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Description

[0001] The present invention concerns an integral
flow directing filter unit for washing machines and the
like.
[0002] The current need to reduce the consumption
of water for washing and concurrently the consumption
of detergent and energy for heating is recognised.
[0003] To achieve this it is known that the wash bath
is recirculated around a recirculation path.
[0004] Two approaches are employed in pursuit of
this aim.
[0005] According to one approach a single pump is
used in combination with a diverting valve to convey the
wash liquid to a drainage outlet or alternatively to a re-
circulation path.
[0006] Original arrangements embodying this ap-
proach are described in Italian patent application no.
MI92A002596 filed on 12 November 1992, and in Italian
patent application no. M192A002562 filed on 9 Novem-
ber 1992.
[0007] In accordance with the second approach two
separate pumps are utilised to convey the washing liq-
uid respectively to a drainage outlet or into the recircu-
lation path.
[0008] The first approach necessitates the use of a
diverting valve which must satisfy the requirement of
providing a perfect seal at the diversion point, failing
which, after repeated operation liquid lost through the
drain results in the gradual emptying of the washing ves-
sel during recirculation, with the risk of failure of the
washing machine due to insufficient residual liquid in the
washing vessel.
[0009] This requirement is difficult to satisfy even if a
filter, upstream of the diverting valve, can give relative
protection by preventing threads and particles of a cer-
tain dimension from interfering at the diversion point and
preventing a liquid-tight seal from being made.
[0010] The formation of encrustations and solid de-
posits of particles having dimensions smaller than those
caught by the filter cannot be prevented and this can
lead to the escape of liquid, and mechanical blockage
of the diverting valve.
[0011] The effectiveness of the valve can therefore be
assured only by proper maintenance.
[0012] These disadvantages are not present in the
second approach but, on the other hand, it is consider-
ably more expensive due essentially to the more com-
plex operations needed to assemble two separate
pumping units.
[0013] In addition the dual hydraulic circuit does not
allow the use of an appropriate single filter acting both
in the drainage and the recirculation circuit.
[0014] The dual hydraulic circuit also removes a cer-
tain quantity of water from the washing circuit which can
be considered lost for washing purpose.
[0015] FR-A-1 336 973 discloses a double pump with
a single motor.

[0016] To avoid such disadvantages the integral flow-
directing unit with two independent pumps and a com-
mon filter which is the subject of the present invention
provides a filter and a pair of structurally independent
pumping means combined in a single monobloc struc-
ture.
[0017] The unit requires a single mechanical support
rather than separate supports for separate functional
units.
[0018] According to a further aspect of the invention
the unit has a single attachment on the body for con-
necting the wash vessel directly to the unit so as to re-
duce pipework to a minimum, and consequently to re-
duce also the volume of liquid which is not directly in-
volved in the washing process.
[0019] There is therefore an indirect reduction in en-
ergy consumption.
[0020] The design of the unit is such that it can be
made by moulding plastics materials using relatively
simple methods with a reduced number of dies and re-
lated operations.
[0021] This result is attained by aligning the three flow
ports on a first axis and aligning the body which houses
the two pumps on a second axis perpendicular to the
first. The filter housing is aligned on a third axis perpen-
dicular to the second.
[0022] In practice, a first part of the unit is made as a
housing body for the pumps which are separated by a
common delivery chamber communicating with a sec-
ond part of the unit in which a housing for a filtration
element is formed.
[0023] This can be made in various ways, such as a
barrier filter, in alignment with a self cleaning circuit with
a filter opening, or as a conventional mesh filter.
[0024] Brackets are formed integrally with the body to
join the unit to the moving part of the washing machine.
[0025] The characteristics and advantages of the in-
vention will become clear from the following description
of a preferred embodiment and from the accompanying
drawings in which:

