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ing to a washing program feeds with outlet pipes (4,

6) a plurality of delivery channels (141, 142, 15, 16, 17,

18) for the delivery of water into a washing chamber

onto a plurality of compartments containing washing

A washing machine of the type in which at least
a set of three solenoid valves (1, 2, 3) controlled accord-

Domestic washing machine with washing agents flusing-in device split flushing liquid flow

agents, characterized in that at least one outlet pipe
(4) of a first solenoid valve (1) is divided into two outlet
5, pipes (41, 42) with outflow nozzles (8, 9) oriented so as
to cause the outlet flows to interfere respectively with the
or outlet flows of a second (2) and third (3) of said solenoid
valves, when actuated conjointly with said first solenoid
valve.
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Description

[0001] The present invention relates to a domestic
clothes washing machine with washing agents flushing-
in device having split flushing liquid flow.

[0002] Itis known that domestic washing machines are
provided with a pull-out container drawer, with several
sections, each intended to contain a washing agent used
in successive stages of the washing cycle, and in partic-
ular:

- pre-wash detergent,
- main wash detergent,
- bleaching agent,

- fabric softener.

[0003] The various agents are taken up by means of
a jet of water directed in turn onto one of the different
sections.

[0004] The jetis oriented by means of mechanical di-
recting devices, which are not very reliable, or, prefera-
bly, by generating different jets suitably oriented by
means of solenoid valves, each of which produces a spe-
cific jet.

[0005] Since in addition to generating the four take-up
jets for the washing agents it is in general necessary to
provide a jet for direct delivery of water into the washing
tub (for example in order to wet the laundry before wash-
ing or the pre-wash) five solenoid valves are generally
necessary.

[0006] This entails considerable costs.

[0007] In order to remedy this drawback, it has long
been proposed, as described for example in GB
1263944, to generate three separate jets of liquid with
only two solenoid valves.

[0008] By actuating only one solenoid valve to open at
a time, two differently oriented jets are obtained, passing
through a common point of intersection, whereas with
conjoint actuation for opening, the two oriented jets in-
terfere with each other, giving rise, by the principle of
conservation of the quantity of motion, to a jet with an
intermediate direction, and inevitably to a certain amount
of dispersed flows.

[0009] The document GB 2296507 then suggests ap-
plying to this type of approach a deflector which makes
it possible to divide one of the directed jets into two frac-
tions, one of which can be discharged directly into the
washing tub.

[0010] In line with these arrangements, the document
EP0725182 proposes to generate five different jets of
liquid, using only three solenoid valves.

[0011] By actuating each of the three solenoid valves
individually for opening, three different jets of liquid are
obtained, the first of which is discharged into the washing
tub, while the second and third respectively provide for
the taking-up of a washing agent (detergent) for the pre-
wash and for the subsequent main wash.

[0012] The conjoint generation of the first and the sec-
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ond jet, which are caused to interfere in a first intersection
zone, makes it possible to obtain a fourth jet (with dis-
persed flows), having an orientation intermediate be-
tween those of the first and second jets, and which can
be used for taking-up bleaching agent from a third com-
partment, while the dispersed flows pour into the com-
partment containing the washing detergent, emptied in
a previous stage of the washing cycle, and into the wash-
ing tub.

[0013] Finally, the conjoint generation of the second
and the third jet, which are caused to interfere in a second
intersection zone, disposed downstream of the first,
makes it possible to obtain afifth jet (with dispersed flows)
having an orientation intermediate between that of the
second and third jet.

[0014] The fifth jet may be used for taking up fabric
softening substances, generally in liquid phase, from a
fourth compartment, while the dispersed flows pour into
the two compartments for containing the detergent for
the main wash and the pre-wash.

[0015] This solution has two drawbacks:

1) The second jet, which necessarily passes into a
first intersection zone before reaching the second
intersection zone, loses much of its kinetic energy
and is subjected to a certain internal turbulence
which increases the extent of the dispersed flows
when that jet interferes with the third jet.

In particular, the dispersed flows which pour into the
containers for the pre-wash and main wash deter-
gent, when the second and third jet interfere with
each other, may amount even to 50% of the entire
volume of liquid which is introduced into the washing
tub.

