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Description

[0001] The present invention refers to a mechanical
switchable coolant pump for an internal combustion en-
gine.
[0002] A mechanical switchable coolant pump is a
coolant pump which is driven by the combustion engine
itself, for example by using a driving belt driving a pulley-
wheel of the coolant pump. The pulley-wheel is driving
the pump wheel shaft or a pump wheel which is rotatably
fixed at the pump wheel shaft. The rotational speed of
such a coolant pump is proportional to the rotational
speed of the engine’s crankshaft so that the coolant pump
is running permanently even if no coolant flow is needed
by the engine. This increases the fuel consumption of
the combustion engine unnecessarily. Therefore switch-
able coolant pumps are used to optimize the energy con-
sumption of the system. Especially, as long as the com-
bustion engine is cold and no substantial coolant flow is
needed, the coolant pumps can be switched-off with the
result that the combustion engine’s warming-up phase
is shortened, the exhaust emission decreases and the
fuel consumption is reduced.
[0003] A mechanical coolant pump of the prior art
which is switchable is known from GB 2 408 775 A and
from FR 2912 474 A. The disclosed coolant pumps pro-
vide a pump wheel shaft and a driven shaft, respectively.
A clutch including a first and a second clutch member is
provided between both shafts. The first clutch member
is axially moveable into and out of engagement to con-
nect and disconnect the pump wheel shaft with the drive
shaft. The mechanical clutch of such a coolant pump is
controlled by a pretensioning element, for example a
spring, and a wax element. The spring biases the first
clutch member into a disengaged position, the wax ele-
ment pushes the first clutch member against the biasing
force into the engaged position if the temperature of the
coolant is above a limiting value. The wax element is
affected by the coolant temperature itself, However, such
a clutch arrangement is not fail-safe, because the clutch
is disengaged if the wax element is broken.
[0004] Therefore, it is an object of the present invention
to provide a mechanical switchable coolant pump which
overcome the disadvantages of the prior art.
[0005] This object is solved with a mechanical switch-
able coolant pump with the features of claim 1.
[0006] The mechanical switchable coolant pump for an
internal combustion engine according to claim 1 compris-
es a stationary pump frame, a rotatable pump wheel shaft
with a pump wheel arranged at a first end of the pump
wheel shaft and a first clutch ring arranged at the second
end of the pump wheel shaft. The pump wheel shaft is
rotatably supported by the pump frame. Preferably, the
pump wheel shaft is rotatably supported by a second
anti-friction bearing. Further, the pump comprises a ro-
tatable pulley wheel arrangement rotatably supported by
the pump frame and rotating independently of the pump
wheel shaft. Preferably, the pulley wheel arrangement is

rotatably supported by a first anti-friction bearing sup-
ported by the pump frame. The pulley wheel arrangement
comprises a pulley wheel and a second clutch ring,
whereby the pulley wheel can be driven by the combus-
tion engine, for example by a driving belt.
[0007] The clutch arrangement comprises the first
clutch ring, the second clutch ring, a pretensioning ele-
ment, a pushing wax element and an electrical heating
element. The pretensioning element is axially preten-
sioning one clutch ring into an engaged position. The
pushing wax element pushes the pretensioned clutch
ring into a disengaged position when the wax element is
in its expanded state. The electrical heating element is
provided for heating the wax element. The clutch is en-
gaged when the electrical heating is not working because
the wax element is in its non-expanded state. The clutch
is disengaged when the electrical heating is working so
that the wax element is in its expanded state. This ar-
rangement makes the pump fail-safe because a leaky
wax element causes the clutch to be engaged. Further-
more, using a wax element for switching a coolant pump
clutch is a very economic solution.
[0008] Preferably, the wax element is part of and ro-
tatably fixed to the rotatable pulley wheel arrangement.
The wax element pushes directly the second clutch ring
axially into the disengaged position if the electrical heat-
ing is working. Such an arrangement minimizes the in-
stallation space of such a pump.
[0009] According to a preferred embodiment, the elec-
trical heating element is fixed at the pump frame. The
heating element is positioned adjacent and face to face
to the rotatable wax element so that the heat generated
by the heating element is efficiently transferred to the
wax element. The wax element and the heating element
are not in direct contact to each other, The distance be-
tween the heating element and the rotating wax element
should be as small as possible to allow a heat transfer
which is almost free of losses.
[0010] Preferably, the pretensioning element is a part
of the pulley wheel arrangement and is preferably an axial
compression spring. The spring biases the second clutch
ring axially into an engaged position, so that the pump is
working even in case of an electrical power loss, so that
the pump is fail-safe.
[0011] Preferably, the pulley wheel arrangement is di-
rectly rotatably supported by the pump frame via a first
anti-friction bearing and the pump wheel shaft is directly
rotatably supported by the pulley wheel arrangement via
a second anti-friction bearing. The first anti-friction bear-
ing is preferably connected in series with the second anti-
friction bearing. The first anti-friction bearing can encircle
the second anti-friction bearing. This allows a compact
arrangement of the pump.
[0012] According to a preferred embodiment, the
switching temperature of the wax element is higher than
120 °C, preferably between 140 and 200 °C, more pref-
erably between 140 and 180 °C, and most preferred be-
tween 140 and 160 °C. The temperature of a coolant in
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a combustion engine is typically not higher than 120 °C.
A wax element with a switching temperature higher than
120 °C avoids an unintentional switching of the wax el-
ement caused by a hot coolant. In addition, a switching
temperature above the maximum coolant temperature
enables a switching of the wax element independent of
the coolant temperature in the engine.
[0013] According to a preferred embodiment, the pump
comprises a pump control unit, whereby the pump control
unit switches the electrical heating element on if the cool-
ant temperature of the engine is below a limiting value
and switches the electrical heating element off if the cool-
ant temperature is above the limiting value, for example
70 to 90 °C.
[0014] One preferred embodiment of the invention is
described with reference to the drawing, wherein

