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(57) Abstract: The invention refers to an adjustable mechanical

10 13 2 coolant pump (10) for an internal combustion engine. The pump (10)
\ Vo og 13 comprises a pump rotor wheel (14) with an axial inlet. The pump ro-
i tor wheel (14) pumps a coolant radially outwardly. The pump com-

prises numerous variable pump stator blades (40) being pivotably ar-
ranged radially outwardly of and concentrically with the pump rotor
wheel (14), A control ring (32) is provided which simultaneously piv-
ots the blades (40) when the control ring (32) is rotated. The control
ring (32) is rotated by an actuator, thereby pivoting the blades (40)
between an open and a closed position. A pump housing body (12)
supports the pump stator blades (40) and the control ring (32). Ac-
cording to the invention, the pump stator blades (40) and the control
ring (32) are captively mounted at a separate static blade holding
frame (18) which is mounted to the pump housing body (12).
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Adjustable mechanical coolant pump

The present invention refers to an adjustable mechanical coolant pump for

an internal combustion engine.

The coolant demand of a combustion engine depends on many factors,
such as engine temperature, environment temperature, effective engine
power etc. A mechanical coolant pump is directly driven by the internal
combustion engine so that the rotational speed of the pump is strictly
proportional to the rotation speed of the combustion engine. As a
consequence, the mechanical coolant pump does not consider the coolant

demand of the combustion engine.

Therefore, more sophisticated mechanical coolant pumps are made
adjustable by different kinds of valve mechanisms. In WO 2007/025375
A2 and adjustable mechanical coolant pump is provided with pivotable
pump stator blades surrounding the pump rotor wheel. The stator blades
form an inlet valve so that the coolant flows through the open inlet valve
before it is pumped by the pump rotor wheel radially inwardly. When the
stator blades are in the closed position and the rotor wheel is rotating with
high speed, cavitation can occur which causes undesirable effects.

The stator blades are pivotably mounted axially between two mounting
rings and are pivoted by a separate control ring surrounding one mounting
ring. During the assembly procedure, the control ring can fall off the
mounting ring as long as the mounting rings and the control ring are not

fixed to the pump housing body. When the control ring falls off, every

SUBSTITUTE SHEET (RULE 26)
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single stator blade has to be re-assembled with the control ring which is a

time consuming procedure,

It is an object of the invention to provide an adjustable mechanical coolant
pump with improved cavitation quality and with an improved assembly

procedure.

This object is, according to the invention, solved with the features of claim

1.

The adjustable mechanical coolant pump is provided with a pump rotor
wheel with an axial inlet and a radial outlet. The rotor wheel pumps the
coolant radially outwardly, i.e. from the center radially to the outside. A
set of variable pump stator blades is arranged at a circle, the circle being
concentrically with and radially outwardly of the pump rotor wheel so that
the pump stator blades form an ring-like outlet valve, not an inlet valve.
This arrangement of the valve formed by the pump stator blades avoids
cavitation when the stator blades are in a closed position thereby

minimizing the coolant flow even at high rotation speeds.

A separate static blade holding frame is provided to which all pump stator
blades as well as the control ring are captively, i.e. unloosably, mounted.
Before the blade holding frame is mounted to the pump housing body, the
pump stator blades as well as the control ring are undetechably pre-
assembled to the blade holding frame. Neither the pump stator blades nor
the control ring can fall off the blade holding frame when the frame is
mounted to the pump housing body. This facilitates the assembling of the
coolant pump and reliably avoids any time-consuming re-assembling of

the control ring and the stator blades,
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According to a preferred embodiment of the invention, the blade holding
frame comprises a first frame ring and a second frame ring. The control
ring is mounted axially between the second frame ring and the blades. The
stator blades and the control ring are sandwiched between the two frame
rings. This constellation ensures that the control ring Is fixed to the blade
holding frame and cannot fall off until the blade holding frame is mounted

to the pump housing body.

Preferably, the second frame ring is provided with axial guiding projections
cooperating with respective guiding openings of the control ring so that a
rotation of the control ring is allowed and the control ring can not move
radially with respect to the second frame ring. It is self-evident that the
guiding openings alternatively can be provided in the second frame ring

and the projections at the control ring.

According to a preferred embodiment of the invention, the two frame rings
are stiffly connected to each other by at least two, preferably by three
axial connection screws. The two frame rings and the connection screws
together form the blade holding frame which is a cradle for the pump

stator blades and the control ring.

