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(54) Top-loading washing machine

(57)  Top-loading clothes washing machine including
an outer cabinet (2) provided with a laundry loading/un-
loading port (3) formed through an upper portion thereof,
a cabinet door (4) for opening and closing the laundry
loading/unloading port (3), a washing tub (5) fixedly ar-
ranged within the outer cabinet (4), a perforated drum (6)
rotatably installed in the tub (5) for containing the clothes
(7) and provided with an opening (8) formed in the outer
circumferential surface thereof so that the clothes (7) can
be filled into and removed from the drum (6) through the

opening (8), a drum door assembly (9) provided in con-
nection with the opening (8) of the drum (6), automatic
closing means for automatically actuating the drum door
assembly (9) into a closed position, whereby said wash-
ing machine further comprises spraying means (10) flu-
idly connected to a water supply conduit (11) to sprinkle
the clothes (7) loaded in the drum (6) for causing the
thereby soaked clothes to sag and shrink together by
gravity, so as to prevent the drum door assembly (9) from
catching and entrapping the clothes (7) as it closes au-
tomatically.
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Printed by Jouve, 75001 PARIS (FR)



1 EP 1925 705 A1 2

Description

[0001] The present invention refers to a top-loading
clothes washing machine.

[0002] Top-loading clothes washing machines gener-
ally include an outer casing, or cabinet, provided with a
laundry loading/unloading port formed through an upper
portion thereof, and alid provided for opening and closing
said laundry loading/unloading port. A wash tub is fixedly
arranged within the outer casing and a perforated drum
is rotatably installed in the tub for holding and agitating
the clothes to be washed. The drum is in turn provided
with an opening formed through the outer circumferential
surface thereof for the laundry to be able to be introduced
into and removed from the drum therethrough. A drum
door or flap assembly is provided to open and close said
opening of the drum accordingly.

[0003] Top-loading clothes washing machines are
known in the art to be provided with automatic closing
means for automatically actuating the drum flap assem-
bly into a closed position, such as this is for instance
disclosed in EP 1655403 and DE 10316696. These au-
tomatic closing means are operated by the control unit
ofthe machine so as to guide and move the flap assembly
into the closed position thereof without any need for a
user or operator to do anything manually in view of having
the flap closed in an appropriate manner.

[0004] This automatic closing arrangement for the
drum flap assembly, however, typically arouses some
problems connected with the fact that the clothes loaded
in the rotating drum of the machine may interfere with
the closing movement of the flap, i.e. it may stand in the
way of the same flap as it follows its trajectory when mov-
ing into its closed position.

[0005] This problem is further aggravated in the case
that the drum - as this may occur, actually - is completely
filled or even overfilled with clothes.

[0006] As it moves into the closed position thereof, it
may in fact occur that the drum flap assembly catches
and drags some clothes, which can in this way ultimately
remain trapped between the drum flap and the same
drum, with the most risk of suffering irreparable damages.
[0007] The so trapped clothes may in fact suffer dam-
ages not only during the mechanical movement of the
drum flap as it moves into closing, when the risk is that
the fabrics of the same clothes may get torn and ripped,
but also during the spin-extraction phases of the washing
cycle, when the clothes, entrapped between the flap and
the side surface of the drum without this necessarily caus-
ing them to suffer any damage, can be subject to severe
tensile stresses due to centrifugal forces, thereby expos-
ing the fabrics to damages.

[0008] In addition, another drawback derives from the
fact that the clothes introduced in the drum may in any
case be arranged there so as to hinder the flap from clos-
ing completely, thereby preventing the machine from
starting the selected washing cycle.

[0009] Itis therefore an object of the present invention
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to solve the above-noted problems, thereby doing away
with the drawbacks of the cited prior art.