figure 1 shows a perspective partial-sectional view
of a mechanical coolant pump.

[0015] Figure 1 shows a mechanical switchable cool-
ant pump 10 for providing a coolant to an internal com-
bustion engine (not shown). The pump 10 comprises a
stationary pump frame 12, a rotatable pump wheel shaft
14, a pulley wheel arrangement 16 and a clutch arrange-
ment 18.
[0016] The pump wheel shaft 14 is provided with a
pump wheel 20 arranged at a first end of the pump wheel
shaft 14 and a first crutch ring 24 positioned at the second
end of the pump wheel shaft 14 adjacent to a pulley wheel
30. The pump wheel shaft 14 is rotatably supported by
the pump frame 12 via a bearing arrangement.
[0017] The pulley wheel arrangement 16 is rotatably
supported at the pump frame 12 by the bearing arrange-
ment, but rotatably independent of the pump wheel shaft
14. More specifically, the pulley wheel arrangement 16
is directly rotatably supported by the pump frame 12 via
a first ball bearing 26 and the pump wheel shaft 14 is
directly rotatably supported by the pulley wheel arrange-
ment 16 via a second ball bearing 28. Both bearings 26,
28 are arranged in series. The pulley wheel arrangement
16 comprises the pulley wheel 30 and a second clutch
ring 22. The pulley wheel 30 can be driven by the com-
bustion engine, for example by using a driving belt (not
shown).
[0018] The clutch arrangement 18 comprises the first
clutch ring 24, a shifting ring 32, the second dutch ring
22, a compression spring 34, a pushing wax element 36
and an electrical heating element 38.
[0019] The compression spring 34 biases axially the
shifting ring 32 and the second clutch ring 22 into an
engaged position. Both, the shifting ring 32 and the sec-
ond clutch ring 22 are directly connected to each other.
Further, the second clutch ring 22 is provided with a fric-
tion layer (not shown) at the axial distal side of the clutch
ring 22. The pushing wax element 36 pushes the preten-
sioned second clutch ring 22 into a disengaged position
when the wax element 36 is in its expanded state. The

electrical heating element 38 is provided for heating the
wax element 36 and is stationary fixed at the pump frame
12.
[0020] The heating element 38 is positioned adjacent
and face to face to the rotatable wax element 36 so that
the heat generated by the heating element 38 is trans-
ferred efficiently to the wax element 36. The wax element
36 and the heating element 38 are not in direct contact
to each other. The distance between the heating element
38 and the rotating wax element 36 is as small as possible
to allow a heat transfer which is almost free of losses.
The heating element 38 heats the wax element 36 so
that the clutch is disengaged when the electrical heating
is working and is engaged when the electrical heating is
not working. More specifically, the wax element 36 is ex-
panding in a temperature range of approximately of 140
- 200 °C so that the second clutch ring 22 is pushed
against the biasing force of the compression spring 34
into the disengaged position.
[0021] The heating element 38 is controlled by a pump
control unit 40, whereby the pump control unit 40 switch-
es the electrical heating element 38 on if the coolant tem-
perature of the engine is below a limiting value, for ex-
ample 70 - 90 °C, and switches the electrical heating
element 38 off if the coolant temperature is above the
limiting value.

