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(54) Panel moving system for a built-in appliance or the like, with anti-crushing functionality

(57) A panel (2) moving system, for built-in appliances or the like, includes a parallelogram hinge comprising a lower
rod and an upper rod, said rods being pivoted on a fixed support through respective fixed pins (A, B) while their forward
ends are connected through respective mobile pins (A’, B’) to a plate that carries said panel (2), as well as a driving bar
(7) pivoted (I) to one of said rods to transmit the motion to the system, said rod that receives the motion from the driving
bar (7) being made up of a rear part (4) connected to the latter and secured on the fixed support through one of the fixed
pins (A, B), and of a forward mobile part (5) connected to the fixed part (4) through a pin (H) and a spring (6) arranged
between the rear end of the mobile part (5) and the fixed part (4). In this way, there is achieved a substantial reduction
in the crushing of the fingers that could be in the chinks (X, Y) that form between the panel and the elements adjacent
thereto, said crushing being determined by properly adjusting the return spring (6) that connects the two parts (4, 5) of
the articulated rod.
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Description

[0001] The present invention relates to a panel moving system, provided with an anti-crushing functionality suitable
to prevent or at least substantially reduce the risk of finger crushing during the movement of the panel. Specific reference
will be made hereafter to a decorative panel for a built-in domestic appliance, and in particular to a domestic appliance
installed in kitchen furniture which completely encloses it (so-called "fully integrated"), while it is clear that what is said
applies to any other similar application of a panel that is moved flush with other adjacent elements.
[0002] This type of decorative panels is known to be used to camouflage a built-in appliance so that it blends with the
kitchen furniture. This is achieved by applying to the door of said appliance, by various means, a panel having the same
appearance of the other doors. In this way there is no visible element allowing to distinguish the appliance from the other
members which make up the kitchen, its controls being accessible only when the door is open.
[0003] Moreover, below the panel applied to the door there is a plinth which acts as complementary bottom panel to
maintain the continuity of the lining while allowing the opening of the door. Examples of mounting and moving systems
of the bottom panel or plinth, in which the plinth is mounted through a parallelogram hinge secured to the base of the
machine itself and driven through a bar integral with the door, are disclosed in the published European application EP-
1380250, and in the yet unpublished European applications n.03425504.2 and n.04425132.0 all in the name of the
applicant.
[0004] Although functional, these solutions are not completely satisfying since the systems described in these appli-
cations determine, during the closure movement, a risk of crushing the fingers in the chinks that form between the panel
and the adjacent elements. This risk depends in particular on the length of the system driving bar and on the presence
of corners along the edges of the panel and of the elements adjacent thereto.
[0005] Therefore the object of the present invention is to provide a panel moving system which overcomes the afore-
mentioned drawback.
[0006] This object is achieved by means of a system in which the panel is mounted through a parallelogram hinge
and the rod receiving the motion from the driving bar is divided into two elements connected by a spring.
[0007] The main advantage of the moving system according to the present invention is the substantial reduction in
finger crushing, which can be determined by properly adjusting the return spring that connects the two parts of the
articulated rod.
[0008] A further advantage of this solution is that of being able to be applied as a replacement for any type of known
moving system, since it only implies the replacement of a rigid rod with an articulated rod provided with a return spring,
without significant changes neither in cost nor in size.
[0009] These and other advantages and features of the moving system according to the present invention will be
evident to those skilled in the art from the following detailed description of two embodiments thereof, with reference to
the attached drawings, wherein:

Fig.1 is a diagrammatic side view of a moving system according to the invention in which the driving bar is connected
to the upper rod; and
Fig.2 is a view similar to the preceding one showing a second embodiment in which the driving bar is connected to
the lower rod.