[0010] According to the present invention, this aim,
along with further ones that will become apparent from
the following disclosure, is reached in a top-loading
clothes washing machine incorporating the features as
defined and recited in the claims appended hereto.
[0011] Features and advantages of the present inven-
tion will anyway be more readily understood from the
description that is given below by way of nonlimiting ex-
ample with reference to the accompanying drawings, in
which:

- Figure 1 is a cross-sectional view of a top-loading
clothes washing machine according to the prior art;

- Figure 2 is a perspective top view of a top-loading
clothes washing machine according to the present
invention;

- Figure 3 is a perspective top view of a top-loading
clothes washing machine according to another em-
bodiment of the present invention;

- Figures 4 and 4a are respective side cross-sectional
views of a top-loading clothes washing machine ac-
cording to a further embodiment of the present in-
vention, illustrating an initial moment and a final mo-
ment of the spraying phase, respectively;

- Figures 5 and 5a are respective side cross-sectional
views of the top-loading clothes washing machine of
Figure 2, illustrating an initial moment and a final
moment of the spraying phase, respectively;

- Figure 6 is a perspective top view of a top-loading
clothes washing machine according to the present
invention.

[0012] With reference to the above-cited Figures, the
top-loading clothes washing machine, as generally indi-
cated with the reference numeral 1, comprises an outer
cabinet 2 provided with a laundry loading/unloading port
3 formed through an upper portion thereof, a cabinet door
4 provided for opening and closing said laundry loading/
unloading port 3, a washing tub 5 fixedly arranged within
the outer cabinet 2, a perforated drum 6 rotatably installed
in the tub 5 for holding the clothes 7 and provided with
an opening 8 formed through the outer circumferential
surface thereof for the clothes 7 to be able to be intro-
duced in and removed from the interior of the drum 6
therethrough, a drum door assembly 9 provided in con-
nection with the opening 8 of the drum 6, automatic clos-
ing means for automatically actuating the drum door as-
sembly 9 into a closed position.

[0013] The machine also comprises spraying means
10 fluidly connected to a water supply line 11 to sprinkle
the clothes 7 loaded in the drum 6, so as to cause the
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water-laden clothes to sink, i.e. move downwards into
the drum by gravity, thereby preventing them from being
caught by the drum door assembly 9 as it is automatically
moved into closing.

[0014] The outer cabinet 2 forms the external appear-
ance of, i.e. the outer casing enclosing the washing ma-
chine. The cabinet door 4 enables access to be gained
to and through the loading/unloading port 3, which is de-
limited by a hopper assembly 12 to appropriately convey
the clothes to be washed towards the opening 8 of the
drum 6. On the inner side thereof, the cabinet door 4 is
further provided with a dispenser 13 for the washing prod-
ucts, such as detergents, rinsing aids and the like, to be
introduced in the drum 6. The tub 5 is adapted to contain
process liquor for washing and rinsing the laundry 7. A
plurality of through-holes, i.e. perforations adapted to let
process liquor therethrough are formed in the side walls
of the drum 6 and the drum door 9, and the drum 6 is
rotated by a driving unit.

[0015] The spraying means 10 are adapted to spray
water onto the clothes loaded in the drum 6 prior to the
automatic closing means being operated to actuate the
drum door 9 into automatically closing the drum opening
8 and, therefore, prior to the operation provided for mov-
ing the drum door 9 into the closed position thereof being
actually started.

[0016] The clothes in the drum 6, as made heavier by
the water sprayed thereonto, are caused to sag by grav-
ity, thereby moving away from both the opening 8 of the
drum 6 and the related closing drum door 9. In other
words, the soaked clothes shrink together, i.e. reduce
their volume, so as to clear the region around the opening
8 and avoid interfering with the closing movement of the
drum door 9, as illustrated in Figures 4, 4a and 5, 5a.
This is effective in preventing any clothes from possibly
being trapped between the drum door 9 and the drum 6,
when the drum door 9 is moved to close the drum open-
ing.

