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Description

[0001] The present invention relates to a device for
controlling the means for recirculating an engine cooling
fluid, in particular for vehicles.
[0002] It is known in the sector relating to the produc-
tion of engines, in particular internal-combustion en-
gines, that there exists the need to cool said engines by
recirculating a cooling fluid moved by means of a corre-
sponding recirculating pump, the impeller of which is
made to rotate by a shaft actuated by a pulley and by a
belt connected to the driving shaft.
[0003] It is also known that recirculation of the cooling
fluid must be performed at a rate corresponding to the
actual cooling requirement determined by the real con-
ditions of use and by the external temperature so as to
avoid the constant and needless rotation, at full speed,
of devices which draw useful power, increasing the wear
of the various component parts and the consumption lev-
els of the vehicle.
[0004] It is also known that, in order to solve this prob-
lem, friction clutch and parasitic current coupling devices
have been proposed, said devices being able to produce
two different speeds of rotation - i.e. full speed and slower
speed - of the pump shaft.
[0005] Examples of these devices are known, for ex-
ample, from DE 101 58 732 and EP 1,353,051.
[0006] Although performing their function, these devic-
es nevertheless have drawbacks which limit the applica-
tion thereof; the first device in that, despite having smaller
axial dimensions, it envisages, however, a magnetic in-
duction coupling for the slower speed which is unable to
achieve high values of the torque to be unsuitable for
high-capacity pumps such as those used in heavy vehi-
cles, in particular of the type having a low engine rpm,
but a high number of revolutions of the pump.
[0007] The second device instead envisages radial di-
mensions which, extending beyond the dimensions of
the clutch rotor, said rotor being normally incorporated
in the pulley connected to the driving shaft, make it diffi-
cult to house the pumps in the different engine compart-
ments of the vehicles.
[0008] From EP 1 566 526 it is also known a regulating
device that uses a viscous fluid clutch.
[0009] The technical problem which is posed, there-
fore, is that of providing a device for controlling the means
for recirculating engine cooling fluids for vehicles and the
like, which is able to produce a variation in the speed of
rotation of the impeller of the said recirculating means
depending on the actual operating requirement of the
engine.
[0010] Within the scope of this problem it is also re-
quired that this device should have small dimensions, in
particular radial dimensions, but at the same time should
be able to produce high torques also at a slower speed
of rotation of the engine so as to be applicable also to
high-performance pumps of heavy vehicles with low-rev-
olution engines.

[0011] It is also required that the device should be easy
and inexpensive to produce and assemble and should
be able to be installed easily on the pump body without
the need for special adaptation.
[0012] These results are obtained according to the
present invention by a device for transmitting a rotating
movement according to the characteristic features of
Claim 1.
[0013] Further details may be obtained from the fol-
lowing description of a non-limiting example of embodi-
ment of the subject of the present invention provided with
reference to the accompanying drawings, in which:

- Figure 1 shows a partially sectioned view of a first
example of embodiment of the device according to
the present invention;

- Figure 2 shows a second example of embodiment
of the device according to the present invention; and

- Figure 3 shows a variation of embodiment of the de-
vice according to Fig. 2.

[0014] As shown in Fig. 1, the impeller 1 of a pump for
recirculating the cooling fluid of vehicles and the like is
mounted on a first end of a shaft 2 supported by a sta-
tionary assembly 10 comprising the body 11 of the pump
fixed to the base 11a of the vehicle engine.
[0015] The pump body 11 has, arranged inside it, a
sealing bearing 12, coaxial with the shaft 2, and a bearing
13, on the inner race of which the shaft 2 of the impeller
is keyed.
[0016] The pump body 11 has, keyed onto the outside
thereof, a second bearing 40, the outer race 40a of which
is integral with a circular ring 21 which is suitably shaped
and on the outer circumferential edge of which there is
formed a pulley 21a, suitable for engagement with a belt
3 for transmission of the movement to the ring 21.
[0017] Since the pulling force of the belt 3 is transmitted
to the outer bearing 40 it is possible to limit the size of
the inner bearing 13, which is not subjected to dynamic
loads, resulting in a longer working life and reduction in
the overall dimensions.
[0018] The circular ring 21 has an extension in the axial
direction 21b which forms the rotor of an electromagnetic
coupling 20 which comprises a fixed electromagnet 22
housed inside a corresponding seat of the said rotor 21
and an armature 23 made of friction material and ar-
ranged facing the rotor 21 on the opposite side to the
electromagnet and integral with a resilient membrane 24
in turn constrained to a driven element consisting of a
flange 14 mounted on the shaft 2 by means of a corre-
sponding sleeve 14a.
[0019] With this coupling the armature 23 is able to
perform movements in the axial direction towards/away
from the rotor 21, but is locked as regards relative rotation
with respect to the flange 14.
[0020] As shown in Fig. 1, a permanent magnet 60 is
also envisaged, being arranged on the fixed support of
the electromagnet 22.