Claims

1. Mechanical switchable coolant pump (10) for an in-
ternal combustion engine, comprising:

a stationary pump frame (12),
a rotatable pump wheel shaft (14) with a pump
wheel (20) and a first clutch ring (24), whereby
the pump wheel shaft (14) is rotatably supported
by the pump frame(12).
a rotatable pulley wheel arrangement (16) rotat-
ably supported by the pump frame (12) inde-
pendent of the pump wheel shaft (14), the pulley
wheel arrangement (16) comprising a pulley
wheel (30) and a second clutch ring (22), where-
by the pulley wheel (30) can be driven by the
combustion engine,
the pump being characterised in that it further
comprises
a clutch arrangement (18) comprising the first
clutch ring (24), the second clutch ring (22), a
pretensioning element (34) axially pretension-
ing one clutch ring (22) into an engaged position,
a pushing wax element (36) pushing the preten-
sioned clutch ring into a disengaged position and
an electrical heating element (38) heating the
wax element (36), whereby the clutch is en-
gaged when the electrical heating is not working
and is disengaged when the electrical heating
is working.
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2. Mechanical switchable coolant pump (10) of claim
1, whereby the wax element (36) is part of and ro-
tatably fixed to the pulley wheel arrangement (16).

3. Mechanical switchable coolant pump (10) of claim 1
or 2, whereby the electrical heating element (38) is
fixed at the pump frame (12).

4. Mechanical switchable coolant pump (10) of one of
the preceding claims, whereby the pretensioning el-
ement (34) is a part of the pulley wheel arrangement
(16).

5. Mechanical switchable coolant pump (10) of one of
the preceding claims, whereby the pulley wheel ar-
rangement (16) is directly rotatably supported by the
pump frame (12) and the pump wheel shaft (14) is
directly rotatably supported by the pulley wheel ar-
rangement (16).

6. Mechanical switchable coolant pump (10) of one of
the preceding claims, whereby the switching tem-
perature of the wax element (36) is higher than
120°C, preferably between 140 and 200 °C.

7. Mechanical switchable coolant pump (10) of claim
4, whereby the pretensioning element (34) is a com-
pression spring.

8. Mechanical switchable coolant pump (10) of one of
claims 1 to 7, comprising:

a pump control unit (40), whereby the pump con-
trol unit (40) switches the electrical heating ele-
ment (38) on if the coolant temperature of the
engine is below a limiting value and switches
the electrical heating element off if the coolant
temperature is above the limiting value.

Patentansprüche

1. Mechanische schaltbare Kühlmittelpumpe (10) für
einen Verbrennungsmotor, mit:

einem stationären Pumpenrahmen (12),
einer drehbaren Pumpenradwelle (14) mit ei-
nem Pumpenrad (20) und einem ersten Kupp-
lungsring (24), wobei die Pumpenradwelle (14)
drehbar durch den Pumpenrahmen (12) ge-
stützt ist,
einer drehbaren Riemenscheibenanordnung
(16), welche von dem Pumpenrahmen (12) un-
abhängig von der Pumpenradwelle (14) drehbar
gestützt ist, wobei die Riemenscheibenanord-
nung (16) eine Riemenscheibe (30) und einen
zweiten Kupplungsring (22) aufweist, wodurch
die Riemenscheibe (30) durch den Verbren-

nungsmotor antreibbar ist,
wobei die Pumpe dadurch gekennzeichnet
ist, dass sie ferner aufweist:

eine Kupplungsanordnung (18), welche
den ersten Kupplungsring (24), den zweiten
Kupplungsring (22), ein Vorspannelement
(34), das einen Kupplungsring (22) axial in
eine Eingriffsposition vorspannt, ein den
vorgespannten Kupplungsring in eine ge-
löste Position drückendes Wachs-Drucke-
lement (36), und ein elektrisches Heizele-
ment (38), welches das Wachselement (36)
erwärmt, wodurch die Kupplung in Eingriff
ist, wenn die elektrische Heizung nicht ar-
beitet, und außer Eingriff ist, wenn die elek-
trische Heizung arbeitet.

2. Mechanische schaltbare Kühlmittelpumpe (10) nach
Anspruch 1, bei welcher das Wachselement (36) Teil
der Riemenscheibenanordnung (16) ist und drehbar
daran befestigt ist.

3. Mechanische schaltbare Kühlmittelpumpe (10) nach
Anspruch 1 oder 2, bei welcher das elektrische Hei-
zelement (38) an dem Pumpenrahmen (12) befestigt
ist.

4. Mechanische schaltbare Kühlmittelpumpe (10) nach
einem der vorhergehenden Ansprüche, bei welcher
das Vorspanelement (34) Teil der Riemenscheiben-
anordnung (16) ist.