[0017] In practice, once the user has selected a given
washing cycle for the washing machine to carry out, the
operating programme of the machine is so set as to in
any case start with an initial spraying step, in which a
pre-established amount of water is sprayed onto the
clothes 7 in view of reducing the volume thereof. At the
end of this initial spraying step, i.e. when the clothes 7
have in this way been caused to shrink together into the
drum 6, the operating programme of the machine goes
on by energizing the automatic closing means, so as to
cause the drum door 9 to automatically move into closing
the drum opening 8. Then, the actual washing cycle is
started in a per se known manner.

[0018] In an advantageous manner, the spraying
means 10 are provided so as to ensure that the sprayed
water jets are aimed at directly hitting the clothes 7, with-
out having to pass through the perforations in the walls
of the drum 6, so that it will only take a modest amount
of water to cause the clothes 7 to sag and shrink together.
[0019] In particular, the spraying means 10 are situat-
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ed in correspondence to the laundry loading/unloading
port 3, so as to be able to direct the water jets through
the opening 8 of the drum 6.

[0020] Alternatively, or as an addition thereto, the
spraying means 10 are associated to the hub 14 of the
drum 6, i.e. the central portion of the drum 6 that is ro-
tatably coupled to the driving shaft thereof, so as to sprin-
kle and soak the clothes 7 directly from the interior of the
drum 6.

[0021] The spraying means 10 are connected to a wa-
ter supply conduit 11 that is fluidly connected to the main
water supply line. In an advantageous manner, this water
supply conduit 11 may be connected to the water supply
circuit of the washing machine, in which case it may there-
fore form a branch of such circuit. At least an electromag-
netic valve is provided to control water inlet into the water
supply conduit 11 and, as a result, the spraying means
10.

[0022] The spraying means 10 may for instance com-
prise one or several nozzles.

[0023] The spraying means 10 may further be associ-
ated to the hopper assembly 12 so as to direct the water
jets through the opening 8 of the drum 6, as illustrated in
Figures 2, 5, 5a. Appropriate receptacles are provided in
the hopper assembly 12 for the spraying means 10 to be
accommodated and integrated there as fluidly connected
with the water supply conduit 11. In an advantageous
manner, the spraying means 10 are arranged on each
side of the opening 8 of the drum 6 along the hopper
assembly 12, so as to cover the same opening 8 of the
drum 6 from substantially 360°.

[0024] In a further embodiment of the present inven-
tion, as illustrated in Figure 3, the spraying means 10 are
provided on a movable arm 15 adapted to reach out to-
wards the opening 8 of the drum 6 so as to position the
spraying means 10 centrally above the same opening 8
of the drum 6.

[0025] Advantageously, the arm 15 is hinged on to the
hopper assembly 12 so as to be able to rotate between
an inoperative position, in which the arm 15 is located
adjacent to the contour of the hopper assembly 12 to
keep the laundry loading/unloading port 3 duly clear, and
a spraying position, in which the arm 15 is rotated to
protrude from the hopper assembly 12 so that the free
end 16 thereof is located centrally above the opening 8
of the drum 6. The arm 15 is adapted to preferably rotate
along a horizontal plane and, moreover, the spraying
means 10 are preferably provided at or close to such free
end 16 of the arm 15.

[0026] The hopper assembly 12 may comprise an ap-
propriately shaped receptacle or recess adapted to re-
ceive and accommodate the movable arm 15 when the
latter is in the inoperative position thereof, so that the
same arm 15 is positively prevented from being of hin-
drance to the loading of the clothes 7 through the opening
8 of the drum 6.

[0027] An appropriate drive unit - as operated by the
control unit of the machine - is provided to rotatably move
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the arm 15 between said inoperative position and said
spraying position thereof.

[0028] In a yet further embodiment of the present in-
vention, as illustrated in Figures 4, 4a, the spraying
means 10 are provided on the rotation hub portion 14 of
the drum 6 for them to be able to spray the water towards
the clothes 7 from the interior of the drum 6. In other
words, the spraying means 10 are provided on the central
portion of the drum 6 that rotatably engages the driving
shaft, i.e. the axis of rotation about which the drum 6 is
adapted to rotate. The water supply conduit 11 supplying
water to the spraying means 10 is provided through such
hub portion 14, wherein the spraying means 10 them-
selves are provided on the side of the hub portion 14 that
faces the interior of the drum 6.

