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Description

[0001] The present invention refers to an electric mo-
tor-driven pump for washing machines and the like.
[0002] Pumps driven by a permanent-magnet syn-
chronous or asynchronous motor are commonly in-
stalled in these machines for recirculating or draining
purpose.

[0003] In general pumps of this kind are formed by an
electrical part comprising a rotor housing with stator
windings that surround a stator pack and an hydraulic
part comprising a dome connectable to a flange of the
rotor housing to form a chamber in which an impeller
rotates, the dome being provided with an intake port and
a discharge duct for the liquid to be pumped. The flange
of the rotor housing and the dome are sealed by means
of an O-ring or the like.

[0004] Well-known is the fact that since the dome is
rigidly fixed to the basement of the washing machine
cabinet vibrations produced by the rotor chamber are
transmitted from the pump to the basement and through
it to the cabinet of the washing machine.

[0005] Generally felt is nowadays the need for reduc-
ing such vibration particularly unpleasant for the users
because of the generated noise.

[0006] The aim of the presentinvention is therefore to
solve the noted problems, eliminating the drawbacks of
the cited known art and thus providing a pump adapted
to reduce the vibrations generated by the rotor chamber
and therefore the consequent noise.

[0007] Afurtherobjectis to provide a pump composed
of readily available parts, which are mass producible at
reduced costs.

[0008] A not least object is to provide a pump, which
is capable of offering the most ample guarantees of re-
liability and safety in use.

[0009] According to the present invention, this aim is
reached in a pump having the characteristics as recited
and defined in the appended claims.

[0010] Anyway, features and advantages of the
present invention may be more readily understood from
the description that is given below by way of a non-lim-
iting example with reference to the accompanying draw-
ings, in which:

- Figure 1is an exploded perspective view of a pump
according to the present invention;

- Figure 2 is an exploded perspective view of the
pump shown in Fig. 1 with the coupling flange as-
sociated to the spacer;

- Figure 3 is a right perspective view of the pump
shown in Fig. 2;

- Figure 4 is an enlarged sectional view of the pump
according to the present invention;
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- Figure 5is an exploded perspective view of a pump
according to a second embodiment of the present
invention;

- Figure 6 is a perspective view of the pump shown
in Fig. 5;

- Figure 7 is a cross-sectional perspective view of the
pump shown in Fig. 5;

- Figure 8 is an enlarged view of the pump shown in
Fig. 7.

[0011] With reference to the figures 1 to 4, an embod-
iment of a electric motor-driven pump according to the
present invention, generally designated by the refer-
ence numerical 1, comprises a rotor housing 2 having
a coupling flange 3 connectable to a casing 4 so as to
form a chamber for an impeller 5. Expediently the pump
comprises at least one vibration-damping spacer 6 ar-
ranged between the coupling flange 3 and the casing 4.
Further the spacer 6 is integrally provided with connec-
tion means adapted to associate said flange and said
casing to said spacer.

[0012] The pump electrical part, which is of a per se
known type, comprises stator windings 7 that surround
a stator pack 8 and are connected to electrical terminals
9 for supplying them with power. The coupling flange 3
extends from one end of the rotor chamber 2 and per-
pendicular thereto in correspondence to the coupling ar-
ea of the impeller 5 with a rotor shaft. An annular raised
ridge 10 is provided on a coupling flange side 11 that
faces the impeller 5 for centring in the vibration-damping
spacer 6.

[0013] The casing 4, which is adapted to be fixed to
the washing machine cabinet, comprises a substantially
dome shaped body 12, sealingly and removably asso-
ciable to the rotor housing 2 to provide in its interior the
fluid chamber for the impeller 5. The dome shaped body
12 is suitably provided with an intake duct 13 arranged
along the rotational axis of the impeller and a discharge
duct 14 arranged sideways with respect to the dome
shaped body 12. Further the dome shaped body 12 is
provided with an annular base 15 having an internal di-
ameter slightly greater than the outer one of the annular
raised ridge 10.