2) The dispersed flows which affect the containers
for the pre-wash and main wash detergent have a
prejudicial effect on the efficacy of the subsequent
bleaching and fabric softening operations, since they
carry into the washing tub the residues of detergent
still present in the form of lumps in the respective
containers, even after the execution of the pre-wash
and main wash stages.

[0016] The aim of the present invention is to eliminate
these drawbacks to a great extent and to improve the
efficacy of the entire washing operation.

[0017] The invention, as characterized by the claims,
solves the problem of reducing to a minimum the dis-
persed flows which affect the containers of detergent,
such that the likelihood of entrainment of residual deter-
gentin the course of the subsequent stages of bleaching
and fabric softening is reduced to a minimum and prac-
tically eliminated, and the efficacy of the two treatments
is ensured and obtained, among other things, with a re-
duced use of bleaching and fabric softening substances.
[0018] This result is fundamentally obtained by divid-
ing the jet obtained by the actuation of one solenoid valve
into two separate half-jets, each of which can be caused
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to interfere with a second and a third jet, respectively
obtained by the actuation of a second and a third solenoid
valve, without the need to cause either of the two half-
jets to flow into a second intersection zone disposed
downstream of a first intersection zone disposed up-
stream.

[0019] Among other things, it is possible in this way to
obtain as many as six jets of liquid, rather than five.
[0020] The characteristics and advantages of the in-
vention will become clearer from the following description
of a preferred embodiment, provided with reference to
the appended drawings, in which:

- Figure 1 is a schematic circuit diagram of a water
delivery device for a washing machine produced ac-
cording to the present invention;

- Figure 2 is a summarising table which presents in
percentage values the distribution of the volume of
liquid delivered by the device of Figure 1 in the course
of the various stages of a washing cycle;

- Figure 3 is a top view of a preferred embodiment of
the take-up or flushing-in device of Figure 1;

- Figure 4 is a top view of the container drawer for
washing agents which is disposed below the device
of Figure 3.

[0021] With reference to Figure 1, the design plan of
a water delivery device for a washing machine, produced
according to the present invention, is shown.

[0022] The device comprises a group of solenoid
valves 1, 2, 3 fed with water from a pipe E, connected to
the water supply network.

[0023] The outlet channels 5, 6 of the solenoid valves
2 and 3 terminate respectively in two delivery nozzles
10, 11 of equal cross-section which, according to the
pressure of the water supply network, provide equal out-
let flow rates.

[0024] The outlet channel 4 of the solenoid valve 1 has
a bifurcation 7 which divides it into two channels 41, 42
terminating in two delivery nozzles, respectively 8 and 9,
having a cross-section equal to that of the nozzles 10,
11 such that the flow rates emerging from the different
nozzles are equal.

[0025] The nozzle 8 is oriented in such a way as to
inject its flow into a delivery channel 141, passing into an
intersection node 12.

[0026] Similarly, the nozzle 9 is oriented in such a way
as to inject its flow into a delivery channel 142, passing
into a second intersection node 13.

[0027] The nozzle 10 is oriented in such a way as to
inject its flow into a delivery channel 15, passing through
the node 12.

[0028] Finally, the nozzle 11 is oriented in such a way
as to inject its flow into a delivery channel 16, passing
through the node 13.

[0029] Whenthe flows of equal flow rate emerging from
the nozzles 8 and 10 are present simultaneously and
intersect each other in the node 12, they give rise, ac-
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cording to the principle of conservation of the quantity of
motion, to a flow having a direction intermediate to that
of the two flows.

[0030] This flow is collected by a delivery channel 17,
oriented precisely in the intermediate direction.

[0031] Similarly, when the flows of equal flow rate
emerging from the nozzles 9 and 11 are present simul-
taneously and intersect each other in the node 13, they
give rise to a flow having an intermediate direction which
is collected by a delivery channel 18.

[0032] In both cases the interference of the two flows
inevitably causes a certain dispersion: if intersection
takes place in the node 12, the dispersed flows are col-
lected, in equal parts, in the two channels 141 and 15; if
intersection takes place in the node 13, the dispersed
flows are collected in the two channels 142 and 16.
[0033] Since the output flows of the different channels
14,15, 16, 17, 18 must irrigate compartments containing
washing agents (detergent, bleaching agent, fabric sof-
tener) which are used in consecutive stages of the wash-
ing cycle, the dispersed flows impose a certain order of
use, and therefore of generation, of the flows emerging
from the different channels, such that the dispersed flows
irrigate containing compartments from which the agents
have already been taken up and in which only residues
are present.