Preferably, the control ring is provided with a long hole for every
connection bolt projecting therethrough. The long holes have a circular
coaxial orientation. The control ring is guided by the connection screws so
that the control ring can rotate within a defined rotation angle.

According to a preferred embodiment, the connection spacer sleeves are
provided with an axial bore. The connection screw is projecting through
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the axial bore of the sleeve which defines a constant axial distance of the

two frame rings.

According to a preferred embodiment, the pump stator blades are
provided with an axial pivot pin. The pivot pin is lying in the pivot axis of
the stator blades and is seated in respective pivot bores of the first frame

ring.

Preferably, the pump stator blades are provided with an axial actuation pin
projecting into respective actuation long holes of the control ring. The
orientation of the actuation long holes is not coaxially circular so that a
rotation of the control ring causes a synchronous pivot movement of all
stator blades. By moving the control ring, the stator blades are moved into
a closed or into the open position. In the closed position, the stator blades
overlap each other at their tangential front and back ends to completely

close the radial outlet of the pump rotor wheel.

The following is a detailed description of the invention with reference to

the drawings, wherein:

figure 1 shows a longitudinal cross section of an adjustable mechanical

coolant pump,
figure 2 shows a top view of the opened coolant pump of figure 1,

figure 3 shows a detail of the pump of figure 1 in cross section,

s figure 4 shows perspective view of a blade holding frame of the coolant

pump of figure 1,
figure 5 shows a variable pump stator blade of the coolant pump of
figure 1,

figure 6 shows a first frame ring of the blade holding frame of figure 4,
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figure 7 shows a second frame ring of the blade holding frame of figure
4,

figure 8 shows an axial connection bolt of the blade holding frame of
figure 4, and

figure 9 shows a control ring of the blade holding frame of figure 4.

In figures 1 and 2 an adjustable mechanical coolant pump 10 is shown
which is typically configured to provide coolant for a truck internal

combustion engine.

The coolant pump 10 comprises a housing 11 which is composed of two
metal pump housing bodies 12, 13. Figure 2 shows a top view of the
opened pump housing showing one pump housing body 12 wherein a
separate blade holding frame 18 and a pump rotor wheel 14 are provided.

The pump rotor wheel 14 is provided with an axial inlet opening 20
constituting an axial inlet for the coolant flowing-in axially from an engine
block {(not shown). The pump rotor wheel 14 is connected to and co-
rotating with a driving wheel 16 which is driven by a driving belt 24, The
driving belt 24 is driven by the combustion engine so that the pump rotor
wheel 14 is rotating with a rotational speed which is proportional to the

rotational speed of the combustion engine.

The pump rotor wheel 14 is radially surrounded by the static blade holding
frame 18 which comprises a set of numerous variable pump stator blades
40 being arranged at a coaxial circle and being pivotable around axial
pivot axis, respectively, between an open and a closed posijtion. When the
pump stator blades 40 are in their open position and the pump rotor 14 is
rotating, the coolant is pumped by the pump rotor 14 radially outwardly
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into an outlet volute 22, and from the outlet volute 22 into an outlet
channel 25. When the pump stator blades 40 are in the closed position,
they form a closed ring around the pump wheel 14 so that the coolant can

not leave the rotating pump wheel 14,

The blade holding frame 18 is shown in detail in figure 4. The blade
holding frame 18 comprises a first frame ring 28, a second frame ring 30
being stiffly and unloosably connected in a constant axial distance to the
first frame ring 28 by three axial connection screws 46 and spacer sleeves
34 with an axial screw bore 50. Numerous pump stator blades 40 are
arranged axially adjacent to the first frame ring 28, and a control ring 32
is arranged axially between the pump stator blades 40 and the second

frame ring 30,

Each pump stator blade 40 is provided with an axial pivot pin 42, an axial
guiding pin 44 and an axial actuation pin 43. The pivot pin 42 and the
guiding pin 44 are axially in-line and define the pivot axis of the pump
stator blade 40. The pivot pins 42 of the blades 40 are seated in
respective pivot bores 36 of the first frame ring 28. The axially opposite
guiding pin 44 is seated in respective guiding long holes 62 of the control
ring 32. The guiding long holes 62 and the guiding pins 44 support the
stator blade 40 with respect to a radial forces. The guiding pins 44 can be

seated in respective bores of the second frame ring 30.

