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(54) TOP-LOADING WASHING MACHINE COMPRISING A DRUM DOOR

(67) A top-loading washing machine comprises a
tub, a perforated drum rotatably mounted within said tub
about a horizontal axis and having an aperture on its
cylindrical side, a drum door slidably supported by the
drum for opening and closing said aperture following a
predetermined rotation of the drum, catching means sup-
ported by the tub and configured to selectively engage

said sliding door for opening and closing thereof. The
drum comprises aflap hinged to an edge of said aperture
of the drum and having first engaging portions configured
to cooperate with second engaging portions of the sliding
part, said catching means being also configured to co-
operate with said flap in order to free it from the sliding
part.
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Description

[0001] The present invention relates to washing ma-
chine, particularly a top-loading washer, comprising a tub
with an access opening, a perforated drum rotatably
mounted within said tub about a horizontal axis and hav-
ing an aperture onits cylindrical side, adrum door slidably
supported by the drum for opening or closing said aper-
ture following a predetermined rotation of the drum, and
catching means supported by the tub and configured to
selectively engage said slidable drum door in order to
open or close it.

[0002] Such kind of washing machine is shown in FR-
A-2751669. Another similar solution is disclosed by DE-
A-10316696.

[0003] Evenifsuchknown solutions allow an automatic
opening of the drum, therefore reducing the operations
requested to the user for accessing the interior of the
drum for loading and unloading clothes (i.e. manual
opening of a upper lid for accessing the opening of the
tub and manual opening of the drum door for accessing
the interior thereof), nevertheless they do not guarantee
a sufficient strength of the drum door assembly in the
closed configuration, particularly in view of the high spin-
ning speed of the modern washing machines. Since in
such machines the drum is designed to rotate at a very
high speed (up to 1800 rpm and beyond), it develops at
the periphery an acceleration of the order of magnitude
of hundreds of g (even beyond 400 g), and therefore its
structure must resist to very high forces, typically of some
tons. The structure must be designed to stand to these
forces, despite the need of having something lightweight
and easy to manufacture.

[0004] The automatic opening mechanism of the drum
must reflect the same requirements as well.

[0005] Moreover, in the above known solutions said
catching means comprises electromagnets with plungers
which cooperate directly with an edge portion of the slid-
ing door, and this solution need a considerable amount
of space which reduces the overall capacity of the ar-
rangement tub/drum.

[0006] Itis therefore an object of the present invention
to provide a washing machine of the above type which
does not present the above mentioned drawbacks.
[0007] Such object is reached thanks to the features
listed in the appended claims.

[0008] According to the invention, the drum door com-
prises a flap hinged to an edge of the aperture of the
drum and having first engaging portions configured to
cooperate with corresponding second engaging portions
of the sliding door. Moreover, according to a preferred
embodiment of the invention, the catching means com-
prises arotating member with at least a cam surface con-
figured to cooperate with said flap in order to rotate it, in
an opening configuration of the drum door, and to disen-
gage said first engaging portions from said second en-
gaging portions.

[0009] In a second embodiment of the invention, the
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catching means comprises at least a linear actuator, for
instance a plunger moved by an electric motor, oriented
radially with reference to the drum.

[0010] The solution according to the invention is an
automatic system having a high mechanical reliability
that, at the end of the washing cycle, is capable of opening
the door of the drum without any manual intervention of
the user. In this way when the user opens the external
lid, the drum is already open and allows the user to take
out the laundry without the need to open the drum door
manually. In the same way, when the user opens the
external lid to load the washer, the drum is already open
and it closes automatically when the washing machine
is operated.

[0011] According to another feature of the first embod-
iment of the invention, the rotating member presents a
first cam surface for acting on the flap in order to rotate
it and disengage it from the sliding door and a second
cam surface in order to engage a corresponding portion
of the sliding drum door in order to keep it in a predeter-
mined position with reference to the tub.

[0012] In a second embodiment of the invention, the
relative movement between the flap and the sliding door
in order to disengage them and maintaining the sliding
door in a fixed predetermined position during the rotation
ofthe drum (in the opening sequence of the door) is driven
by at least one linear actuator.

[0013] Further features and advantages of a washing
machine according to the invention will become clear
from the following detailed description, with reference to
the attached drawings in which:

- Figures 1 a and 1 b are a cross section of the as-
sembly tub and drum of a washing machine accord-
ingtothe invention, and a schematic view of a portion
of the drum of such washing machine respectively;

- Figures 2a and 2b are enlarged perspective views
of a details of a drum of figure 1 in a closed and
partially open configuration of the drum sliding door;

- Figures 3a-3d are perspective views of a rotating
member used with the drum of figure 1;

- Figure 4 is a perspective view of a detail of a washing
machine in a starting position of the opening se-
quence of the drum door;

- Figure 5 is a perspective view similar to figure 4
showing a configuration in which the sliding door is
engaged and a safety device is opened;

- Figure 6 is a perspective view similar to figures 4 and
5 and refers to a configuration in which the safety
device is completely open and the hooks of the door
flap are disengaged from the sliding door;

- Figure 7 is a perspective view of a detail showing
how the door flap is pushed down by the sliding door
in the closing configuration of the drum door;

- Figure 8 is a perspective view of the tub of the wash-
ing machine according to a second embodiment of
the invention; and

- Figure 9is a perspective view of the drum of a wash-
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ing machine according to the second embodiment
of the invention.