[0029] As described hereinbefore, the water supply
conduit 11 may be directly connected to the water supply
line via at least an electromagnetic valve controlling the
flow of the water; in this case, the pressure of the water
jets would solely be determined by the water supply line
pressure. Therefore, the water supply conduit 11 may
advantageously include pumping means aimed at boost-
ing the pressure of the water being sprayed onto the
clothes 7, so as to increase the spraying efficiency of the
spraying means 10, thereby reducing the amount of wa-
ter that has to be used and the time needed to complete
the initial spraying step.

[0030] Furthermore, mixing means may be provided
as an alternative to the above-cited pumping means to
mix compressed air into the water supply conduit 11 so
as to deliver a water/air mixture under pressure to the
spraying means 10.

[0031] The operating method of the clothes washing
machine according to the present invention includes a
spraying step, in which water jets are delivered onto the
clothes 7 to cause them to reduce their volume, i.e. to
sag and shrink together by gravity following the same
clothes 7 soaking up the water being sprayed thereupon
and - as aresult - increasing their weight. In this way, the
clothes are caused to settle downwards in the drum 6,
thereby moving away from and clearing the region close
tothe opening 8 ofthe drum 6, as illustrated schematically
in the sequences shown in Figures 4, 4a and 5, 5a. The
clothes themselves are no longer able to interfere with
the drum door 9, i.e. do not stand in the way of the same
drum door as it follows its trajectory when moved into
closing the opening 8 of the drum 6. The drum door 9
itself may therefore be closed automatically without this
implying any risk for any laundry item to be caught and
dragged by the same drum door 9 or any laundry item to
remain entrapped between the drum door 9 and the drum
6.

[0032] The spraying step is started automatically by
the control unit of the washing machine before operating
the automatic closing means and, therefore, prior to the
automatic closing procedure of the drum door 9 is started.
[0033] Preferably, the spraying step is provided to be
started as soon as the user has closed the cabinet door
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4 and after a washing cycle has been selected for the
washing machine to carry out.

[0034] In practice, the user loads the clothes 7 to be
washed into the drum 6, closes the cabinet door 4 and
selects an appropriate washing cycle. At this point, the
control unit of the washing machine starts the spraying
step by operating the electromagnetic valve, in view of
allowing water to flow through the water supply conduit
11 and reach the spraying means 10, and possibly op-
erating the pumping or mixing means, if any, as described
hereinbefore.

[0035] The control unitis programmed and pre-set to
deliver a pre-established amount of water - as deter-
mined experimentally - to the spraying means 10. At the
end of this spraying step, the control unit energizes the
automatic closing means to close the drum door 9. Once
the drum door 9 is duly closed automatically by said
means, the control unit goes on by starting the regular
sequences of the washing cycle selected by the user.
[0036] It can be easily appreciated that the present in-
vention is also applicable to a top loading machine having
a slightly inclined access to the drum as it is shown in
figure 6.

[0037] Advantageously, the water sprayed onto the
clothes in the drum may then be further used as process
water, so that the control unit will in this case cause an
overall amount of water to be filled into the washing tub
of the machine, which duly allows for the amount of water
that has been used to initially spray the clothes and is
still present in the tub.

[0038] Conclusively, it can therefore be stated that the
spraying means and the spraying step provided in the
top-loading clothes washing machine according to the
present invention are fully effective in solving the draw-
backs connected with prior-art machines in a simple man-
ner.

