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(54) An electric pump for cooling circuits

(57) An electric pump (10) for cooling circuits of in-
ternal combustion engines comprising a rotor (12) with
shaft (16), a stator (14), an impeller (18) connected to
an end of said rotor and provided with two or more pass-

through holes (46), a control and command electronic
board (20) and a containment casing or shell (22)
wherein said casing is made of thermo-setting resins or
plastic material and it is co-moulded with at least said
stator (14).
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Description

[0001] The present invention refers to an electric
pump for cooling circuits.
[0002] More particularly, the present invention refers
to an electric pump for cooling circuits of internal com-
bustion engines of motor vehicles and the like.
[0003] It is known that the internal combustion en-
gines comprise cooling devices such as pumps, ex-
changer fans and radiators that dissipate the heat going
out through a cooling liquid removing it from the engine
passing through a given circuit.
[0004] The device setting out the fluid circulation com-
prises a pump, which is usually operated by the driving
shaft.
[0005] Even though this known solution is appropriate
from the functional point of view, it shows some relevant
drawbacks concerning the complexity in manufacturing
and the assembly of the various components of the
pump.
[0006] The electric pumps which are presently known
require the arrangement of various single components,
such as the insulation capsule between the stator and
the fluid, the half-volute, the above-mentioned flange for
the mounting of the pump to the relevant base and the
seat to house the control and command electronic
board.
[0007] As can be seen, the equipping and the recip-
rocal assembly of these components imply important
difficulties and subsequent costs affecting the finished
product from the economical point of view.
[0008] It is also clear that the assembly of a plurality
of components as regards this kind of product also re-
quires many sealing points that are potential critical el-
ements as for malfunctions and failures.
[0009] Moreover, the electric pumps that are present-
ly known are usually provided with a thrust device of the
rotor shaft and this implies further manufacturing and
mounting difficulties.
[0010] Object of the present invention is to solve the
above-mentioned drawbacks.
[0011] More particularly, object of the present inven-
tion is the provision of an electric pump especially for
cooling circuits of internal combustion engines of motor
vehicles and the like comprising a limited number of
components to be easily assembled between them.
[0012] A further object of the present invention is the
provision of an electric pump as defined above wherein,
the critical sealing points that could cause failures are
reduced.
[0013] Another object of the present invention is the
provision of an electric pump suitable for carrying out
the optimum thermal exchange between the fluid and
the control and command electronic board.
[0014] A further object of the present invention is the
provision of an electric pump which does not require an
additional device making the thrust device of the rotor
shaft.

[0015] A further object of the present invention is to
provide the users with an electric pump, especially for
cooling circuits of internal combustion engines assuring
a high resistance and reliability level in time and is easily
manufactured at low costs.
[0016] According to the present invention, these and
other objects will be obtained by an electric pump which
is especially suitable for cooling circuits of internal com-
bustion engines comprising a rotor with shaft, a stator,
an impeller connected to one end of said rotor or pro-
vided with two or more pass-through holes, a control and
command electronic board and a containment casing or
shell which is mainly characterized in that said casing is
made of thermo-setting resins or plastic material where-
in at least said stator is co-moulded.
[0017] The building and functional features of the
electric pump for cooling circuits of the present invention
will be better understood from the following description,
wherein reference is made to the figures of the attached
drawings representing a preferred and non-limitative
embodiment wherein:

Figure 1 is a longitudinal section schematic view of
the electric pump for cooling circuits of the present
invention;
Figure 2 is a longitudinal section schematic view of
the rotor of said electric pump and its shaft;
Figure 3 is a schematic view of an enlarged detail
"A" of Figure 2.

