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Method for the detergent recirculation in a washing machine.

A method for re-circulating detergents in a
laundry washing machine (1) comprising a
washing tub (2), a basket (3) which rotates in
said tub around a substantially horizontal axis,
a drainage duct (4) of the washing liquid, having
a mouth (4a) in proximity to the bottom of said
tub (2), during the functioning of the machine
which provides for at least one washing phase
with the presence of liquid and detergents in-
side said tub (2), in said phase the basket (3) is
placed in rotation at a determined washing
speed (565 rpm). The main characteristic of the
described method consists in that, with the aim
of recovering the detergents gathered in said
drainage duct (4), during said washing phase
the passage to at least one brief spinning phase
is provided, i.e. a rotating phase of the basket at
a substantially higher speed (400 rpm) respect
said determined washing speed (55 rpm), dur-
ing said brief spinning phase part of the liquid is
made to pass through an auxiliary duct (6) by
way of its first extremity (8), in communication
with said drainage duct (4), to its second ext-
remity (6a), in communication with the inside of
said tub (2) and arranged above the level (7) of
the liquid in the tub (2) during the wash.
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The present invention has as its subject a deter-
gent re-circulation method in a laundry washing ma-
chine, and a laundry washing machine implementing
such method.

As is known, a problem particularly felt in the field
of laundry washing machines is that of obtaining a
satisfactory exploitation of the detergents during the
wash. In fact, part of the detergents, be it powder or
liquid, introduced to the washing tub deposits in the
drainage duct, the mouth of which is defined in the
bottom of the tub, and remains practically unused.

For overcoming this problem laundry washing
machines have been realised that, before introducing
the detergents to the washing tub, charge a quantity
of water of such to fill the drainage duct, so as to im-
pede the depositing of the detergents in such duct.

In other types of machines, an organ is provided,
that blocks such duct during the introduction of deter-
gents to the tub and during the wash.

In other types of machines, during the wash a
natural or forced flow of water is generated, by way
of appropriate ducts, that causes a re-circulation in
the tub of the water and detergents contained in the
drainage duct.

Such types of machine have several drawbacks.

More in particular, in the machines which carry
out a pre-charge of water, a poor level of efficiency is
reached in preventing the downflow of a large part of
the detergents in the drainage duct.

In the machines equipped valve organs arranged
in correspondence with the mouth of the drainage
duct difficulties are met in realising a good seal in the
closure of the mouth of the drainage duct.

Moreover, in these machines additional compo-
nents are necessary for the activation of the valve or-
gan in function of the various washing phases, with
consequent increases in production costs.

High production costs are also the result in ma-
chines that carry out a forced re-circulation of the wa-
ter and the detergents contained in the drainage duct,
due to the fact that the use of an additional pump is
then necessary, and ducts and components for its
mounting and operation. In this case, moreover, the
presence of a greater number of components increas-
es the maintenance costs of the machine, in that the
possibilities of breakdowns is increased.

Several drawbacks are also met in the machines
that are realised for obtaining a natural re-circulation
of the washing liquid contained in the drainage duct.
In these machines, in fact, an auxiliary duct is provid-
ed that has a mouth connected with the interior of the
washing tub and being arranged at a higher level than
the static level of the water in the tub, and with an out-
let in the drainage duct so as to exploit, for the re-cir-
culation, the water head that is created when the bas-
ket is made to rotate.

In machines that have a very low static water lev-
el in the tub the difficulty is met of re-circulating the
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water along the auxiliary duct. In fact, as the mouth
of the auxiliary duct is arranged in proximity with the
bottom of the tub, a dragging of the detergents along
the auxiliary duct may take place with the conse-
quence of conveying other detergents in the drainage
duct thus reducing the efficiency of removing the de-
tergents from the said drainage duct.

Furthermore, for small quantities of laundry, the
level reached by the washing liquid during the wash
may result in being lower than the auxiliary duct, with
the consequence of not obtaining the desired re-cir-
culation.