5. Mechanische schaltbare Kühlmittelpumpe (10) nach
einem der vorhergehenden Ansprüche, bei welcher
die Riemenscheibenanordnung (16) unmittelbar von
dem Pumpenrahmen (12) drehbar gestützt ist und
die Pumpenradwelle (14) unmittelbar von der Rie-
menscheibenanordnung (16) drehbar gestützt ist,

6. Mechanische schaltbare Kühlmittelpumpe (10) nach
einem der vorhergehenden Ansprüche, bei welcher
die Schalttemperatur des Wachselements (36) hö-
her als 120°C, vorzugsweise zwischen 140 und
200°C ist.

7. Mechanische schaltbare Kühlmittelpumpe (10) nach
Anspruch 4, bei welcher das Vorspannelement (34)
eine Druckfeder ist.

8. Mechanische schaltbare Kühlmittelpumpe (10) nach
einem der Ansprüche 1 bis 7, mit:

einer Pumpensteuereinheit (40), wobei die
Pumpensteuereinheit (40) das elektrische Hei-
zelement (38) einschaltet, wenn die Kühlmittel-
temperatur des Motors unter einem Grenzwert
liegt, und das elektrische Heizelement abschal-
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tet, wenn die Kühlmitteltemperatur über dem
Grenzwert liegt.

Revendications

1. Pompe (10) de liquide de refroidissement mécani-
que commutable pour un moteur à combustion in-
terne, avec:

un corps de pompe (12) stationnaire,
un arbre de roue de pompe (14) rotatif, compre-
nant une roue de pompe (20) et une première
bague d’embrayage (24), par laquelle ledit arbre
de roue de pompe (14) est supporté de manière
rotative par ledit corps de pompe (12),
un ensemble de poulie (16) supporté de manière
rotative par ledit corps de pompe (12), indépen-
damment dudit arbre de roue de pompe (14),
ledit ensemble de poulie (16) comprenant une
poulie (30) et une deuxième bague d’embraya-
ge (22), par laquelle ladite poulie (30) peut être
entraînée par le moteur à combustion interne,
ladite pompe étant caractérisée en ce qu’elle
comporte davantage
un ensemble d’embrayage (18) comportant la-
dite première bague d’embrayage (24), ladite
deuxième bague d’embrayage (22), un élément
de précontrainte (34) précontraignant une ba-
gue d’embrayage (22) dans une position enga-
gée, un élément poussant en cire (36) poussant
la bague d’embrayage précontrainte dans une
position dégagée, et un élément de chauffage
électrique (38) chauffant ledit élément en cire
(36), ledit embrayage étant engagé, si le chauf-
fage électrique est désactivé, et est engagé, si
le chauffage électrique est activé.

2. Pompe (10) de liquide de refroidissement mécani-
que commutable selon la revendication 1, dans la-
quelle ledit élément en cire (36) fait partie dudit en-
semble de poulie (16), sur lequel il est fixé de ma-
nière rotative.

3. Pompe (10) de liquide de refroidissement mécani-
que commutable selon la revendication 1 ou 2, dans
laquelle ledit élément de chauffage électrique (38)
est fixé sur le corps de pompe (12).

4. Pompe (10) de liquide de refroidissement mécani-
que commutable selon l’une quelconque des reven-
dications précédentes, dans laquelle ledit élément
de précontrainte (34) fait partie dudit ensemble de
poulie (16).

5. Pompe (10) de liquide de refroidissement mécani-
que commutable selon l’une quelconque des reven-
dications précédentes, dans laquelle ledit ensemble

de poulie (16) est supporté sur ledit corps de pompe
(12) de manière directe et rotative, et ledit arbre de
roue de pompe (14) est supporté sur laquelle ledit
ensemble de poulie (16) de manière directe et rota-
tive.

6. Pompe (10) de liquide de refroidissement mécani-
que commutable selon l’une quelconque des reven-
dications précédentes, dans laquelle la température
de commutation dudit élément en cire (36) est plus
élevée que 120°C, rangeant de préférence 140 et
200°C.

7. Pompe (10) de liquide de refroidissement mécani-
que commutable selon la revendication 4, dans la-
quelle ledit élément de précontrainte (34) est un res-
sort de compression.

8. Pompe (10) de liquide de refroidissement mécani-
que commutable selon l’une quelconque des reven-
dications 1 à 7, comportant:

une unité de commande de pompe (40), ladite
unité de commande de pompe (40) activant la-
quelle ledit élément de chauffage électrique
(38), si la température de la liquide de refroidis-
sement du moteur est inférieur à un valeur limite,
et désactivant ledit élément de chauffage élec-
trique, si la température de la liquide de refroi-
dissement est au-delà dudit valeur limite.
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