[0018] With reference to Figure 1, the electric pump
for cooling circuit of the present invention, marked in its
whole with 10, essentially comprises a rotor 12 being
axially developed into the pump-body and therein sup-
ported by known means, a complementary stator 14 and
a shaft 16 of the rotor 12 one end of which is connected
to an impeller 18. To the opposite end with respect to
the impeller 18, the stator 14 is connected to a control
and command electronic board 20.
[0019] The above-mentioned components are con-
tained into a containment shell or casing 22 comprising
a suction duct 26 and a delivery duct 24 of the fluid.
[0020] According to the present invention, said casing
22 is made of thermo-setting resins or plastic material
and it is at least co-moulded with the stator 14. The cas-
ing 22 is preferably co-moulded both with said stator 14
and with a shaped insert 15, acting as a support seat for
a fixed spindle 36 which will be described hereinafter.
Said insert 15 is advantageously made of metal bush-
shaped cylindrical body of or other suitable material.
[0021] In correspondence with the electronic board
20, the rear end of said casing or shell 22 is closed by
a socket cover 28 fastened to the same casing by ad-
hesives or equivalent means. Said cover 28 is prefera-
bly made of the same material as the casing 2 and it
delimits and seals the components inside the body-
pump and the electronic board 20 which is placed close
to the same cover 28 and it is advantageously connect-
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ed to the stator through a connection device 30 of the
faston kind or the like.
[0022] In particular, said board is placed in a lowered
seat 20' formed near the edge of the casing 22 matched
with the cover 28.
[0023] In correspondence with the opposite side of
the cover 28, the casing or shell 22 is provided with a
half-volute 32 being integrally made with same casing
during its moulding.
[0024] The moulding of the casing 22 is carried out by
a moulding process with a steel mould wherein, before
the plastic is injected, the stator 14 and the insert 15 are
inserted. The mould is then closed and the moulding
step begins; this step consists in pressing a pre-heated
plastic pellet which due to the temperature and pressure
liquefies filling in all the cavities and wrapping the stator
14 and the insert 15. After the plastic material has so-
lidified the mould can be opened to extract the casing
22 integrating the stator 14 and the insert 15.
[0025] In the opposite position with respect to the cov-
er 28, i.e. on the side of the half-volute 32, the casing
22 is provided with an opposite shaped cover, marked
with 28', made of thermo-setting material.
[0026] Said opposite cover 28' usually comprises said
suction (26) and delivery (24) ducts of the fluid and it is
made integral with the casing 22 by adhesives assuring
both the mechanical resistance and the sealing.
[0027] A mounting flange 34 of the pump to the rele-
vant base (not shown) is advantageously obtained in
one body together with the same casing during the co-
moulding.
[0028] According to a further advantageous feature of
the present invention, the shaft 16 of the rotor 12 repre-
sented in detail in Figure 2, axially integrates the above-
mentioned support fixed spindle 36 acting as thrust de-
vice equipped with a pass-through hole 38 extending
lengthwise.
[0029] At two third of its development, the support
fixed spindle 36 is provided with a projection or annular
collar 40 integrally obtained with said support fixed spin-
dle 36. Said projection or annular collar 40 engages with
a complementary miter 42 formed along a sleeve 44
near the rotor 12.
[0030] As shown by the arrows F, F1 and F2 in Figure
1, the fluid passes through the hole 38 of the spindle 36
and through two or more holes 46 obtained into the im-
peller thus generating a blow-by flow regularly attacking
the electronic board 20; the latter is therefore flooded
and properly cooled during the operation of the pump.
The obtained thermal exchange keeps the temperature
of said board to an optimum level which is lower to the
limit allowed for its proper operation.
[0031] As can be seen from the previous description,
the advantages obtained by the present invention are
clear.
[0032] The electric pump of the present invention es-
pecially suitable for cooling circuits of internal combus-
tion engines is made of a reduced number of compo-

nents that can be easily assembled according to the
presence of the casing 22 obtained by co-moulding and
integrating the stator 14 and the shaped insert 15.
[0033] Therefore the critical sealing points are drasti-
cally reduced while the cooling of the command and
control electronic board 20 is accurately assured by the
passage of the fluid through the hole 38 of the spindle
36 and the holes 46 of the impeller.
[0034] The manufacturing of said spindle 36 acting as
thrust device thanks to the collar 40 integrated into the
rotor block 12 is also advantageous.
[0035] Even though the present invention has been
described above with reference to one embodiment
which is given only by way of non-limitative example,
some changes and variants will be clear to a technician
skilled in the art according to the above-mentioned de-
scription. It is therefore clear that the present invention
is meant to include all changes and variants falling within
the spirit and the protection field of the appended claims.

Claims

1. An electric pump (10) for cooling circuits of internal
combustion engines comprising a rotor (12) with
shaft (16), a stator (14), an impeller (18) connected
to an end of said rotor and provided with two or more
pass-through holes (46), a control and command
electronic board (20) and a containment casing or
shell (22), characterized in that said casing (22) is
made of thermo-setting resins or plastic material
and it is co-moulded with at least said stator (14).

2. The electric pump according to claim 1, character-
ized in that the casing (22) is co-moulded with the
stator (14) and with a shaped insert (15) making the
support for a fixed spindle (36) cooperating with the
shaft (16).

3. The electric pump according to claim 1 or 2, char-
acterized in that the rear end of the casing (22) in
correspondence with the electronic board (20), is
closed by a socket cover (28) made of thermo-set-
ting resin or other suitable plastic material and is
made integral with the same casing by adhesives
or other equivalent means.

4. The electric pump according to any of the previous
claims, characterised in that the electronic board
(20) is placed in a lowered seat (20') formed near
the edge of the casing (22) matched by the cover
(28), said board (20) being connected to the stator
(14) by a connection means of the faston type or
the like.

5. The electric pump according to any of the previous
claims, characterized in that the casing (22) is pro-
vided with a half-volute (32) along the side opposite
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to said cover (28) which is obtained together with
the same casing during the moulding.

6. The electric pump according to any of the previous
claims, characterized in that it comprises a mount-
ing flange (34) obtained in one body with the casing
(22) during its co-moulding.

7. The electric pump according to any of the previous
claims, characterized in that the shaft (16) of the
rotor (12) axially integrates the support fixed spindle
(36) provided with a pass-through hole (38) extend-
ing lengthwise.

8. The electric pump according to claim 7, character-
ized in that the support fixed spindle (36) is provid-
ed with an integral annular collar (40) and the pump
comprises a sleeve (44) placed near the rotor (12),
provided with a complementary miter (42); said an-
nular collar (40) being engaged into said miter (42).

9. The electric pump according to any of the previous
claims, characterized in that it comprises an op-
posite shaped cover (28') made of thermo-setting
material and placed in the opposite position with re-
spect to the cover (28) and being provided with a
suction duct (26) and a delivery duct (28) of the fluid
fastened to the casing (22) by adhesives or other
equivalent means.

10. The electric pump according to claims 3 or 9, char-
acterized in that the socket cover (28) and/or the
opposite cover (28') are made of the same material
as the casing (22).
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