The main aim of the present invention is that of
overcoming the aforementioned drawbacks realising
alaundry washing machine with a method and device
for re-circulating detergents that allows for a efficient
exploitation of the detergents introduced to the wash-
ing tub.

Within the scope of such aim, a purpose of the in-
vention is that of realising a machine that obtains an
efficient re-circulation of the detergents practically
without increasing the production costs of the ma-
chine, in particular without the necessity of additional
pumps for its functioning.

This purpose, and these and other aims that shall
appear clear in the following, are reached by a deter-
gents re-circulation method, and a laundry washing
machine, incorporating the characteristics of the en-
closed claims.

Further characteristics and advantages of the in-
vention shall result in being clear from the description
of a preferred, but not exclusive, embodiment of the
laundry washing machine with device and method of
re-circulating detergents according to the invention,
illustrated as an explanatory and non-limiting exam-
ple, wherein:

- figure 1 is a partially sectioned schematic side
elevation of a laundry washing machine ac-
cording to the invention, in a first functional
condition;

- figure 2 is a schematic enlarged front elevation
of the re-circulation device of the laundry
washing machine illustrated in figure 1;

- figure 3 schematically represents in the form of
a diagram the state of the rotational speed of
the basket during a functional phase of the ma-
chine according to the invention;

- figure 4 is a partially sectioned schematic side
elevation of a laundry washing machine ac-
cording to the invention, in a second functional
condition.

With reference to figures 1, 2 and 4, the laundry
washing machine with re-circulation device of the de-
tergents according to the invention, indicated as a
whole with reference number 1, comprises in the
known way, a washing tub 2 within which a washing
basket 3 is housed, of a horizontal axis, which is ac-
tionable with a rotary motion around such axis.
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In proximity of the bottom of the tub 2, the mouth
of the drainage duct 4 is defined, that enters the in-
take zone of a pump 5, of the known type, which is ac-
tuated when the washing cycle provides for a partial
or complete emptying of the tub.

According to the invention an auxiliary duct 6 is
also provided, the first extremity 6a of which commu-
nicates with the interior of the tub 2 and arranged
above the level 7 reached by the water during the
wash due to the effect of the rotation of the basket 3.

The second extremity of the auxiliary duct 6 on
the other hand joins the drainage duct 4, upstream
from the pump 5: advantageously on the drainage
duct 4 a union sump 8 is provided, which further low-
ers the level of drainage duct 4, and the second ex-
tremity of the auxiliary duct joins in proximity of the
bottom of said union sump 8.

Appropriately, the first extremity 6a of the auxili-
ary duct 6 is water tightly connected to a passage 9,
defined in a lower zone of the seal 10 that connects
the tub to the loading opening 11 of the machine, in
which aloading door 12 is arranged in the known way.

The machine also provides for a programming de-
vice, or timer, that supervises the operations of the
various washing cycles that can be selected by the
user of the machine; such device has not been repre-
sented in the figures for reasons of simplicity, inas-
much that it is known.

The functioning of the laundry washing machine
with device for the re-circulation of detergents ac-
cording to the invention is the following.

The user, after having loaded the laundry to be
washed in the basket 3, through the door 12, selects
the desired washing cycle and starts the machine.

At an appropriate moment of such cycle, the pro-
gramming device of the machine controls the intro-
duction of the water to the tub 2, at the beginning of
a washing phase in the strict sense; in practice, dur-
ing such phase, the washing water coming from the
mains is made to pass through an appropriate dis-
pensing device, in itself known and therefore not rep-
resented in the figures, so as to transport the deter-
gents to the washing tub 2; the water in the tub is
heated by way of appropriate resistences, upon a
command of the programmer of the machine, to a suit-
able temperature to fit the needs, for instance 60°.

During the washing phase, the basket 3 is made
to rotate at a determined speed, for instance in the or-
der of 55 rpm, under control of the programming de-
vice; the mechanical rotational action of the basket
(which produces the movement of the laundry), to-
gether with the chemical action (determined by the
presence of detergents) and thermal action (water
temperature) allows for obtaining the washing of the
laundry.