[0014] The spacer 6 is shaped as an annular ring ad-
vantageously made of resilient material adapted to be
associated to the coupling flange side 11. For this pur-
pose the spacer 6 is provided with the connection
means which comprises a plurality of perforated sec-
tions 16 frustum cone shaped and protruding conical ax-
ially from the ring and formed integrally in one piece with
the spacer 6. Such perforated sections 16 are adapted
to be received in matchingly shaped openings 17
formed through the coupling flange 3 so as to engage
such openings 17 in correspondence of reduced cross-
section portions 18 which the perforated sections 16 are
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provided with at the root thereof. Expediently the cou-
pling flange 3 can be provided with positioning lugs 19
protruding from the coupling flange side 13 and adapted
to be inserted in corresponding slot 20 provided on the
vibration-damping spacer 6 in order to prevent the re-
ciprocal rotation between the latter and the coupling
flange 3. The annular ring of the spacer 6 has an axially
extending edge 21 suitable to externally lay on the an-
nular raised ridge 10 when the spacer 6 and the coupling
flange 3 are associated as it is clearly shown in Figure
4. Cylindrical through cavities are axially provided in the
perforated sections 16 to accommodate fastening
means 22 adapted to connect the casing 4 to the spacer
6. Accordingly the annular base 15 of the casing 4 is
provided with threaded bores 23 to receive the fastening
means 22 that being engaged with an abutment formed
in the cylindrical through cavities fasten the casing 4 to
the spacer 6.

[0015] The assembly of the above-described embod-
iment comprises to forcedly insert the perforated sec-
tions 16 through the matchingly shaped openings 17.
The inclined walls of the perforated sections 16 due to
the resiliency thereof are progressively constrained in-
ward by diameter dimension of the openings 17 up to
the reduced cross-section portions 18 come in corre-
spondence to the opening 17 such that the wall of the
perforate sections 16 are allowed to snap outward re-
covering their original shape and causing the reduced
cross-section portions 18 to engage to the openings 17.
Then the casing 4 is fasten to the spacer 6 by means of
the fastening means 22 as described above.

[0016] Whenthe pumpis assembled the annularbase
15 of the casing 4 abuts against the annular portion of
the spacer 6 while the annular raised ridge 10 of the cou-
pling flange 3 and the internal portion of the annular
base 15 are spaced-in between by the axially extending
edge 21 of the spacer 6 that is interposed therebetween.
[0017] Itis to be noted that, according to the present
invention, the assembly of the pump can be also real-
ised by connecting the casing 4 to the spacer 6 first and
then the coupling flange 3 to the spacer 6 inverting the
operation described above.

[0018] With reference to the figures 5 to 8 a second
embodiment of the present invention is shown wherein
corresponding items and components of the two solu-
tions are indicated with the same reference numerals.
Further for sake of clarity the coupling flange 3 is depict-
ed without the rotor housing 2.

[0019] The casing 4, which is substantially similar to
the one disclosed for the first embodiment is provided
with associating element 24 comprising angularly
spaced apart arcuate tongues 25 which radially project
from the annular base 15 of the casing 4 and are adapt-
ed to engage the connection means of the spacer 6.
[0020] The spacer 6 comprises an annular ring of re-
silient material having an axially extending edge 21 suit-
able to externally lay on the annular raised ridge 10
when the spacer 6 and the coupling flange 3 are asso-
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ciated as it is clearly shown in Figure 8. The connection
means, which are integrally provided in one piece with
the spacer 6 comprise seats 26 formed by means of fins
27 extending from the outer edge of the spacer annular
ring along the axially extending edge 21. Such fins 27
form arcuate grooves adapted to accommodate the
tongues 25 of the casing 4 in order to connect the latter
to the spacer 6. The fins 27 are angularly spaced apart
form one another by substantially the same angle that
separates the tongues 25 so that a reciprocal rotation
between the spacer 6 and the casing 4 allows the
tongues 25 to be inserted into the arcuate grooves and
locked between the fins 27 and the axially extending
edge 21.

[0021] The connection means of the spacer 6 are
adapted to engage profiles 28 extending from the outer
edge of the coupling flange 3 along the annular raised
ridge 10 thereof. The profiles 28 form undercuts 29
matchingly shaped and angularly spaced apart to ac-
commodate the fins 27 upon a reciprocal rotation be-
tween the spacer 6 and the coupling flange 3.

[0022] The assembly of the pump, according to the
present invention, is achieved by inserting the annular
ring of the spacer 6 between the annular raised ridge 10
and the profiles 28, with the fins 27 positioned in corre-
spondence of the profiles 28. Then a rotational sliding
between the spacer 6 and the coupling flange 3 allows
the fins 27 to be forced into the undercuts 29 and locked
between the profiles 28 and the annular raised ridge 10
due to the elastic deformation of the spacer 6. There-
fore, in a similar manner as described above, the annu-
lar base 15 of the casing 4 is inserted between the fins
27 and the axially extending edge 21 of the pacer 6 with
the tongues 25 positioned in correspondence of the fins
27. Upon a rotational sliding between the spacer 6 and
the casing 4 the tongues 25 are forced into the grooves,
which the fins 27 form, and locked between the fins 27
themselves and the axially extending edge 21 due to the
elastic deformation of the spacer 6.