[0014] With reference to the drawings, a drum 10 of a
top loading washer W comprises a stainless steel cylin-
drical wrapper 10a provided with a rectangular drum
opening 12 provided with a door 14. The drum 10 is ro-
tating within a plastic tub T mounted, with the interposition
of known dampers, within a cabinet C. Such cabinet is
provided with a lid L for closing the access opening to-
wards the drum 10. The door 14 of the drum 10 comprises
a sliding part 14a and a rotating flap 14b whose rotation
is allowed only towards the inside of the drum 10 by abut-
ting parts of the drum (not shown). A spring (not shown)
urges the rotating flap 14b towards the position shown
in figure 1.

[0015] The structural continuity of the drum mantle is
guaranteed during the spin extraction by the chain
formed by a hinge rod of the rotating flap 14b, the flap
14b itself, hooks 16 of the flap 14b engaging correspond-
ing slots 18 of the sliding part 14a, the sliding part 14a
itself and a connecting rod 20 (figures 1 and 2a) of the
sliding part 14a.

[0016] A safety device 22 (figure 4) is necessary to
prevent accidental openings during the tumbling of the
drum (in the spin the centrifugal force is more than
enough to prevent the opening) and to ensure a correct
closure at the end of the loading / unloading sequence.
It is generally done with a specially shaped spring oper-
ated pushbutton or lever.

[0017] The automatic opening system must satisfy the
same kind of requirements as the manual system, since
it must stand to the same kind of stress. Itis so necessary
to guarantee the continuity of the structural chain, the
safety of the closure and, of course, it has to be com-
pletely automatic.

[0018] The use of a sliding part 14a, which presents
big dimension compared to the rotating flap 14b, offers
not only an automatic operation, but also a wider opening.
[0019] During the operation of the washer, the couple
of hooks 16 of the small rotating flap 14b are engaged in
a couple of corresponding slots 18 in the sliding part 14a.
[0020] To ensure the structural continuity to stand
against the centrifugal force, the metallicrod 20 (stainless
steel typically) is fixed to the drum wrapper 10a, and of-
fers to the sliding part 14a a solid anchor point for several
auxiliary hooks 22 (figure 2b) formed bending the door
metal.

[0021] These hooks 22, in combination with the rod 20,
allow the movement of the sliding lid in the direction of
the opening, but prevent the movement in the direction
of the closure and so the disengagement of the lid from
its guides (figures 2a-2b).

[0022] Atthe end of the washing cycle, the drum open-
ing 12 is closed and a number of actions must be exe-
cuted.

[0023] First, the drum must be rotated in the correct
position with the opening in an upper position, but not yet
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in the load/unload position. Then, it is necessary to dis-
engage the safety device (figure 5).

[0024] At this point the small, rotating flap 14b is
pushed down to disengage the sliding part 14a. While
keeping in place the sliding part 14a, the drum 10 is ro-
tated again in order to reach the load/unload position.
[0025] The relative movement of the drum 10 vis a vis
the sliding part 14a (now kept in the due position) causes
the opening of the sliding part 14a and the positioning of
the drum access, matching the opening of the external
lid (not shown) of the washer (upper position).

[0026] Vice versa, when the washer must be loaded
before the start of a washing cycle, the reverse sequence
of operation must be completed.

[0027] First, the drum 10 rotates to close the sliding
part 14a that is still kept in the same position. A specific
upper profile 26 of the sliding part 14a (figure 7) drives
the rotating flap 14b to slide below the sliding part 14a.

[0028] Once reached the closure angle, the drum is
stopped.
[0029] The rotating flap 14b is released and the hooks

16 on it can go inside the slots 18 in the sliding part 14a.
[0030] The safety device 22 is released and thanks to
a spring moves back to the safety position. The sliding
part 14a is released and the washer is now ready to start
with a new washing cycle.

[0031] To perform all of the above described opera-
tions, different solutions that involve electromechanical
devices may be used.

[0032] The preferred one implies the use of a rotating
member 30 with a complex cam shaft supported by the
tub (T) and operated by a motor M. The rotating axis of
the rotating member 30 is oriented substantially tangen-
tially with reference to the wrapper 10a of the drum 10.
In this way the space dedicated to the rotating member
is much smaller when compared to similar device of the
prior art.

