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Description

[0001] The present invention relates to a pump for lig-
uids, in particular for the cooling circuit of an internal
combustion engine.

[0002] More specifically, the subject of the invention is
a pump which includes a casing with an inlet duct and a
(first) outlet duct for the liquid and a chamber defined
between them in which a bladed impeller is mounted for
rotation, operable to cause a flow of liquid from the inlet
duct to the outlet duct.

[0003] Cooling systems for internal combustion
engines have been proposed which include a hydraulic
circuit with a variable-flow electric pump, a radiator con-
nected to the engine, a by-pass duct which is essentially
parallel to the radiator, an automatic valve for regulating
the ratio between the flows of liquid fed to the engine
through the radiator and through the by-pass duct
respectively, and a control unit operable to control the
pump so as to vary the flow in dependence on the tem-
perature of the liquid flowing through the circuit, as
measured by a sensor.

[0004] One object of the invention is to provide a pump
for a cooling system of the aforesaid type, which ena-
bles the hydraulic connections required between the
components of the system to be radically simplified, and
which significantly improves the reliability of the system.
[0005] This and other objects are achieved by provid-
ing a pump having the main characteristics as defined in
Claim 1.

[0006] Additional characteristics and advantages of
the invention will become clear from the detailed
description which follows, with reference to the
appended drawings in which:

Figure 1 is a schematic illustration of a cooling sys-
tem for an internal combustion engine, which
includes a pump according to the invention;

Figure 2 is a perspective view of a pump according
to the invention;

Figure 3 is a view sectioned along the line -1l of
Figure 2;

Figure 4 is a view partially sectioned along the line
IV-1V of Figure 3;

Figure 5 is a sectioned view of a further pump
according to the invention; and

Figure 6 is a sectioned view illustrating one way of
making a valve in a pump according to the inven-
tion.

[0007] In Figure 1, an internal combustion engine, of
a motor vehicle for example, is indicated E. A cooling
system, generally indicated CS, is associated with the
said engine. This system comprises a hydraulic circuit
for supplying a flow of cooling liquid to the engine E. The
cooling liquid can be a mixture of water and anti-freeze
and anti-corrosion agents, for example.

[0008] In the embodiment schematically illustrated,
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the hydraulic cooling circuit includes a pumping assem-
bly generally indicated 1, which includes an electric
pump 2, of a rotary type, the flow thereof being variable
in dependence on variation in the speed of rotation of
the impeller. The assembly 1 also includes an outlet dis-
tributor device 3 connected to the outlet or delivery 2b of
the electric pump 2.

[0009] The inlet 2a of the electric pump 2 is connected
to an outlet 4 for the coolant liquid of the engine E.
[0010] In Figure 1, a radiator (a liquid/air heat
exchanger), is indicated 5 with the inlet thereof con-
nected to an outlet duct 3b of the outlet distributor
device 3. This outlet duct 3b is able to communicate with
the intake duct 2a of the electric pump 2 by means of a
by-pass duct or passage 8 and a regulating valve 9. The
outlet of the radiator 5 is connected to an inlet 6 for the
coolant liquid of the engine E.

[0011] A by-pass duct, indicated 7, is connected in
parallel with the radiator 5, between an outlet duct 3a of
the distributor 3 and the inlet 6 of the engine E.

[0012] The duct 3a is in permanent communication
with the outlet or delivery 2b of the pump 2.

[0013] The by-pass duct 7 could extend through a
heat exchanger (not illustrated), for heating the air flow-
ing into the passenger compartment of the vehicle, for
example.

[0014] In Figure 1 an electric temperature sensor is
indicated 11. In the embodiment illustrated by way of
example, the sensor 11 is arranged near the inlet 6 for
coolant liquid for the engine E. This temperature sensor
could be arranged elsewhere, for example adjacent the
outlet 4 of the engine E, or inside the engine E or at
another predetermined point along the fluid circuit car-
rying the coolant.

[0015] The temperature sensor 11 is connected to an
electronic control unit, indicated 12. This unit 12 is con-
nected to the electric motor which drives the pump 2,
and is operable to control the said pump so that the
delivery thereof varies according to predetermined
instructions in dependence on the temperature meas-
ured by the sensor 11.

[0016] As will become apparent from the description
of the embodiments illustrated in Figure 2 and the fol-
lowing, the regulation valve 9 is operable to modify the
ratio of the flows of coolant liquid supplied to the engine
E through the radiator 5 and through the by-pass duct 7
respectively.