[0023] Even in this embodiment the assembly of the
pump can be realised by associating the casing 4 to the
spacer 6 first and then by associating the coupling
flange 2 to the spacer 6 or it can be realised by simply
inverting the just described operation.

[0024] Advantageously for both the embodiments de-
scribed the vibration-damping spacer 6 acting as a seal
element ensures a sealed coupling between the cou-
pling flange 3 and the spacer 6 without the need of ad-
ditional seals such as O-Ring and the like.

[0025] The pump according to the present invention
prevents vibration to be transmitted from the rotor hous-
ing to the casing due to the particular configuration of
the vibration-damping spacer that isolate the casing
from the rotor.

[0026] Itis to be noted that the pump according to the
present invention provides a simple sealing connection
between the casing and the coupling flange.

[0027] Conclusively, it can therefore be stated that the
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present invention provide an inexpensive vibration
damping pump, thereby doing away with the serious
drawback shared by prior-art machines.

a coupling flange (3) connectable to a casing (4) so
as to form a fluid chamber for an impeller (5), char-
acterized in that said pump comprises at least one

Electric motor-driven pump for washing machines
and the like comprising a rotor housing (2) having

vibration-damping spacer (6) arranged between

5 said flange (3) and said casing (4), said spacer (6)
Claims being integrally provided with connection means to
associate one between said flange (3) and said cas-
Electric motor-driven pump for washing machines ing (4) to said spacer (6), said connection means
and the like comprising a rotor housing (2) having being adapted to cooperate with fastening means
a coupling flange (3) connectable to a casing (4) so 10 (22) in order to associate the other between said
as to form a fluid chamber for an impeller (5), char- flange (3) and said casing (4) to said spacer (6).
acterized in that said pump comprises at least one
vibration-damping spacer (6) arranged between 7. Pump according to claim 6, characterized in that
said flange (3) and said casing (4), said spacer (6) said connection means comprise at least one per-
being integrally provided with connection means 175 forated section (16) adapted to be received in at
adapted to associate said flange (3) and said casing least one matchingly shaped opening (17) formed
(4) to said spacer. through the coupling flange (3) so as to engage said
opening (17).
Pump according to claim 1, characterized in that
said connection means comprise at least one seat 20 8. Pump according to claim 6 or 7, characterized in
(26) adapted to accommodate at least one match- that a cylindrical through cavity is provided in said
ingly shaped associating element (24) provided on at least one perforated section (16) to accommo-
said casing (4) in order to connect the latter to the date said fastening means (22).
spacer (6), said seat (26) being adapted to engage
a least one matchingly shaped profile (28) provided 25 9. Pump according to any one of claims 6-8, charac-
on said coupling flange (3) in order to connect the terized in that said spacer (6) comprises an annu-
latter to the spacer. lar ring, and said perforated section (16) protruding
axially from said ring.
Pump according to claim 1 or 2, characterized in
that said spacer (6) comprises an annular ring hav- 30 10. Pump according to any of the preceding claims,
ing an axially extending edge (21), said at least one characterized in that said spacer (6) is made of
seat (26) comprises one ore more fins (27) extend- resilient elastic material.
ing from the outer edge of the spacer annular ring
along the axially extending edge (21), said fins (27) 11. Pump according to any of the preceding claims,
forms an arcuate grooves adapted to accommodate 35 characterized in that said vibration-damping spac-
said associating element (24) which comprises re- er (6) act as a seal element between the coupling
spective tongues (25). flange (3) and the spacer (6).
Pump according to any one of claims 1-3, charac-
terized in that said fins (27) are angularly spaced 40
apart from one another by substantially the same
angle that separates the tongues (25) so that a re-
ciprocal rotation between the spacer (6) and the
casing (4) allows the tongues (25) to be inserted into
the arcuate grooves and locked between the fins 45
(27) and the axially extending edge (21).
Pump according to any one of claims 1-4, charac-
terized in that said profile (28) extend from an outer
edge of said coupling flange (3) along an annular 50
raised ridge (11) thereof, said profile (28) forming
one or more undercuts (29) matchingly shaped and
angularly spaced apart to accommodate said fins
(27) upon a reciprocal rotation between the spacer
(6) and the coupling flange (3). 55
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