself and, consequently, to limit the movement of the
guide element 31 along the action line R.

[0028] Alternatively, the guide element 31 is hooked
directly to one end of a spring 41 operating in traction
and fixed at the opposite end to a suitable grip extension
of the first member 3. The connection element 35 is for
example a connection pin fixed between the connection
member 21 and the portion of the guide element 31 op-
posite the portion thereof connected to the spring 41 or
to the spring guide 39. Alternatively, and especially in the
eventthatthe guide element31 is omitted, the connection
element 35 consists for example of a tooth, hook or other
abutment made or fixed along an edge of the connection
member 21 for direct hooking to the respective end of
the spring 41 or the spring guide 39.

[0029] The straight line joining the ends of the shaped
slot 19 forms, with the straight line joining the second pin
23 and the connection element 35, an angle between
40°-120°, preferably between 65°-80°.

[0030] Preferably, such shaped slot 19is approximate-
ly shaped as an arch of circumference with concavity
facing the hinge pin 7 and with the corresponding con-
vexity facing in the opposite direction towards the con-
nection element 35, that is towards the connection por-
tion 22.

[0031] The decorative panel P is connected to the re-
spective door of the appliance by means of sliding con-
nection members of known type, for example guide and
slide, or rail and carriage, or slot and pin. Each side por-
tion of the decorative panel P and not far from its P bottom
edge 44 in the closed condition, is connected to the joint
member 13 of the corresponding hinge device 1 of the
door. Each constraint member is parallel to the external
surface of the door and perpendicular to the hinge axis
of the device 1, and therefore constrains the decorative
panel P to slide parallel to the door and perpendicular to
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the hinge pin 7 and the devices, or at least one of them,
operates the decorative panel along such sliding direc-
tion.

[0032] The mutual position, the dimensional rations,
the relationships and the connection of the second mem-
ber 5, ofthe rocker element 15, of the connection member
21 and of the arm element 27, in agreement with the
shape and with the orientation and course of the shaped
slot 19, transmit to the joint member 13 the translational
force of the decorative panel along the trajectory parallel
to the door and perpendicular to the hinge axis of the
device 1 determined by the sliding constraint members
which interconnect the panel to the door of the household
appliance.

[0033] When the device 1 is actuated towards its max-
imum opening condition A, that is during the opening of
the appliance door, the joint member 13 moves away
from the hinge pin 7, while when the device 1 is actuated
in the opposite direction towards its closed condition C,
that is during the closing of the door, the joint member
13 approaches the hinge pin 7.

[0034] The first pin 14 can be of the fixed type and
blocked to the rocker element 15 and to the joint member
13 during production or, preferably, it can be of the plug-
gable type and applicable manually (with the fingers or
with a manual tool) to the respective seats formed in the
rocker element 15 and in the joint member 13. The first
pin 14 of the manually applicable type facilitates the in-
stallation operations of the panel: it is in fact possible to
fix or screw to the hidden face of the latter P, forexample,
with the aid of a template, the joint members 13 of the
hinge devices of the door, constrain the latter to the panel
by means of the constraint members and only at this point
connect the joint members 13 to the respective rocker
elements 15 by manually inserting the first pins 14. Ob-
viously, in this case, thefirst pins are provided with means
which prevent them from slipping out from their respec-
tive seats.

[0035] It is also provided that in some particular em-
bodiments of the device 1 for specific applications, the
first pin 14 or the end of the rocker element 15 which
bears the first pin are constrained by a slot, a guide or
the like, to slide along the second member 5 parallel to
the constraint members where present.

[0036] The operation of the device 1 applied to a
household appliance equipped with a decorative panel
P provides that, starting from the closed condition C, a
user of the household appliance applies an opening force
to the opening edge 45 of the decorative panel P itself
and/orto the door of the appliance. In the closed condition
C:

- thejointmember 13 is at the minimum distance from
the hinge axis;

- the arm element 27 is oriented at its own minimum
angle with respect to the action line R and points
towards the body of the appliance;

- theline passing by the ends of the shaped slot 19 is
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oriented at a minimum angle of inclination of the
shaped slot 19, for example of about 90°, with re-
spect to the action line R;

- the hinge angle, having vertex in the hinge pin 7 and
having as sides the door and the plane defined by
the edge of the opening of the appliance, is null;

- theguide element 31 isinits minimum position, close
to the spring 41;

- the elastic force of the spring 41 is minimal.

[0037] Asthe opening movementofthe door proceeds,
the hinge angle increases, the second pin 23 rotates
around the hinge pin 7 pulling the respective vertex of
the connection member 21, which in turn pulls the guide
element 31 by means of the connection element 35 along
the walls 33, with the elastic member 9 increasing the
elastic force provided. The combination of the motions
of the second pin 23 and of the connection element 35
produces a roto-translation of the connection member 21
and an increase in the inclination angle of the shaped
slot 19. The roto-translation of the shaped slot 19 itself
sets the sliding pin 17 in motion together with the respec-
tive end of the rocker element 15 connected to it 17. The
third pin 25 acts as a fulcrum, movable along a circum-
ference arc determined by the arm element 27, for the
rocker element 15. The end, carrying the joint member
13, of the rocker element 15 of each device cooperates
with the constraint members in imposing predetermined
motion and trajectory on the joint member 13 itself. The
constraint members establish the trajectory that is the
direction of translation of the decorative panel P along
the respective door and the device determines the motion
of the panel along such trajectory. At the opening of the
door, said trajectory of the joint member 13 has an an-
gular component which follows the course of the hinge
angle and a radial component which is a function of the
angular component, being predetermined and imposed
by the shape and mutual constraints of the transmission
elements 11.