Each actuation pin 43 of the stator blades 40 is projecting into and is
guided by respective actuation long holes 64 of the control ring 32. The
orientation of the actuation long holes 64 is not coaxially circular so that
the pump stator blades 40 are pivoted between an open position and a

closed position when the control ring 32 is rotated.
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The control ring 32 is provided with an actuation bore 68 to which an
actuator (not shown) is connected which is, for example, an efectric

actuation motor (not shown).

The second frame ring 30 has the same outer diameter as the first frame
ring 28 but has a smaller inner diameter. The outer ring section of the
second frame ring 30 is provided with three threaded holes 54 into which
the connection screws are screwed. The inner ring section of the second
frame ring 30 which projects to the inside is an assembling ring section
with three assembling bores 56. The second frame ring 30 is provided with
an actuator cut-out 52 in the moving range of the actuation bore 68 of the

control ring 32.

The pump assembling procedure is as follows:

First, the static blade holding frame 18 and all the components which are
to be mounted to the frame 18 are assembled. The pivot pins 42 of the
blades 40 are inserted into the respective pivot bores 36 of the first frame
ring 28. Then the control ring 32 is mounted and the guiding pins 44 and
the actuation pins 43 of the blades 40 are inserted into the respective iong
holes 62, 64. Finally, the second frame ring 30 is attached to the control
ring 32, and the first frame ring 28 and the second frame ring 30 are
stiffly connected by the spacer sleeves 34 and the connection screws 46,
The connection bolts 34 are, for example, connected to the frame rings

28, 30 by screwing.

After the blade holding frame 18 is completely assembled, the blade
holding frame 18 is fixed to the pump housing body 12 by three
assembling screws 70 projecting through the respective assembling bores
56 of the second frame ring 30. Then, the actuation mechanism (not
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shown) including the electric actuation motor is mounted, and the
actuation mechanism is connected with the actuation bore 68 of the

control ring 32.

After that, the pump wheel 14 and the driving wheel 16 are mounted to
the rotor shaft 26. Finally, the other pump housing body 13 is mounted to
the first pump housing body 12 to close the pump housing 11, whereby
the pump wheel 14 is inserted into the circular opening defined by the

blade holding frame 18.
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Claims

Adjustable mechanical coolant pump (10) for an internal combustion
engine, comprising

a pump rotor wheel (14) with an axial inlet, the pump rotor wheel
(14) pumping a coolant radially outwardly,

variable pump stator blades (40) being pivotably arranged radially
outwardly at a circle concentrically with the pump rotor wheef (14),

a control ring (32) simultaneously pivoting the blades (40) when the

control ring (32) is rotated,

an actuator rotating the control ring (32) thereby pivoting the blades

(40) between an open and a closed position, and

a pump housing body (12) supporting the pump stator blades (40)
and the control ring (32),

whereby the pump stator blades (40) and the control ring (32) are
captively mounted at a separate static blade holding frame (18)
which is mounted to the pump housing body (12).

Adjustable mechanical coolant pump (10) of claim 1, whereby the
blade holding frame (18) comprises a first frame ring (28) and a
second frame ring (30), and the control ring (32) is mounted axially
between the second frame ring (30) and the pump stator blades

(40).

Adjustable mechanical coolant pump (10) of claim 2, whereby the
second frame ring (30) is provided with axial guiding projections
(56) cooperating with respective guiding openings of the control ring
(32) to allow a rotation of the control ring (32).
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10
Adjustable mechanical coolant pump (10) of one of the preceding
claims, whereby the two frame rings (28, 30) are stiffly connected to

each other by at least two axial connection screws {46).

Adjustable mechanical coolant pump (10) of claim 4, whereby the
control ring (32) is provided with a fixation long hole (60) for every

connection screw (46) projecting therethrough.

Adjustable mechanical coolant pump (10} of claim 4 or 5, whereby
spacer sleeves (34) are provided with an axial bore (50), and the
connection screws (46) are projecting through the axial bore (50) so
that the two frame rings (28, 30) are kept in a constant and fixed

distance to each other.

Adjustable mechanical coolant pump (10) of one of the preceding
claims, whereby the pump stator blades (40) are provided with an
axial pivot pin (42), respectively, the pivot pin (42) being seated in
respective pivot bores (36) of the first frame ring (28).

Adjustable mechanical coolant pump (10) of one of the preceding
claims, whereby the pump stator blades (40) are provided with an
axial actuation pin (43), respectively, projecting into respective
actuation long holes (64) of the control ring (32), the actuation long

holes orientation being not coaxially circular,
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