As according to the known art, in this phase, part
of the detergents introduced to the tub, not dissolved,
tend to fall into the duct (4) of the drainage pump, with
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the risk of remaining unused.

According to the invention, such detergents are
collected in the union sump 8: from such sump 8, a
substantial part of the collected detergents is re-cir-
culated during the rotation of the basketat 55 rpm, i.e.
at the normal speed provided for the washing phase
in the strict sense of the word.

In particular, the rotation of the basket 3, provided
with the presence of laundry contained within, pro-
jects part of the washing liquid contained in the tub 2
against the internal wall of the tub and towards the
loading door 12, that as seen from figure 1, extends
in the direction of the tub 2 and towards the interior
of the basket.

The liquid that is projected against the loading
door 12, descends along its surface, gathers in the
lower zone of the seal 10, where the mouth 6a of the
auxiliary duct 6 is defined: in this way, due to the dif-
ference of levels which is created between the liquid
contained in the auxiliary duct 6 and the liquid in the
tub 2, a flow from the auxiliary duct 6 towards the uni-
on sump and from this to the tub is generated. Such
flow causes, during the washing phase at 55 rpm, a
gradual return to the tub 2 of part of the detergents
that had deposited in the drainage duct 4 and in the
union sump 8.

Such functional situation is in fact illustrated in
figure 1, where the arrows inside ducts 4 and 6 indi-
cate the flow that causes the return of a consistent
part of the detergents from the sump 8 to the interior
of the washing tub 2.

Advantageously, the quantity of washing liquid
projected towards the loading door 12 can be in-
creased by using a basket provided in the the known
way with spoons or sacks 19 onits interior surface ob-
tained on the projecting ridges 20 for the movement
of the laundry (figure 2), that collect the liquid from
the bottom of the tub and project it from above on the
laundry below.

This re-circulation of the liquid is not however suf-
ficient in bringing all the detergents accumulated in
the zone of the drainage duct 4 back to the tub: there-
fore the present invention is based on the acknowl-
edgement of the fact that with a brief spinning phase,
inserted in the washing phase, due to the rather high
rotational speed of the basket, it is possible to place
in circulation all the detergents.

According to the invention, the programming de-
vice of the machine is realised in a way that provides
for, during the washing phase at 55 rpm provided by
the selected cycle, at least one brief spinning phase,
i.e. the passage to a phase of basket rotation being
of a considerably higher speed compared to the nor-
mal speed (55 rpm) provided for that particular wash-
ing phase: the programming device of the machine
therefore provides for controlling in an automatic way,
at an appropriate moment, such brief spinning phase.

During such brief intermediate spinning phase,
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due to the greater rotational speed of the basket, for
instance in the range of 100 and 400 rpm, the washing
liquid is violently pushed towards the drainage duct4;
with this aim, advantageously but not exclusively, the
drainage sump 4 has at its entrance point with the tub
2, a projection 4a (figure 2) from the side in which the
washing liquid, due to the effect of the rotation of the
basket, is pushed; due to the effect of such projection
4a the entrance of the washing liquid in the drainage
duct 4 results in being efficient.

From the drainage duct 4 the liquid reaches the
sump 8 and from here rises the duct 6: in this way a
flow of liquid is obtained that passes the duct in the
opposite sense to that indicated in figure 1; such flow
finishes as a jet of liquid that exits in an abundant
manner from the extremity 6a of the duct 6 and there-
fore enters towards the interior of the tub 2 or, if pre-
ferred, towards the interior of the basket 3. In this way,
therefore, also the residue detergents remaining on
the bottom of the sump 8 are certainly and completely
replaced in circulation.