1 2 



EP 1 696 111 B1

3

5

10

15

20

25

30

35

40

45

50

55

[0021] The rotor 23 also has, mounted thereon, a con-
ductive support 32a with a magnetizable element 32
which forms the first part of a second Foucault current
induction coupling 30, the second part of which is formed
by a plurality of small magnets 31 integral with the circular
flange 14 connected to the driven shaft 2 so as to be
axially opposite the said magnetizable element 32 with
a predetermined air gap.
[0022] The rotor part 21 with the magnetizable element
32 has interruptions 21c in the magnetic conductivity of
the rotor so as to cause suitable annular closing of the
magnetic flux lines as shown in Fig. 1.
[0023] Operation of the pump actuating device is of
the conventional type:

- when the electromagnet 22 is de-energized, the ar-
mature 23 is constantly recalled by the magnet 60
against the rotor 21 with which it engages axially,
transmitting the movement of the rotor to the driven
shaft 2 which therefore rotates, together with the im-
peller 1, at the same speed as the pulley 21a ("fail
safe" operation);

- when the electromagnet 22 is energized, the effect
of the said magnet 60 is eliminated, with consequent
separation of the armature 23 from the rotor 21; in
this situation the Foucault current coupling 30 inter-
venes and causes a rotation of the driven shaft 2 at
a slower speed than that of the rotor 21 owing to
relative slipping of the rotor 21 and the fan 14.

[0024] It can therefore be seen how with the device
according to the invention it is possible to obtain efficient
operation of rotating devices such as water pumps for
recirculating the cooling fluid of vehicles while maintain-
ing, however, small radial dimensions both of the arma-
ture 24 and of the rotor 21.
[0025] Owing to this reduction in radial dimensions,
together with the arrangement of the armature 23 outside
of the rotor 21 in the axial direction, it is possible to obtain
a pulley 21a of small diameter with a consequent multi-
plication of the revolutions transmitted by the belt 3, this
making the device, and therefore the pump, suitable also
for vehicles with engines which rotate at a low number
of revolutions, but require a high speed of rotation of the
cooling pump and a high transmission of torque via the
friction coupling even though the latter uses an armature/
rotor driven surface area smaller than the rotor surface
area used for the induction coupling.
[0026] In addition to this, the fact that the armature 24
is independent of the coupling 30 improves the operating
conditions of the latter since dangerous contact between
the magnets integral with the rotor and the support of the
magnetizable elements 32 in the event of wear of the
said armature is avoided.
[0027] The presence of the permanent magnet 60 en-
sures that, in the event of an electrical failure, the arma-
ture is always engaged with the rotor, ensuring recircu-
lation of the cooling fluid ("fail safe" mode).

[0028] Fig. 2 shows a second embodiment of the de-
vice according to the present invention which, in this sim-
plified form, has a flange 114 with a radial dimension
substantially contained within the radial dimension of the
bearing 40 and devoid of the Foucault coupling 30.
[0029] With this configuration it is possible to obtain
operation of the ON/OFF type with a single speed of ro-
tation of the impeller 1 which, otherwise, remains station-
ary in neutral.
[0030] Fig. 3 shows a variant of the second embodi-
ment of the device shown in Fig. 2; in this configuration
it is envisaged that, in addition to the reduction in the
radial dimensions of the flange 114, the electromagnet
122 is of the conventional type, resulting in ON/OFF op-
eration with a speed of rotation and neutral of the con-
ventional type.