[0034] Among the various possible orders for genera-
tion of the fluids emerging from the different channels,
the following is proposed by way of example:

1) Actuation of the solenoid valve 1: the flows emerg-
ing from both the delivery channels 141 and 142 are
discharged directly into the washing tub.

There are no dispersed flows and the flows delivered
may be used for a preliminary wetting phase, as for
subsequent rinsing stages.

2) Actuation of the solenoid valve 2: the flow emerg-
ing from the delivery channel 15 may be used for
taking-up pre-wash detergent from its container.
There are no dispersed flows.

3) Actuation of the solenoid valve 3: the flow emerg-
ing from the delivery channel 16 may be used for
taking-up main wash detergent from its container.
There are no dispersed flows.

4) Simultaneous actuation of the solenoid valves 1
and 2: the flow emerging from the nozzle 9 is con-
veyed, without dispersions and via the delivery chan-
nel 142, directly into the washing tub.

The flow emerging from the delivery channel 17 may
be used for taking-up bleaching agent from its con-
tainer.

The dispersed flows emerging from the delivery
channels 141 and 15 are respectively conveyed di-
rectly into the tub and onto the pre-wash detergent
container, already emptied.

It will be noted that the volume of liquid which is used
for taking up bleaching agent is a modest fraction
(equal at least to 35%) of the entire volume of liquid
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which is delivered.

This does not constitute a problem, because the
bleaching agents are generally in liquid phase and
a minimum quantity of water is sufficient to take them
up with the priming of a reverse siphon.
Advantageously, the dispersed flows are also asmall
fraction of the volume delivered (less than 15%) and
only one of these affects the pre-wash detergent con-
tainer.

The entrainment of any residues of detergent is
therefore reduced to a minimum.

5) Simultaneous actuation of the solenoid valves 1
and 3: the flow emerging from the nozzle 8 is con-
veyed, without dispersion, via the delivery channel
141, directly into the washing chamber.

[0035] The flow emerging from the delivery channel 18
may be used for taking up a fabric softener from its con-
tainer.

[0036] Thedispersed flows emerging from the delivery
channels 142 and 16 are respectively conveyed directly
into the washing tub and onto the main wash detergent
container, already emptied.

[0037] In this case also, the volume of liquid used for
taking up the fabric softener (generally in liquid phase)
is a modest fraction of the entire volume of liquid deliv-
ered, and the dispersion flow which affects the main wash
detergent container, already emptied, is an even more
modest fraction, to obvious advantage, since the likeli-
hood of unwanted residues of detergent being taken up
and conveyed into the washing tub is reduced.

[0038] Thetable of Figure 2 summarises the preceding
considerations and indicates the fractions of the volume
of liquid discharged into the washing tub which affect the
various washing agent containers when the solenoid
valves 1,2,3 are actuated individually or conjointly as a
pair.

[0039] The symbols EV, CHAN, PW, WW, RIN, BLE,
SOFT indicate respectively the solenoid valves (EV), the
delivery channels (CHAN), the various containers for pre-
wash (PW), main wash (WW), bleaching (BLE), fabric
softening (SOFT) agents and the rinsing stage (RIN).
[0040] Figures 3 and 4 show a preferred embodiment
ofthe take-up device shown diagrammatically in Figure 1.
[0041] In short, this consists of a flattened box-like
body 20 (Fig. 3) preferably obtained by injection-mould-
ing of plastics material and closed at the top by a lid (not
illustrated, in order to allow the inside of the box-like body
20 to be seen) heat-welded or fixed by snap fastening or
screws onto the box-like body.

[0042] Arranged beneath the box-like body is a pull-
out sliding drawer 21 (Fig. 4), known per se and currently
used in domestic washing machines.

[0043] Formed in the drawer 21 and conveniently ar-
ranged are four compartments 22, 23, 24, 25 for contain-
ing washing agents.

[0044] In the example described, the compartment 22
is intended to contain pre-wash detergent, the compart-
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ment 23 main wash detergent, the compartment 25
bleaching agent and the compartment 25 a fabric soften-
er.