Such functional condition of the machine accord-
ing to the invention is illustrated in figure 4; as is seen,
in such figure the direction of the arrows that indicate
the flow of the re-circulation is the complete opposite
to that indicated in figure 1: in other words, therefore,
the same re-circulation duct 6 is passed (according to
the rotation speed of the basket) in the opposite direc-
tion by the washing liquid, with the aim of obtaining an
efficient re-circulation of the detergents.

Preferably during the main washing phase at 55
rpm three intermediate spinning phases are provided;
each of which comes before a graded ramp of the
washing speed (the said 55 rpm) to the spinning
speed; in a preferred solution the graded ramp com-
prises two intermediate speed levels, for instance of
55 and 90 rpm, and has an overall duration of 12 sec-
onds; the final spinning phase takes place for in-
stance at the speed of 400 rpm and lasts for approx-
imately 5 seconds: in figure 3 a simplified diagram is
represented, of the state of the speed during one of
the intermediate spinning speeds provided according
to the invention.

Each intermediate spinning phase is preferably
followed by a low speed washing phase for several
minutes, in the order of 35 rpm, with the aim of dis-
solving the froth that may have been produced during
the spinning phase.

It has been observed that the effects of introduc-
ing such intermediate spinning phases have been
considerable: without any substantial changes to the
geometry of the machine, the percentage of unused
detergents has fallen from a level of approximately
10% to almost zero.

It has in practice been witnessed how the laundry
washing machine according to the invention fully un-
dertakes the established task in that, obtaining during
the wash areturn of the detergents previously depos-
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ited in the drainage duct, it allows to efficiently exploit
practically all the detergents used.

Claims

1. Method for re-circulating detergents in a laundry
washing machine (1) comprising a washing tub
(2), a basket (3) which rotates in said tub around
a substantially horizontal axis, a drainage duct (4)
of the washing liquid, having a mouth (4a) in prox-
imity to the bottom of said tub (2), during the op-
eration of the machine at least one washing
phase being provided with the presence of liquid
and detergents inside said tub (2), in said phase
the basket (3) being placed in rotation at a deter-
mined washing speed (55 rpm), characterised in
that, with the aim of recovering the detergents
gathered in said drainage duct (4), during said
washing phase the passage to at least one brief
spinning phase is provided, i.e. a rotating phase
of the basket at a substantially higher speed (400
rpm) respect said determined washing speed (55
rpm), during said brief spinning phase part of the
liquid being made to pass through an auxiliary
duct (6), from its first extremity (8), in communi-
cation with said drainage duct (4), to its second
extremity (6a), in communication with the inside
of said tub (2) and arranged above the level (7)
of the liquid in the tub (2) during the wash.

2. Method, according to claim 1, characterised in
that during said brief spinning phase part of the
liquid contained in said auxiliary duct (8) exits in
an abundant manner, as a jet, from said second
extremity (6a) and enters the interior of the tub
(2) and/or the interior of said basket (3).

3. Method, according to claim 1, characterised in

that during said washing phase at said deter-
mined washing speed (55 rpm) the basket (3) is
able to convey part of the washing liquid in said
second extremity (6a) of the auxiliary duct (6), so
as that said liquid can return towards the washing
tub (2) through the auxiliary duct (6) and drainage
duct (4), due to the difference of the level be-
tween said first extremity of the auxiliary duct (6)
and the drainage duct (4).

4. Method, according to claim 1, characterised in

that said spinning speed has a duration being
comprised between 10 to 25 seconds.

5. Method, according to claim 1, characterised in
that said spinning phase comprises a normal
graded ramp from the washing speed (55 rpm) to
the spinning speed (400 rpm), said graded ramp
in particular comprising two intermediate levels
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of speed between the washing speed (55 rpm)
and the spinning speed (400 rpm).

Method, according to claim 1, characterised in
that said spinning phase takes place at a speed
comprised from approximately 100 and 400 rpm.

Method, according to claim 5, characterised in
that said graded ramp has a duration being on the
whole greater (for instance 12 seconds) than the
actual spinning speed phase (for instance 5 sec-
onds).