Claims

1. Pump for recirculating a cooling fluid comprising a
device for transmitting the rotating movement from
movement generating means (3, 21) to an impeller
(1) integral with a driven shaft (2) of the pumps which
is supported by the pump body (11), said device com-
prising at least one friction coupling (20;120) of the
electromagnetic type arranged between said move-
ment generating means (3, 21) and the driven shaft
(2),

- said movement generating means consist of a
circular ring (21) having, formed on an axial sec-
tion of the outer circumferential edge, a pulley
(21a) suitable for engagement with a corre-
sponding belt (3);
- said circular ring part (21) formed in the manner
of a pulley (21a) is axially arranged between the
impeller (1) of the pump and the fixed control
element (22) of the friction coupling (20;120)

characterized in that comprises :

- a first bearing (40) directly keyed onto the pump
body (11) of the driven shaft (2) on which first
bearing said circular ring (21) is mounted on;
- a second bearing (13) located inside the pump
body (11) on the inner race of which the shaft
(2) of the impeller is keyed;

said first bearing having dimensions greater than the
second bearing and being mounted independently
from the second bearing.

2. Pump according to Claim 1, characterized in that
a circular flange (14;114) is mounted on said driven
shaft (2), axially opposite the circular ring (21).

3. Pump according to Claim 1, characterized in that
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said friction coupling (20) comprises a fixed electro-
magnet (22;122) and an armature (23) arranged on
opposite sides of the circular ring (21) in the axial
direction.

4. Pump according to Claim 3, characterized in that
said friction coupling (20) comprises a permanent
magnet (60) arranged on the fixed support of the
electromagnet (22).

5. Pump according to Claim 3, characterized in that
said armature (23) is integrally joined to the driven
shaft (2) by means of a resilient membrane (24) able
to allow movements in the axial direction towards/
away from the circular ring (21) and prevent the rel-
ative rotation of the armature with respect to the driv-
en shaft.

6. Pump according to Claim 5, characterized in that
said armature (23) is integral with a circular flange
(14;114) mounted on the driven shaft (2).

7. Device according to Claim 6, characterized in that
said circular flange (114) has a radial dimension sub-
stantially contained within the radial dimension of the
bearing (40).

8. Device according to Claim 6, characterized in that
said circular flange (14) has a radial dimension which
extends beyond the bearing (40).

9. Device according to Claim 8, characterized in that
it comprises at least one induction coupling (30).

10. Pump according to Claim 9, characterized in that
said induction coupling (30) is concentric with the
friction coupling (20).

11. Device according to Claim 9, characterized in that
the induction coupling (30) comprises at least one
magnetizable ring (32) integral with the circular ring
(21) and a plurality of permanent magnets (31) inte-
gral with the flange (14) of the driven shaft.

12. Device according to Claim 10, characterized in that
said magnetizable ring (32) is inserted inside a con-
ductive support (31) integral with the rotor of the elec-
tromagnetic coupling (20)

Patentansprüche

1. Pumpe zur Rezirkulierung einer Kühlflüssigkeit mit
einer Vorrichtung zur Übertragung der Drehbewe-
gung von Mitteln zur Erzeugung einer Bewegung (3;
21) an ein Flügelrad (1), welches integral an einer
angetriebenen Welle (2) der durch den Pumpenkör-
per (11) getragenen Pumpe angeordnet ist, wobei