[0045] The various compartments are provided with a
discharge opening, respectively 26, 27, 28, 29, in case
formed by a reverse siphon, through which the liquid for
transporting the washing agents is discharged into an
underlying collecting funnel (not illustrated and known
per se) and thence conveyed into the washing tub.
[0046] Referring again to Figure 3, the box-like body
20 has three inlet pipes 4, 5, 6 (the elements functionally
equivalent to those of Figure 1 are identified by the same
reference numbers) which are connected to the outlet of
the solenoid control valves 1, 2, 3.

[0047] The pipe 4 has a bifurcation 7 which divides it
into two pipes 41, 42.

[0048] The different pipes terminate in the outflow noz-
zles 8, 9, 10, 11, which define two intersection nodes at
which the base plate of the box-like body has a pair of
openings 30, 31 which, in a known manner, form a so-
called "free air path".

[0049] Aligned in the direction of the nozzles 8, 9 there
are formed, with ribs in relief on the bottom, the collecting
channels 141, 142 terminating in two pipe unions 32, 33
connected by tubing (not shown) to the washing cham-
ber.

[0050] Preferably, ifthe washing machine is of the type
with front-loading door, one or both of the pipes terminate
in the gasket of the load opening, so as to irrigate directly
the contents of the drum housed in the washing chamber.
[0051] Aligned in the direction of the nozzles 10 and
11 are formed the collecting channels 15, 16 which open
respectively into two sections 34, 35 lying above the com-
partments 22 and 23 of the drawer 21.

[0052] The bottom of the sections 34, 35 has openings
36 which discharge the liquid admitted into the sections
into the underlying compartments, distributing it uniform-
ly, so as to bring about the efficient take-up of the deter-
gent contained therein.

[0053] Aligned in a direction intermediate to that of the
nozzles 8, 10 and 9, 11 respectively are formed the col-
lecting channels 17 and 18 which open respectively into
two sections 37, 38 lying above the compartments 24
and 25 of the drawer 21.

[0054] The bottom of these sections also has openings
which discharge the liquid present therein into the under-
lying compartments 24, 25 in order to take up the washing
agents contained therein (bleaching agent and fabric sof-
tener).

[0055] The preceding description relates to a preferred
embodiment, but it is clear that many variants may be
applied.

[0056] In particular, the flow rate of the various flows
may be defined by the same solenoid valves 1, 2, 3, suit-
ably sized.

[0057] Moreover, it is not indispensable for the flow
rate in the pipe 4 to be double that which is actuated in
the pipes 5, 6.
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[0058] All the flow rates of liquid emerging from the
solenoid valves may be equal to one another, providing

for a suitable orientation of the collecting channels 17,

18 which takes account of the vectorial composition of

the quantity of motion of the two flows which intersect &
each other.

[0059] Finally, if particular requirements make it nec-
essary, the number of solenoid valves used may be more
than three, or provision may be made for the division of

the flow emerging from more than one solenoid valve 70
and for interference between more than two pairs of
flows.

Claims 15

1. A washing machine of the type in which at least a
set of three solenoid valves (1,2,3) controlled accord-
ing to a washing program feeds with outlet pipes (4,
5, 6) a plurality of delivery channels (141, 142, 15, 20
16, 17, 18) for the delivery of water into a washing
chamber or onto a plurality of compartments con-
taining washing agents, characterized in that at
least one outlet pipe (4) of a first solenoid valve (1)
is divided into two outlet pipes (41, 42) with outflow 25
nozzles (8, 9) oriented so as to cause the outlet flows
to interfere respectively with the outlet flows of a sec-
ond (2) and a third (3) of said solenoid valves, when
actuated conjointly with said first solenoid valve.
30
2. A washing machine as in claim 1, wherein outflow
nozzles (8, 9, 10, 11) or said solenoid valves (1,2,3)
provide an equal flow rate of the flows emerging from
said outlet pipes (41, 42, 5, 6).
35
3. A washing machine as in claim 1 or 2, wherein said
outlet pipes (41, 42, 5, 6) and said delivery channels
(141, 142, 15, 16, 17, 18) are coplanar and formed
in a flattened box-like body.
40
4. A washing machine as in any one of the preceding
claims, wherein at least one of the two delivery chan-
nels (141, 142) which collect the flows emerging from
said divided outlet pipe (41, 42) terminates in a pipe
union (32, 33) for connection to a washing chamber 45
or to the gasket of a load door of the washing cham-
ber.

50
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