[0010] With reference to fig.1, there is seen that a moving system according to the invention carries a decorative panel
2 arranged flush between a decorative panel 1 of the door of a dishwasher and a panel of an underlying piece of furniture
(e.g. the front face of a drawer).
[0011] This system includes a parallelogram hinge comprising a lower rod 3, shaped so as to climb over the underlying
panel, and an upper rod that is in turn made up of parts 4 and 5. These rods are pivoted on the base of the dishwasher
through respective fixed pins A and B, while their forward ends are connected through respective mobile pins A’ and B’
to a plate that carries panel 2. A driving bar 7 is pivoted through a pin I to the upper rod to transmit the motion to the system.
[0012] The novel aspect of the system according to the present invention is in having the "driving" rod, in this case
the upper rod, articulated in that it is made up of parts 4 and 5 pivoted through pin H and connected by a return spring 6.
[0013] More specifically, the rear part 4 of the rod is secured on the machine through pin B, while the forward part 5
is mobile and is in turn connected to the rear part 4 through pin H and spring 6 that is arranged between the rear end
of the mobile part 5 and the fixed part 4.
[0014] In this way, during the closure of the door illustrated in fig.1, the crushing of the fingers both at position X over
panel 2 and at position Y under panel 2 (in broken lines) is greatly reduced because the presence of an obstacle causes
the rotation of the mobile part 5 around pin H with a corresponding extension of spring 6. In order to prevent the failure
of the spring, there is preferably provided an end stop (not illustrated) that limits the rotation of the mobile part 5, yet
guaranteeing a space X or Y of at least 12,5 mm.
[0015] Obviously, a similar operation of the moving system is also possible when the driving is achieved through the
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lower rod, as shown in fig.2.
[0016] The structure of the system is in fact similar, with a parallelogram hinge comprising an upper rod 8 and a lower
rod made up of parts 9 and 10. These rods are pivoted on the base of the dishwasher through respective pins C and D,
while their forward ends are connected through respective pins C’ and D’ to a plate that carries panel 2. A driving bar
12 is pivoted through a pin L to the lower rod to transmit the motion to the system.
[0017] Since the "driving" rod in this case is the lower rod, it is said rod that is articulated since it is made up of parts
9 and 10 pivoted through pin E and connected by a return spring 11.
[0018] More specifically, the rear part 9 of the rod is secured on the machine through pin D, while the forward part 10
is mobile and is in turn connected to the rear part 9 through pin E and spring 11 that is arranged between the rear end
of the mobile part 10 and the fixed part 9.
[0019] In this way the crushing of the fingers both at position X and at position Y is greatly reduced thanks to the
rotation of the mobile part 10 around pin E with a corresponding extension of spring 11.
[0020] Finally, it is evident that if both the upper and lower rods are "driving" rods they both have to be articulated.
[0021] It is clear that the above-described and illustrated embodiment of the moving system according to the invention
is just an example susceptible of various modifications. In particular, the exact shape and arrangement of the levers and
pins can be somewhat changed according to specific needs, as long as the above-described type of movement of panel
2 with the specific anti-crushing functionality is retained.

Claims

1. A panel (2) moving system, including a parallelogram hinge comprising a lower rod and an upper rod, said rods
being pivoted on a fixed support through respective fixed pins (A, B; C, D) while their forward ends are connected
through respective mobile pins (A’, B’; C’, D’) to a plate that carries said panel (2), at least one driving bar (7; 12)
being pivoted (I; L) to at least one of said rods to transmit the motion to the system, characterized in that said at
least one rod that receives the motion from said at least one driving bar (7; 12) is made up of a rear part (4; 9)
connected to the latter and secured on said fixed support through one of said fixed pins (A, B; C, D), and of a forward
mobile part (5; 10) connected to said fixed part (4; 9) through a pin (H; E) and a spring (6; 11) arranged between
the rear end of said mobile part (5; 10) and said fixed part (4; 9).

2. A panel moving system according to claim 1, characterized in that it further includes at least one end stop that
limits the rotation of the mobile part (5; 10).

3. A panel moving system according to claim 2, characterized in that the position of the end stop guarantees both
at a position (X) over the panel (2) and at a position (Y) under the panel (2) a space of at least 12,5 mm between
said panel (2) and the elements adjacent thereto.

4. A built-in domestic appliance with a door hinged along its bottom side, provided with a top front decorative panel
(1) applied to said door and with a bottom front decorative panel (2) arranged flush with said top front decorative
panel (1), characterized in that said bottom panel (2) is applied to the appliance through a moving system according
to one of the preceding claims.
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