[0038] Such chain of movements continues as long as
the user applies the opening force to the door of the ap-
pliance, until the device 1 reaches the maximum opening
condition A in which:

- thejointmember 13 is atthe maximum distance from
the hinge axis;

- the arm element 27 is oriented at its own maximum
angle and points externally to the body of the house-
hold appliance;

- the shaped slot 19 is oriented at a maximum angle
of inclination with respect to the action line R;

- the hinge angle is maximum, corresponding to the
maximum opening angle of approximately 90°;

- the guide element 31 is in its maximum position, at
the maximum distance from the spring 41;

- the elastic force of the spring 41 is maximum.

[0039] Inthe maximum opening condition A, the appli-
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ance door remains blocked on the second member 5,
whileits decorative panel P, in addition to having changed
its own angular orientation together with the door accord-
ing to the hinge angle, has undergone a variation also in
the radial component with respect to the door itself and
with respect to the hinge pin 7, from which itmoved away.
[0040] The closure operation of the device 1, requires
the user to apply a closing force to the opening edge 45
of the decorative panel P itself and/or to the door of the
appliance, in the opposite direction to the opening force.
The interconnected components of the device 1 follow
backwards the complex motions already described
above for the opening movement of the door of the house-
hold appliance.

Claims

1. Hinge device for moving a decorative panel (P) and
comprising a first member (3) hinged to a second
member (5) by means of a hinge pin (7) and an elastic
member (9); the first member (3) being assigned to
be fixed to the frame or body of an appliance and
the second member (5) being assigned to be fixed
to a door of the same appliance; the elastic member
(9) being connected to the first member (3) and in-
teracting between the latter and the second member
(5) by means of transmission elements (11) to impart
a closing elastic force to the second member (5)
where the decorative panel (P)is constrained to slide
parallel to the door and perpendicularly to the hinge
pin (7) by interconnection constraintmembers of said
door and panel (P); said device (1) being character-
ized in that it comprises a joint member (13) for the
decorative panel (P) and assigned to move the latter
(P) along the constraint members; at least in one
operating condition of the device (1), said joint mem-
ber (13) is hinged by means of a first pin (14) to a
first end of a rocker element (15) whose opposite
end bears a sliding pin (17) movable in a shaped slot
(19) fixed to, or made in, a connection member (21)
of the transmission elements (11); said connection
member (21) is pivoted, by means of a second pin
(23), to the second member (5) in a separate point
from the hinge pin (7); such connection member (21)
being connected to the elastic member (9) by means
of a connection element (35) of the transmission el-
ements (11); the median portion of the rocker ele-
ment (15) is pivoted by means of a third pin (25) to
a first end of an arm element (27) whose opposite
second end is rotatably engaged to the hinge pin (7),
where in an installed condition of the device (1) and
of the panel (P), the position, the dimensional ratios
and the connection of the second member (5), the
rocker element (15), the connection member (21)
and the arm element (27) and the shape and orien-
tation of the shaped slot (19) in cooperation with the
constraint members impose to the joint member (13)
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a motion parallel to the door, away from the hinge
pin (7) in correspondence with the actuation of the
device (1) towards a maximum opening condition (A)
thereof, and approaching the hinge pin (7) in corre-
spondence with the actuation of the device (1) to-
wards its closed condition (C).

Device according to claim 1 characterized in that
it comprises a guide element (31) sliding along walls
(33) of the first member (3) parallel to the action line
(R) of the elastic member (9) and having opposite
portions respectively fixed to the elastic member (9)
and, by means of the connection element (35), to a
connection portion (22) of the connection member
(21) opposite to the second pin (23) with respect to
a line joining the ends of the shaped slot (19).

Device according to claim 2 characterized in that
the guide element (31) slidingly abuts the walls (33)
by means of respective skids (37).

Device according to claim 2 or 3 characterized in
that the guide element (31) is hooked to an end of
a_spring guide (39) of a compressed spring (41) of
the elastic element (9) and having an end blocked
to the first member (3), or the guide element (31) is
hooked to an end of a spring (41) operating in traction
the opposite end of which is fixed to an extension of
the first member (3).

Device according to any of the preceding claims
characterized in that the shaped slot (19) has an
approximately circular arc shape with concavity fac-
ing the hinge pin (7).

Device according to any of the preceding claims
characterized in that the line joining the ends of the
shaped slot (19) forms, with the line joining the sec-
ond pin (23) and the connection element (35), an
angle comprised between 40° and 120°.

Device according to any of the preceding claims
characterized in that the distance between the
hinge pin (7) and the second pin (23) is lower than
the distance between said hinge pin (7) and the third
pin (25).

Device according to any of the preceding claims
characterized in that the shape of the connection
member (21) is approximately triangular with verti-
ces approximately defined by one end of the shaped
slot (19), by the second pin (23) and by the connec-
tion element (35).

Device according to any of the preceding claims
characterized in that the first pin (14) is of the fixed
type or can be inserted manually.
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10. Device according to any of the preceding claims

characterized in that the sliding pin (17) is provided
with a rolling means and the edges of the shaped
slot (19) are provided with a rim to facilitate the mo-
tion of the rolling means.
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