[0033] The motor M of the rotating member 30 is con-
trolled in a way that the position is well determined at
every relevant step of the correct opening sequence.
[0034] In a preferred solution, on the rotating member
30 there are three different cams 30a, 30b and 30c.
[0035] Infigures 3a-3d there are shown different views
the rotating member 30 with the cam set capable to man-
age the complex of operations necessary to open the
drum 10. The cam 30b has an internal profile rather than
an external one.

[0036] The starting position of the opening sequence
(after the correct positioning of the drum) is shown in
figures 1 and 4.

[0037] Itis possible to notice that the flat sides of the
cam set are facing the drum 10. Therefore there is neither
interference nor engagement and the drum is free to ro-
tate. In fact the drum just reached this position rotating

freely.
[0038] The opening sequence is as follows:
[0039] The rotatingmember 30 starts to rotate and cam

30a pushes down the sliding part 14a and through it also
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the swiveling flap 14b that is below. This limited rotation
of the sliding part 14a is allowed since such part of the
door 14 is configured to slide in side guides of side walls
of the drum that have a predetermined width larger that
the thickness of the sliding part 14a.

[0040] Continuing the rotation, the cam 30b of the ro-
tating member 30 engages on its inside a protrusion 32
onthesliding part 14a. This will prevent further movement
downwards. At the same time, it opens the safety device
22 (figure 5).

[0041] As the cam 30c starts to push down the rotating
flap 14b to disengage it from the sliding part 14a, the
safety device 22 is completely open and the sliding part
14a is kept in position (both horizontally and vertically)
by the cam 30b (figure 6).

[0042] Now the drum can be rotated to the load/unload
position. The cam 30b keeps firmly in position the sliding
part 14a of the drum door 14 allowing the opening of the
drum. Now the washer can be unloaded safely.

[0043] When a new washing cycle has to be started,
the user loads the washer drum 10 that is in the open
status. The drum 10 must be now closed again before
starting any other operation of the washing machine.
First, the motor rotates the drum in a direction that is the
opposite of the opening direction. Before the rotating flap
14b touches the sliding part 14a, a couple of profiles 26
on the rotating flap 14b drives such flap to move down
(towards the centre of the drum 10) in a way that allows
the correct positioning of the hooks 16 right below the
corresponding slots 18 and below the cam 30c (figure 7).
[0044] The flap 14b is now kept down by the cam 30c.
In the following step the rotating member 30 rotates in
the opposite direction than when opening, making the
reverse series of operation. The cam 30c releases the
flap 14b, allowing the engagement of the hooks 16, the
cam 30b releases the sliding part 14a and the safety de-
vice 22, preventing any accidental opening and at last
the cam 30a frees the sliding part 14b allowing the normal
rotation of the drum so that the washing cycle cab be
started.

[0045] With reference to figures 8 and 9 a second em-
bodiment of the invention is shown, in which a couple of
linear actuators are used, driving a couple of rods, mount-
ed in radial direction with reference to the drum.

[0046] Figures 8 and 9 show the structure of the solu-
tion with two linear actuators 50 which are supported by
the tub T. Each actuator 50 comprises an electric motor
which, by means of a gear, drives a plunger 50a or 50b.
The plunger 50a is placed on a side of the cylindrical wall
of the drum 10 and is passing in an opening provided in
the sliding part 14a of the door 14. The plunger 50b is
placed centrally with reference to said cylindrical wall,
and is passing in another opening of the sliding part 14a.
The construction of the actuators 50 is compact if com-
pared to linear actuators of prior art.

[0047] The opening sequence, according to this solu-
tion is the following.

[0048] Oncethedrumisintherightposition, the plung-

10

15

20

25

30

35

40

45

50

55

er 50b is operated and enters in the opening of the sliding
part 14a of the door 14, in order to release the safety
device. The plunger 50b continues its travel, pushing
down the two parts of the door, i.e. the sliding part 14a
and the rotating flap 14b. This extra run is necessary
because (as in the case of the cams described with ref-
erence to the first embodiment) is the only way to allow
the disengagement of the hooks 16 of the swiveling flap
14b from the slots 18 of the sliding part 14a.

[0049] Then the plunger 50a is sequentially operated
and, passing through the respective hole in the sliding
part, pushes down furthermore the swiveling flap 14b,
disengaging the hooks 16. Then the drum 10 starts to
rotate, while the rod 50b keeps in place the sliding part
14a preventing its rotation an causing the opening of the
drum.