die Vorrichtung mindestens eine Reibungskupplung
(20; 120) des elektromagnetischen Typs umfasst,
welche zwischen den Mitteln zur Erzeugung einer
Bewegung (3, 21) und der angetriebenen Welle (2)
angeordnet ist, wobei die Mittel zur Erzeugung einer
Bewegung aus einem kreisförmigen Ring (21) mit
einer Riemenscheibe (21a) bestehen, welche auf ei-
nem axialen Abschnitt der äusseren peripheren Um-
randung ausgebildet ist und für einen Eingriff eines
entsprechenden Riemens (3) geeignet ist;
der in der Art einer Riemenscheibe (21a) ausgebil-
dete kreisförmige Ringteil (21) axial zwischen dem
Flügelrad (1) der Pumpe und dem festen Steuerele-
ment (22) der Reibungskupplung (20; 120) angeord-
net ist,
dadurch gekennzeichnet, dass die Pumpe um-
fasst:

ein erstes Lager (40), welches direkt auf dem
Pumpenkörper (11) der angetriebenen Welle (2)
verkeilt ist, wobei auf dem ersten Lager der
kreisförmige Ring (21) angebracht ist;
ein zweites Lager (13), welches im Innern des
Pumpenkörpers (11) angeordnet ist und auf
dessen inneren Laufring die Welle (2) des Flü-
gelrades verkeilt ist; wobei
das erste Lager Abmessungen hat, welche
grösser als diejenigen des zweiten Lagers sind,
und das erste Lager unabhängig vom zweiten
Lager angebracht ist.

2. Pumpe nach Anspruch 1, dadurch gekennzeich-
net, dass ein kreisförmiger Flansch (14; 114) dem
kreisförmigen Ring (21) axial gegenüberliegend an
der angetriebenen Welle (2) angebracht ist.

3. Pumpe nach Anspruch 1, dadurch gekennzeich-
net, dass die Reibungskupplung (20) einen festen
Elektromagneten (22, 122) und einen Läufer (23)
umfasst, welche in axialer Richtung auf gegenüber-
liegenden Seiten des kreisförmigen Rings (21) an-
geordnet sind.

4. Pumpe nach Anspruch 3, dadurch gekennzeich-
net, dass die Reibungskupplung (20) einen Perma-
nentmagneten (60) umfasst, welcher auf dem festen
Träger des Elektromagneten (22) angeordnet ist.

5. Pumpe nach Anspruch 3, dadurch gekennzeich-
net, dass der Läufer (23) durch eine elastische
Membran (24) integral mit der Antriebswelle (2) ver-
bunden ist, welche dazu geeignet ist, Bewegungen
in axialer Richtung zum und weg von dem kreisför-
migen Ring (21) zu ermöglichen und eine relative
Drehung des Läufers gegenüber der angetriebenen
Welle zu verhindern.

6. Pumpe nach Anspruch 5, dadurch gekennzeich-
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net, dass der Läufer (23) integral mit einem auf der
angetriebenen Welle (2) angebrauchten kreisförmi-
gen Flansch (14; 114) ausgebildet ist.

7. Pumpe nach Anspruch 6, dadurch gekennzeich-
net, dass der kreisförmige Flansch (114) eine ra-
diale Dimension hat, welche im Wesentlichen inner-
halb der radialen Dimension des Lagers (40) einge-
schlossen ist.

8. Pumpe nach Anspruch 6, dadurch gekennzeich-
net, dass der kreisförmige Flansch (14) eine radiale
Dimension, welche sich über das Lager (40) hinaus
erstreckt.

9. Pumpe nach Anspruch 8, dadurch gekennzeich-
net, dass sie mindestens eine Induktionskupplung
(30) umfasst.

10. Pumpe nach Anspruch 9, dadurch gekennzeich-
net, dass die Induktionskupplung (30) konzentrisch
mit der Reibungskupplung (20) ist.

11. Pumpe nach Anspruch 9, dadurch gekennzeich-
net, dass die Induktionskupplung (30) mindestens
einen magnetisierbaren Ring (32), welcher integral
mit dem kreisförmigen Ring (21) ist, und mehrere
Permanentmagneten (31) umfasst, welche integral
mit dem Flansch (14) der Abtriebswelle sind.

12. Pumpe nach Anspruch 10, dadurch gekennzeich-
net, dass der magnetisierbare Ring (32) in einen
leitenden Träger (31) eingesetzt ist, welcher integral
mit dem Rotor der elektromagnetischen Kupplung
(20) ist.