Figure 1 is an exploded perspective view of a pre-
ferred embodiment of the integral flow directing unit
with two independent pumps and a common filter in
accordance with the present invention;
Figure 2 is an end view of the body of the unit of
Figure 1;
Figure 3 is a side view of the body of the unit of Fig-
ure 1;
Figure 4 is a sectional side view along a median
plane of the body of Figure 2;
Figure 5 is a sectional view on the line ABC of Figure
3;
Figure 6 is a sectional plan view of the unit of Figure
1; and
Figure 7 is a sectional side view on a median plane
of the unit of Figure 1.
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[0026] With reference to Figure 1 the integral flow di-
recting unit according to the present invention compris-
es a moulded body 1 in plastics material, a removable
filter 2 with a front closure plug 3 and two motor units 4,
5 which drive the pump impeller 6, provided with flanges
7, 8 for coupling to the body 1 and closing the associated
impeller housings.
[0027] Two portions can be essentially distinguished
in the unitary body 1.
[0028] A first portion forms two axially aligned cylin-
drical housings, open at their outer ends, with annular
flanges respectively 9, 10 for coupling to respective
flanges 7, 8 of the motor units.
[0029] Each of the two housings comprises the body
of a centrifugal pump with an impeller 6, driven respec-
tively by the two motor units 4, 5 and a peripheral deliv-
ery outlet respectively 11, 12 and an axial intake opening
one of which 30, visible in Figure 1, allows the two hous-
ings to communicate with a chamber located axially be-
tween them which opens into a cylindrical filter housing
14 to the peripheral wall of which is connected an intake
opening 15.
[0030] The body 1 is provided on the outer sides of
the filter housing 14 with two mounting brackets 16, 17
reinforced with ribs and having bosses 18, 19 for self-
tapping screws.
[0031] Figures 2 to 5 represent various views and sec-
tions of the body 1 to show more clearly the structural
characteristics and its formation using a relatively simply
constructed mould with a reduced number of moving
parts.
[0032] The filter housing is constructed from two axi-
ally aligned cylindrical bodies 20, 21 (Figure 5) the out-
ermost one 20, of greater diameter, being connected to
the other by means of a shoulder 22 which has an an-
nular ridge 23 for cooperation with a seal 24 (Figure 1)
on the filter plug to ensure sealing of the filter housing.
[0033] The body 20 comprises a plug housing and has
on its edge two opposing retaining teeth 25, 26 for the
engagement and bayonet fitting of the plug 3 which has
in its turn ribs (as 25, Figure 1) for cooperation with the
teeth 25, 26.
[0034] The inner body 21 constitutes the filter housing
and the intake opening 15 is joined to and opens into its
periphery.
[0035] Internally the body 21 is joined to and commu-
nicates with a suction chamber 27 positioned between
the two impeller housings 28, 29 and communicates
with these through two apertures 30, 31.
[0036] The filter and plug housing, the suction cham-
ber and the front part of the mounting brackets 16, 17
can be easily obtained with a die closed in the direction
indicated by the arrow 32 which is provided with a pair
of retractable teeth to form the necessary undercuts for
the teeth 25, 26. The impeller housings 28, 29 and the
associated flanges 9, 10 having sites for screw engage-
ment, and possible registration pins are easily made us-
ing two opposing mould dies which are closed in the di-

rection indicated by the arrows 33, 34.
[0037] The impeller housings 28, 29 of a generically
cylindrical shape, communicate with the suction cham-
ber positioned between them via the axial apertures 30,
31.
[0038] The delivery outlets 11, 12 respectively are
connected to their periphery.
[0039] When one of the motor units 4, 5 is activated,
the liquid is sucked from the inlet 15, enters into the filter
chamber through the filter, passes into the suction
chamber 27 and from there to the impeller housing cor-
responding to the activated motor from where it is ex-
pelled through the associated outlet 11 or 12 to be di-
rected to the drainage outlet or into the recirculation cir-
cuit.
[0040] The outlets 11, 12 and inlet 15 are advanta-
geously positioned along parallel axes, with a degree of
inclination relative to the axis of the filter chamber.
[0041] Their interior and part of their exterior can be
formed with a die closed in the direction of the arrow 35,
being clearly along the axes of the openings.
[0042] A fifth die closed in the direction of the arrow
36 allows the formation of the lower part of the body 1,
which is undercut with respect to the pump bodies and
associated flanges 9, 10.
[0043] Preferably, but not necessarily, to facilitate the
separation of the body from the various dies, the upper
exterior part of the inlet 15 is formed by a die closed in
the direction indicated by the arrow 37.
[0044] To form the integral flow directing filter unit ac-
cording to the invention, the unitary body 1 is completed
by attaching the two flanged motor units 4 and 5.
[0045] These are conveniently but not necessarily of
the synchronous type, and made from a permanent
magnet submersed rotor to the shaft of which is fitted
an impeller 40, 41.
[0046] The rotor housing is externally enclosed by the
extensions of field poles 42, 43 which extend in two sta-
tor columns closed with a yoke.
[0047] On the stator columns are two electrical exci-
tation coils supplied by the alternating mains voltage.
[0048] It is clear that the invention is susceptible to
many variants.
[0049] For example, a conventional mesh or labyrinth
filter may be substituted for the diaphragm filter shown
in Figure 2.
[0050] In addition, in the case of the filter being super-
fluous, or where its separate production is preferred, the
structure of the flow directing unit can be simplified by
eliminating the filter housing completely and attaching
the intermediate suction chamber directly to the inlet 15,
in this case positioned at an angle or in relative opposi-
tion to the outlets 11 and 12.
[0051] In other words the filter housing is replaced by
the inlet 15, the diameter of which must be sufficient to
form at its end, and as an extension of itself, an intake
chamber with dimensions suitable to keep the pressure
drop between predetermined limits for a predetermined

3 4



EP 0 736 626 B1

4

5

10

15

20

25

30

35

40

45

50

55

flow rate of liquid.

Claims

1. An'integral flow directing unit with two independent
pumps, comprising a unitary body (1) of moulded
plastics, said body forming two axially aligned hous-
ings (28, 29) each of a centrifugal pump impeller
(6), open at their outer axial ends, two delivery out-
lets (11, 12) open at the periphery of said housings
(28, 29), characterized by comprising two inde-
pendent motor units (4, 5) with an impeller (6) cou-
pled to said body (1) and closing said end apertures
of the said impeller housings (28, 29), a suction
chamber (27) axially positioned between these two
housings (28, 29) and in communication with them
through two axial apertures (30, 31), and means
connecting said suction chamber (27) to an inlet
(15).