Claims

1. Top-loading clothes washing machine including an
outer cabinet (2) provided with a laundry loading/
unloading port (3) formed through an upper portion
thereof, a cabinet door (4) for opening and closing
said laundry loading/unloading port (3), a washing
tub (5) fixedly arranged within the outer cabinet (4),
a perforated drum (6) rotatably installed in the tub
(5) for containing the clothes (7) and provided with
an opening (8) formed in the outer circumferential
surface thereof so that the clothes (7) can be filled
into and removed from the drum (6) through said
opening (8), a drum door assembly (9) provided in
connection with said opening (8) of the drum (6),
automatic closing means for automatically actuating
the drum door assembly (9) into a closed position,
characterized in that it further comprises spraying
means (10) fluidly connected to a water supply con-
duit (11) to sprinkle the clothes (7) loaded in the drum
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(6) for causing the thereby soaked clothes to sag
and shrink together by gravity, so as to prevent the
drum door assembly (9) from catching and entrap-
ping the clothes (7) as it closes automatically.

Machine according to claim 1, wherein said spraying
means (10) are arranged so that the water jets di-
rectly hit the clothes (7) without having to pass
through the perforations of the drum (6).

Machine according to claim 2, wherein said spraying
means (10) are arranged in correspondence to the
laundry loading/unloading port (3) so as to be able
to direct the water jets through the opening (8) of the
drum (6).

Machine according to claim 2, wherein said spraying
means (10) are associated to the hub (14) of the
drum (8), i.e. the central portion of the drum (6) that
is rotatably coupled to the drum driving shaft, so as
to sprinkle the clothes (7) directly from the interior of
the drum (6).

Machine according to claim 3, wherein said spraying
means (10) are associated to a hopper assembly
(12) that delimitates said laundry loading/unloading
port (3).

Machine according to claim 3, wherein said spraying
means (10) are provided on a movable arm (15)
adapted to reach out towards the opening (8) of the
drum (6), so as to position the spraying means (10)
centrally above the same opening (8) of the drum (6).

Machine according to claim 6, wherein said movable
arm (15) is hinged on to the hopper assembly (12)
so as to be able to rotate between an inoperative
position, in which the arm (15) is located adjacent to
the contour of the hopper assembly (12) to keep the
laundry loading/unloading port (3) duly clear, and a
spraying position, in which the arm (15) is rotated to
protrude from the hopper assembly (12) so that the
free end (16) thereof is located centrally above the
opening (8) of the drum (6).

Machine according to claim 4, wherein said water
supply conduit (11) is provided through said hub (14).

Machine according to any of the preceding claims,
wherein said spraying means (10) comprise one or
more nozzles.

Machine according to any of the preceding claims,
wherein mixing means are provided to mix com-
pressed air with the water flowing through said water
supply conduit (11), so as to deliver a water/air mix-
ture under pressure to the spraying means (10).
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11.

12.

Machine according to any of the preceding claims,
wherein said water supply conduit (11) is connected
to the water supply circuit of the washing machine
and at least an electromagnetic valve is provided to
control water inlet in the water supply conduit (11).

Operating method of a top-loading clothes washing
machine including an outer cabinet (2) provided with
a laundry loading/unloading port (3) formed through
an upper portion thereof, a cabinet door (4) for open-
ing and closing said laundry loading/unloading port
(3), awashing tub (5) fixedly arranged within the out-
er cabinet (4), a perforated drum (6) rotatably in-
stalled in the tub (5) for containing the clothes (7)
and provided with an opening (8) formed in the outer
circumferential surface thereof for the clothes (7) to
be able to be filled in and removed from the drum (6)
through said opening (8), a drum door assembly (9)
provided in connection with said opening (8) of the
drum (6), automatic closing means for automatically
actuating the drum door assembly (9) into a closed
position, characterized in that it comprises the
steps of:

- spraying a pre-established amount of water on-
to the clothes loaded in drum (6) to cause the
thereby soaked, heavier clothes to sag and
shrink together by gravity, so as to cause them
to move away from the opening (8) of the drum
(6),

- energizing the automatic closing means to
drive the drum door assembly (9) into the closed
position thereof,

- starting the regular washing cycle selected by
the user.