[0050] The plunger 50a (now useless) is then immedi-
ately moved up to allow the free rotation of the drum 10
until a specific recess is positioned exactly below it. Once
the drum reaches the position of the maximum opening,
the motor of the washing machine is stopped and the
plunger 50a is operated again. It reaches, passing
through the hole of the sliding lid 14a, a recess in the
drum structure (not shown) preventing any further rota-
tion of the drum 10 and allowing the safe loading and /
or unloading of the clothes. Once the loading of the wash-
er is completed, in order to execute the washing cycle
the drum 10 must be closed. First, the plunger 50a is
lifted, disengaging the drum 10 and allowing its rotation.
The drum then starts to rotate in order to close the sliding
door 14. The sliding part 14a of the door 14 is still kept
in position by the plunger 50b. The plunger 50b keeps
also open the safety device.

[0051] As the swiveling flap 14b reaches the sliding
part 14a, thanks to the profiles on both of the sides of its
leading edge is pushed below the sliding part 14a.
[0052] Since the plunger 50a is not in position to keep
down the swiveling lid 14 b, thanks to a couple of springs
the swiveling lid, once reached the final position, is
pushed up and allows its hooks 16 to engage the corre-
sponding slots 18 on the sliding part 14a of the door 14.
The plunger 50b is then lifted, releasing the safety device,
allowing the safe closure of the drum 10 and allowing the
execution of the washing cycle.

[0053] Advantages of such embodiment are the pos-
sibility to adjust for tolerances in the assembling by bias-
ing the position of the plunger 50a, 50b with the control
and the possibility to apply such solution on both belt
driven and direct drive driving system for the drum rota-
tion.

[0054] Moreoverthe actuators 50 are compact and are
completely hidden, so they do not interfere with the tub
and drum openings.

Claims

1. Atop-loading washing machine comprising a tub (T).
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aperforated drum (10) rotatably mounted within said
tub (T) aboutahorizontal axis and having an aperture
(12) on its cylindrical side (10a), a drum door (14,
14a) slidably supported by the drum (10) for opening
and closing said aperture (12) following a predeter-
mined rotation of the drum (10), catching means (30,
50) supported by the tub (T) and configured to se-
lectively engage said sliding door (14a) for opening
and closing thereof, characterized in that said drum
(10) comprises a flap (14b) hinged to an edge of said
aperture (12) of the drum (10) and having first en-
gaging portions (16) configured to cooperate with
second engaging portions (18) of the sliding part
(14a), said catching means (30, 50) being also con-
figured to cooperate with said flap (14b) in order to
free it from the sliding part (14a).

A washing machine according to claim 1, wherein
the first engaging portions are shaped as hooks (16)
whose ends are oriented toward the outside of the
drum (10), sais second engaging portions being
shaped as slots (18) placed adjacent an edge of the
sliding part (14a).

A washing machine according to claim 1 or 2, where-
in said catching means comprises arotating member
(30) with at least a cam surface (30a, 30b, 30c) con-
figured to cooperate with said flap (14b) in order to
rotate it and disengage said first engaging portions
(16) from said second engaging portions (18).

A washing machine according to any of the preced-
ing claims, wherein the rotating member (30)
presents a first cam surface (30a, 30c) configured
to cooperate with the flap (14b) for driving its rotation
towards the inside of the drum (10) and a second
cam surface (30b) configured to cooperate with a
corresponding portion (32) of the sliding door (14a)
for keeping it in a fixed position during opening and
closing of the door (14, 14a, 14b).

A washing machine according to claim 4, wherein
the second cam surface (30b) is configured to drive
a safety latch (22) of the drum door (14, 14a, 14b).

A washing machine according to claim 1 or 2, where-
in said catching means comprises at least one linear
actuator (50, 50a, 50b) configured to act on the flap
(14b) for rotating it and to cooperate with an aperture
in the sliding part (14a) for keeping it in a predeter-
mined position during the opening of the drum door
(14, 14a).

A washing machine according to claim 6, wherein it
comprises two linear actuators (50a, 50b), one of
them (50b) configured to cooperate with a safety
latch (22) of the drum door (14, 14a, 14b) and to
keep the sliding part (14a) in a predetermined posi-
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10.

tion during the opening sequence of the door, the
second (50a) being configured to allow a disengage-
ment between the sliding part (14a) and the rotating
flap (14b).

A washing machine according to claim 6 or 7, where-
in each actuator (50) comprises an electric motor
driving a gear for moving the plunger (50a, 50b).

A washing machine according to any of the preced-
ing claims, wherein the flap (14b) can assume a first
position in which it is substantially flush with the drum
(10, 10a) and a second position in which it is rotated
towards the inside of the drum (10).

A washing machine according to any of the preced-
ing claims, wherein the flap (14b) presents, on its
surface facing outside the drum (10), at least a cam
profile (26) configured to cooperate with the sliding
door (14a) during its closing movement in order to
partially go under such sliding door (14a).
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