[0017] Inthe embodiment of Figures 2 to 4, the pump
assembly 1 includes an electric pump 2, driven by an
electric motor 10

[0018] The electric pump 2 comprises a spiral casing,
generally indicated 13, which is preferably moulded in
one piece from plastics material.

[0019] The inlet duct 2a of the electric pump 2 is
formed in the upper portion of the spiral casing 13 of the
electric pump 2. This duct opens (see Figure 3) into an
inner chamber 14 of the spiral casing 13 in which an
impeller 15 having a plurality of angularly spaced blades
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16 is mounted for rotation.

[0020] The chamber 14 has an outlet aperture or
peripheral passage 2b, formed in one piece with the spi-
ral casing 13 and to which the outlet duct 3a is con-
nected. In the embodiment of Figures 2 to 4, this outlet
duct is inclined upwardly, so as to extend upwardly from
the outlet of the pumping chamber 14 to the level of the
inlet duct 2a of the spiral casing.

[0021] The second outlet duct 3b opens off a side por-
tion of the outlet duct 3a and extends essentially per-
pendicular thereto.

[0022] A control chamber 17, which is essentially
cylindrical in the embodiment illustrated, is formed in
such a way that the lateral wall thereof is essentially tan-
gential to the wall of the inlet duct 2a (see Figures 3 and
4 in particular). The chamber 17 is aligned axially with
the outlet duct 3b and opens into the outlet duct 3a, fac-
ing the opening of the duct 3b.

[0023] The inner region of the control chamber 17
communicates with the inlet duct 2a through an aper-
ture or slot, indicated 8 in Figures 2 to 4, formed in the
region of tangency between their walls.

[0024] Inthe embodiment of Figures 2 to 4, regulating
valve means 9 are associated with the duct 3b. As will
become clear hereinafter, the valve means 9 are sensi-
tive to the difference in pressure between the outlet duct
3a and the inlet duct 2a of the spiral casing, and are pre-
arranged to allow liquid to flow through the outlet duct
3b (and thus through the radiator 5) once this pressure
difference is greater than a predetermined value.
[0025] In the embodiment illustrated in Figure 4, the
regulating valve means 9 include a valve member 20
able to cooperate, substantially as a shutter, with the
opening of the outlet duct 3b. This valve member 20 is
connected by a rod 21 to a piston 22 sealingly slidably
mounted in the portion of the control chamber 17 down-
stream of the passage 8. The piston 22 is subject on
one side to the pressure of the liquid flowing into the
control chamber 17 from the inlet duct 2a, through the
by-pass passage 8. On the other side, the piston 22 is
subject to the pressure of the liquid flowing through the
outlet duct 3a.

[0026] A spring 23 is interposed between the valve
member 20 and a stop 24 formed in the outlet duct 3b.
This spring 23 tends to maintain the valve member 20
engaged against the mouth or entrance of the duct 3b.
[0027] The cooling system of Figure 1, with a pumping
assembly 1 of the type described with reference to Fig-
ure 2 to 4, operates in the following manner.

[0028] Normally (that is when the engine E is cold),
the valve member 20 closes the opening of the duct 3b.
[0029] As long as the temperature of the engine E, as
measured by the sensor 11, is less than a predeter-
mined value, the control unit 12 controls the electric
pump to rotate at a moderate speed of rotation,
whereby the pressure difference acting on the opposite
sides of the piston 22 is not sufficient to overcome the
action of the spring 23. Under these conditions, the
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pump 2 causes coolant liquid to flow to the engine E
through the by-pass duct 7 alone.

[0030] Once the temperature detected by the sensor
11 is higher than a predetermined value, the control unit
12 shifts the electric pump 2 to a speed of rotation at
which the pressure difference acting on the opposite
sides of the piston 22 causes this latter to move
whereby the valve 20 moves away from the opening of
the outlet duct 3b. Under this condition, a portion of the
liquid flowing from the electric pump 2 enters the outlet
duct 3b and flows through the radiator 5. Therefore, a
mixed flow of relatively cold liquid, from the radiator 5,
and relatively warm liquid, from the by-pass duct 7,
reaches the inlet 6 of the engine E.

[0031] The control unit 12 is set to control the speed
of rotation of the pump 2 so as to regulate the tempera-
ture of the fluid supplied to the engine E in the desired
manner.

[0032] Figure 5 shows a variant of the pumping
assembly 1, and in particular the spiral casing 13. In this
drawing, parts and elements that have already been
described are indicated once again by the same num-
bers.