Revendications

1. Pompe permettant de remettre en circulation un flui-
de de refroidissement comprenant un dispositif pour
transmettre le mouvement tournant à partir des
moyens de production de mouvement (3, 21) à une
hélice (1) solidaire d’un arbre conduit (2) de la pom-
pe, lequel est supporté par le corps de la pompe
(11), ledit dispositif comportant au moins un accou-
plement à friction (20 ; 120) du type électromagné-
tique disposé entre lesdits moyens de production de
mouvement (3, 21) et l’arbre conduit (2),

- lesdits moyens de production de mouvement
étant constitués d’une bague circulaire (21) pré-
sentant, formée sur une section axiale du bord
périphérique extérieur, une poulie (21a) appro-
priée pour s’engager avec une courroie corres-
pondante (3) ;
- ladite partie de bague circulaire (21) formée à
la façon d’une poulie (21a) est disposée axiale-

ment entre l’hélice (1) de la pompe et l’élément
de commande fixe (22) de l’accouplement à fric-
tion (20, 120)

caractérisée en ce qu’elle comporte

- un premier palier (40) directement claveté sur
le corps de pompe (11) de l’arbre conduit (2),
sur lequel premier palier ladite bague circulaire
(21) est montée;
- un second palier (13) situé à l’intérieur du corps
de pompe (11) sur la bague intérieure de laquel-
le l’arbre (2) de l’hélice est claveté ;

ledit premier palier présentant des dimensions su-
périeures à celles du second palier et étant monté
indépendamment du second palier.

2. Pompe selon la revendication 1, caractérisée en
ce qu’une bride circulaire (14 ; 114) est montée sur
ledit arbre conduit (2), axialement opposée à la ba-
gue circulaire (21).

3. Pompe selon la revendication 1, caractérisée en
ce que ledit accouplement à friction (20) comporte
un électroaimant fixe (22 ; 122) et une armature (23)
disposée sur les côtés opposés de la bague circu-
laire (21) dans la direction axiale.

4. Pompe selon la revendication 3, caractérisée en
ce que ledit accouplement à friction (20) comporte
un aimant permanent (60) agencé sur le support fixe
de l’électroaimant (22).

5. Pompe selon la revendication 3, caractérisée en
ce que ladite armature (23) est reliée de façon soli-
daire à l’arbre conduit (2) au moyen d’une membrane
élastique (24) capable de permettre des déplace-
ments dans la direction axiale vers, et à distance de,
la bague circulaire (21) et d’empêcher la rotation re-
lative de l’armature par rapport à l’arbre conduit.

6. Pompe selon la revendication 5, caractérisée en
ce que ladite armature (23) est solidaire d’une bride
circulaire (14 ; 114) montée sur l’arbre conduit (2).

7. Dispositif selon la revendication 6, caractérisé en
ce que ladite bride circulaire (114) présente une di-
mension radiale essentiellement contenue à l’inté-
rieur de la dimension radiale du palier (40).

8. Dispositif selon la revendication 6, caractérisé en
ce que ladite bride circulaire (14) présente une di-
mension radiale qui s’étend au-delà du support (40).

9. Dispositif selon la revendication 8, caractérisé en
ce qu’il comprend au moins un accouplement à in-
duction (30).
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10. Pompe selon la revendication 9, caractérisée en
ce que ledit accouplement à induction (30) est con-
centrique avec l’accouplement à friction (20).

11. Dispositif selon la revendication 9, caractérisé en
ce que l’accouplement à induction (30) comprend
au moins un anneau pouvant s’aimanter (32) soli-
daire de l’anneau circulaire (21) et une pluralité
d’aimants permanents (31) solidaires de la bride (14)
de l’arbre conduit.

12. Dispositif selon la revendication 10, caractérisé en
ce que ledit anneau pouvant s’aimanter (32) est in-
séré à l’intérieur d’un support conducteur (31) soli-
daire du rotor du accouplement électromagnétique
(20).
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