2. A unit as in Claim 1 in which the said body (1) forms
a cylindrical filter housing (21), with an axis perpen-
dicular to the axes of the said rotor housings (28,
29), open at one end for the removable insertion of
a filter (2) and in communication at the other end
with said suction chamber (27), and said connection
means comprising an inlet (15) opening in the pe-
ripheral wall of said filter housing (21).

3. A unit as in Claim 2 in which said delivery outlets
(11, 12) and said inlet (15) have parallel axes, per-
pendicular to the axes of the said housings (28, 29)
and inclined with respect to the axis of said filter
housing (21).

4. A unit as in Claim 1, 2 or 3, in which means (16, 17)
for fixing said body (1) to a support are provided.

Patentansprüche

1. Integrale Strömungsleiteinheit mit zwei unabhängi-
gen Pumpen, die einen unitären Körper (1) aus ge-
formtem Kunststoff beinhaltet, wobei der Körper
zwei axial ausgerichtete Gehäuse (28, 29) jeweils
eines zentrifugalen Pumpenflügelrades (6), die an
ihren äußeren axialen Enden offen sind, und zwei
Zuleitungsauslässe (11, 12) bildet, die am Umfang
der Gehäuse (28, 29) offen sind, dadurch gekenn-
zeichnet, dass sie zwei unabhängige Motoreinhei-
ten (4, 5) mit einem Flügelrad (6), das an den Körper
(1) angekoppelt ist und die Endöffnungen der Flü-
gelradgehäuse (28, 29) verschließt, eine Saugkam-
mer (27), die axial zwischen diesen zwei Gehäusen
(28, 29) und über zwei axiale Öffnungen (30, 31)
mit diesen in Verbindung stehend angeordnet ist,
und Mittel beinhaltet, welche die Saugkammer (27)

mit einem Einlass (15) verbinden.

2. Einheit nach Anspruch 1, bei welcher der Körper (1)
ein zylindrisches Filtergehäuse (21) mit einer Achse
senkrecht zu den Achsen der Rotorgehäuse (28,
29) bildet, das zum abnehmbaren Einsetzen eines
Filters (2) an einem Ende offen ist und am anderen
Ende mit der Saugkammer (27) in Verbindung steht,
und die Verbindungsmittel eine Einlassöffnung (15)
in der Umfangswand des Filtergehäuses (21) bein-
halten.

3. Einheit nach Anspruch 2, bei welcher die Zulei-
tungsauslässe (11, 12) und der Einlass (15) paral-
lele Achsen aufweisen, die senkrecht zu den Ach-
sen der Gehäuse (28, 29) und bezüglich der Achse
des Filtergehäuses (21) geneigt sind.

4. Einheit nach Anspruch 1, 2 oder 3, bei welcher Mit-
tel (16, 17) zum Befestigen des Körpers (1) an ei-
nem Träger vorgesehen sind.

Revendications

1. Unité directrice de flux intégrale à deux pompes in-
dépendantes, comprenant un corps unitaire (1) en
matière plastique moulée, le dit corps formant deux
logements axialement alignés (28, 29), chacun
étant un logement d'un rotor de pompe centrifuge
(6), ouverts à leurs extrémités extérieures axiales,
deux sorties de refoulement (11, 12) ouvertes à la
périphérie des dits logements (28, 29), caractérisée
en ce qu'elle comprend deux unités de moteur in-
dépendantes (4, 5) avec un rotor (6) couplé au dit
corps (1) et fermant les dites ouvertures d'extrémité
des dits logements de rotors (28, 29), une chambre
d'aspiration (27) positionnée axialement entre ces
deux logements (28, 29) et en communication avec
ces derniers par l'intermédiaire de deux ouvertures
axiales (30, 31) et des moyens raccordant la dite
chambre d'aspiration (27) à une entrée (15).

2. Unité selon la revendication 1, dans laquelle le dit
corps (1) forme un logement de filtre cylindrique
(21), avec un axe perpendiculaire aux axes des dits
logements de rotors (28, 29), ouvert à une première
extrémité pour permettre l'insertion amovible d'un
filtre (2) et en communication, à l'autre extrémité,
avec la dite chambre d'aspiration (27), et les dits
moyens de raccordement comprenant une entrée
(15) débouchant dans la paroi périphérique du dit
logement de filtre (21).

3. Unité selon la revendication 2, dans laquelle les di-
tes sorties de refoulement (11, 12) et la dite entrée
(15) ont des axes parallèles, qui sont perpendicu-
laires aux axes des dits logements (28, 29) et sont
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inclinés par rapport à l'axe du dit logement de filtre
(21).

4. Unité selon la revendication 1, 2 ou 3, dans laquelle
sont prévus des moyens (16, 17) destinés à fixer le
dit corps (1) sur un support.
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