[0033] In the embodiment of Figure 5, the by-pass
passage 8 is constituted by a duct which is inclined to
the axis of the inlet duct 2a and extends towards the out-
let duct 3a. This arrangement enables the outlet duct 3a
to be maintained substantially on the same plane as the
chamber of the impeller 15. If the inclination is right, the
by-pass duct 8 can be formed in one piece with the spi-
ral casing 13.

[0034] The remaining structural and operating details
of the embodiment of Figure 5 are substantially the
same as those of the embodiment described earlier.
[0035] Figure 6 shows an alternative embodiment of
the valve 20. In this variant, the valve 20 not only acts as
a shutter but is able to increase the flow of liquid through
the outlet duct 3b at a predetermined rate as it moves
away from the associated opening of the duct 3b. In
order to do this, in the embodiment of Figure 6, the valve
20 has an essentially cylindrical sleeve 25, closed at the
top by a transverse wall 26. In the side wall of the sleeve
25, which extends into the duct 3b one or more aper-
tures 27 are formed, shaped so as to allow a gradual
increase of the flow of liquid into the duct 3b during the
upward movement of the valve member 20. By carefully
selecting the shape of the aperture or apertures 27, itis
possible to achieve different rates of variation of the flow
trough the duct 3b, and thus also through the duct 3a.
[0036] Naturally, the principles of the invention
remaining the same, embodiments and manufacturing
details may vary broadly from those described and illus-
trated here purely by way of non-limitative example,
without departing thereby from the scope of the inven-
tion, as defined in the appended claims.
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Claims

A pump (1) for liquids, in particular for a cooling sys-
tem (CS) of an internal combustion engine (E),
which includes a spiral casing (13) with an inlet duct
(2a) and a (first) outlet duct (3a) for the liquid,
between which is defined a chamber (14) in which
a bladed impeller (15) is rotatably mounted for cre-
ating a flow of liquid from the inlet duct (2a) to the
said outlet duct (3a);

characterised in that a second outlet duct (3b)
branches off the first outlet duct (3a); valve means
(9) being associated with the second outlet duct
(3b) which are sensitive to the difference between
the pressure in the first outlet duct (3a) and in the
inlet duct (2a) and operable to allow liquid to flow
through the said second outlet duct (3b) in depend-
ence on the said difference in pressure.

A pump according to Claim 1, characterised in that
a by-pass passage (8) is formed in the spiral casing
(13) between the inlet duct (2a) and a control cham-
ber (17) formed adjacent the first outlet duct (3a)
and facing the opening of the aforesaid second out-
let duct (3b); the said valve means (9) comprising a
valve (20) for regulating the flow, which cooperates
with the mouth of the second outlet duct (3b) and is
connected to a piston (22) slidably mounted in the
said control chamber (17) and subject at one end to
the pressure of the liquid flowing into the said con-
trol chamber (17) through the by-pass passage (8)
and at the other end to the pressure of the liquid
flowing through the first outlet duct (a).

A pump according to Claim 2, characterised in that
the regulating valve (20) is connected to the associ-
ated piston (22) by a rod (21).

A pump according to Claim 2 or Claim 3, character-
ised in that the said regulating valve means (9)
include a resilient biasing member (23) which tends
to maintain the said valve means (9) in a condition
allowing a minimum of liquid to flow through the
said second outlet duct (3b).

A pump according to any one of Claims 2 to 4, char-
acterised in that the said regulating valve (20) com-
prises a shutter cooperating with the edge of the
mouth of the second outlet duct (3b), which acts as
the valve seat.

A pump according to Claim 5, characterised in that
the said regulating valve (20) is shaped in such a
way that as it moves away from the said seat, it
allows an increase in the delivery of liquid through
the second outlet duct (3b) which varies according
to a set pattern.
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7. Apump according to any one of Claims 2 to 6, char-

acterised in that the first outlet duct (3a) is at least
partly inclined and extends from the chamber (14)
of the impeller (15) to the level of the inlet duct (2a)
of the spiral casing (13), and in that the wall of the
said control chamber (17) is substantially tangential
to the wall of the said inlet duct (2a); in the region
where the said walls meet, an aperture (8) is
formed which constitutes the said by-pass pas-
sage.

A pump according to any one of Claims 2 to 6, char-
acterised in that the by-pass passage (8) is consti-
tuted by a duct inclined to the axis of the inlet duct
(2a) of the spiral casing (13) and leading towards
the said first outlet duct (3a).

A pump according to Claim (8), characterised in
that the said inclined by-pass duct (8) extends in a
direction which intersects the said fist outlet duct
(3a).
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