Method, according to claim 1, characterised in
that said spinning phase is followed by a low
speed washing phase (35 rpm) for dissolving the
eventual froth produced by said spinning speed,
said low speed washing phase having in particu-
lar a duration of some minutes.

Method, according to one or more of the previous
claims, characterised in that during the washing
phase two or three brief spinning phases are pro-
vided.

Laundry washing machine (1), comprising a
washing tub (2) housing a washing basket (3) ar-
ranged having a horizontal axis and that can be
actuated with a rotary motion around said axis, in
proximity to the bottom of said tub (2) being pro-
vided a mouth (4a) of a drainage duct (4) of the
washing liquid, said machine also having means
(6-8) for avoiding the gathering of detergents in
proximity of the drainage duct (4) by making the
detergent-liquid mixture accumulated re-circu-
late, characterised in that it provides an auxiliary
duct (6) having a first extremity (6a) communicat-
ing with the interior of said tub (2) and arranged
above the level (7) of the water in the tub during
the wash and a second extremity (8) communi-
cating with said drainage duct (4) to convey, dur-
ing the wash, part of the liquid present in the
drainage duct (4), by sending it back to said tub
(2) by way of said auxiliary duct (8), said laundry
washing machine providing control means for
producing, during at least one washing phase, the
passage to at least one brief spinning phase, i.e.
at a rotating speed of the basket (3) being sub-
stantially higher than that normally provided for
said washing phase.

Washing machine, according to claim 10, charac-
terised in that said auxiliary duct () is arranged
in such a way that during said spinning phase part
of the liquid contained within is discharged
through said first extremity (6a) in an abundant
manner, such as a jet, towards the interior of said
tub (2) and/or said basket (3).
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12.

13.

14.

15.

Laundry washing machine, according to claim
10, characterised in that said auxiliary duct (6)
has a first extremity (6a) arranged higher if com-
pared to the drainage duct (4) and in such a point
to enable the gathering, during the normal speed
washing phases, of washing liquid projected to
the interior of the washing tub (2) from the basket
(3) in movement, in a way that the washing liquid
gathered is conveyed, through the auxiliary duct
(6), to the terminal zone of the drainage duct (4),
said washing liquid returning to the washing tub
(2) through the drainage duct (4) due to the dif-
ferences of the levels between said first extrem-
ity and the drainage duct (4).

Laundry washing machine, according to claim
10, characterised in that automatic control means
are able to produce, after said brief spinning
phase, a low speed washing phase (35 rpm) for
dissolving the eventual froth produced by said
spinning phase.

Laundry washing machine, according to one or
more of the previous claims, characterised in that
the drainage duct (4) has, at the point of its
mouth, a projection (4a) from the side in which
the washing liquid, due to the effect of the rotation
of the basket (3), is pushed, in a way that, due to
such projection (4a), the entrance of the liquid in
the drainage duct (4) results in being favoured.

Laundry washing machine (1), comprising a
washing tub (2), a basket (3) housed in said tub,
a drainage duct (4) of the washing liquid, having
a mouth (4a) in proximity to the bottom of said tub
(2), characterised in that an auxiliary duct (6) is
provided, with an extremity (6a) communicating
with the interior of said tub (2) and arranged
above the level (7) of the liquid within the tub (2)
during the wash, and with another extremity (8)
communicating with said drainage duct (4)
where, with the aim of obtaining an efficient re-
covering of the detergents, at a first rotational
speed of the basket (3) through said auxiliary
duct (8) a flow of said liquid is able to pass in a
first direction, while at a second rotational speed
of the basket (3), through said auxiliary duct (8)
aflow of said liquid is able to pass in a second di-
rection, being different from said first direction.



EP 0 677 609 A2

£

T R =

_
!
_
AN
_
|
!
_
_
_
_
!
!
!
I

- e W

< L

|




400 g/m'’
80 g/m’

55 g/m'’

EP 0 677 609 A2

10"




EP 0 677 609 A2




	bibliography
	description
	claims
	drawings