EP 1925 705 A1

FIG. 1




EP 1925 705 A1

13

10

10

FIG. 2




EP 1925 705 A1

FIG. 3



EP 1925 705 A1

10—

14 ~]

FIG. 4




EP 1925 705 A1

T 14

\|
6k
fff'ff/

: N,
6 0ocoo0OgoO0O0O0O M
ocooocovoooO M

OO0 O0O0OpPp OO0 0O
OO0 O0Q 00O

0 00 O0Op OO0O
00 O0QO00O0O0

cooopooo
ocooooooo
=—g—g—e=—-0 O O O

DODOODOOO
0000000000 WY

)

OOOOOOOOO\

|4 J

W 7 ]

[ &

10~
14—

FIG. 4a

10



EP 1925 705 A1

14—
2~

FIG.5

11



EP 1925 705 A1

L

/

AOOOOOOOOO

©O000C00O0O0O0
0 00000000 O0
oo o000 0000
0cooopoooo
0o ooooo
™ |oooop oo
hws] 000000

\Wo ooopoo
IWy] o oo ooo

O 0O 0O o]
O O O Qoo

O 0 0O o]
OO0 0 QOO0

_.:.\oooo o 0
/o 000000

w10 .0 0 O o 0 O
’\\\ OO0 O O00O0O0

O 0 OO0 O O O

12~ \\

OO0 O0OQ O0O0O0O0

O O O
OO0 0000 O0OO0OO0

©C 0,00 000O0O0
ocoodooooo0o0

e}

v

J

_ _
i
[

2'—\/

FIG. 5a

12



EP 1925 705 A1

FIG. 6

13



no

EPO FORM 1503 03.82 (P04C01)

P)

EP 1925 705 A1

European Patent
Office

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 06 12 4769

SOLUTIONS) 29 June 2006 (2006-06-29)
* the whole document *

Category Citation of S?f;:fan:tv;ZZ;g:::tion, where appropriate, tl:;e;clea\‘/i;nt (jkﬁf%il_ﬁénoz\llp%l; THE
Y,D |EP 1 655 403 A (LG ELECTRONICS INC [KR]) 1-3,9, INV.
10 May 2006 (2006-05-10) 11,12 DO6F37/10
A paragraphs 39-53; claims; abstract; 4-8,10
figures
Y DE 20 28 699 Al (PELLERIN CORP MILNOR) 1-3,9,
4 March 1971 (1971-03-04) 11,12
A page 1, first line - page 2, line 20; page|4-8,10
3, line 21 - page 4, line 2; page 4, line
23 - page 5, line 7; claims
A JP 2000 279688 A (MATSUSHITA ELECTRIC IND |1-12
CO LTD) 10 October 2000 (2000-10-10)
* the whole document *
A JP 2006 167236 A (HITACHI HOME & LIFE 1-12

TECHNICAL FIELDS
SEARCHED (IPC)

DO6F
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 25 April 2007 Clivio, Eugenio

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 document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

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

& : member of the same patent family, corresponding

14




EPO FORM P0459

EP 1925 705 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 06 12 4769

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.

25-04-2007
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 1655403 A 10-05-2006  CN 1769575 A 10-05-2006
JP 2006130321 A 25-05-2006
KR 20060040891 A 11-05-2006
US 2006096332 Al 11-05-2006

DE 2028699 Al 04-03-1971 BE 751810 Al 16-11-1970
CH 515375 A 15-11-1971
FR 2057684 A5 21-05-1971
GB 1258579 A 30-12-1971
JP 49026664 B 11-07-1974
US 3604221 A 14-09-1971

JP 2000279688 A 10-10-2000  NONE

JP 2006167236 A 29-06-2006  NONE

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

15



EP 1925 705 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» EP 1655403 A[0003] » DE 10316696 [0003]

16



	bibliography
	description
	claims
	drawings
	search report

