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Description

[0001] The invention relates to a housing for a
pump, such as a coolant and/or lubricant pump for an
internal combustion engine.

[0002] It is known to provide many different types of
pump housings for coolant pumps and lubricant pumps
and an object of the invention is to provide improve-
ments over the known art. An object of the invention is
to provide a pump housing which is simpler to assemble
and/or attach to an engine block. Another object is to
provide fewer overall components in both a coolant
pump and lubricant pump assembly and provide better
protection against external leakage from the engine
block. A further object of the invention is to facilitate user
engine block design by providing a simple pump hous-
ing. A yet further object of the invention is to reduce
power consumption by a lubricant pump and/or to pro-
vide cooling for the lubricant within a pump housing. A
yet further object of the invention is to provide cooling of
the lubricant using at least part of the coolant flow from
the coolant pump, within a simple coolant pump housing
arrangement.

[0003] Accordingly, a first aspect of the invention
provides a pump housing for mounting on an internal
combustion engine block comprising an integral body
having a recess for a coolant pump and a passageway
for communicating coolant between an inlet to and out-
let from the coolant pump, and a recess for a lubricant
pump and a passageway for communicating lubricant
between an inlet to and outlet from the lubricant pump.
[0004] Preferably the housing further comprises a
heat exchanger for the lubricant. Preferably the heat
exchanger is a cooler such as a fin and plate cooler
which preferably is cooled by coolant pumped by the
coolant pump. Preferably, the passageway for the cool-
ant pump enables flow of coolant over the lubricant heat
exchanger.

[0005] In a preferred form, two or more separate
flow passageways are provided for coolant within the
housing. In one form, two outlets are provided from the
coolant pump enabling pumped coolant to be directed in
two separate directions. Preferably, one of the outlets
enables flow of coolant over the lubricant heat
exchanger.

[0006] Preferably the housing further comprises a
lubricant pressure relief valve and communicating pas-
sageway to enable re-circulation of lubricant from the
relief valve back to the lubricant pump.

[0007] Another aspect of the invention provides a
coolant pump housing having a body which defines a
recess for a coolant pump and further defining two sep-
arate passageways to or from the pump to enable sep-
arate flow of coolant along two different paths within the
housing. Preferably two outlets are provided from the
coolant pump.

[0008] A further aspect of the invention provides a
pump housing comprising any one or more of the fea-
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tures described in the preferred embodiment.

[0009] Another aspect of the invention provides a
pump housing for mounting on an internal combustion
engine block which housing comprises an integral lubri-
cant filtration system. Preferably, the oil filtration system
comprises a filter housing integrally mounted within the
pump housing and operably having suitable inlet and
outlet passageways to direct oil into the filter housing.
Moreover the pump housing can comprise any one or
more of the features described above in relation to the
other inventive aspects of the invention, or as described
below in the preferred embodiments.

[0010] Beneficially the invention provides a concur-
rent component design whereby the integration of com-
ponents in a single housing provides improvements in
efficiency of design for example, especially in meeting
flow requirements for an engine since flow through the
single housing can be more accurately determined. In
particular, parasitic loses caused by intermediary and
auxiliary connections between components are
reduced and a compact design further reduces the
losses in connecting pipework. This also has the advan-
tage of fewer failure modes due to the fewer connec-
tions and interfaces between components. Accordingly,
there is a beneficial reduction in the number of compo-
nents of a housing according to the system compared to
the prior art, which leads to a more simplified assembly
to an engine. Moreover the integrated nature of the
housing provides a single product possibly of increased
size relative to individual known component products,
which allows improved optimisation of stiffness and
reduction of harmonics within the product in use thereby
to minimise resonance of the system and reduced noise
development.

[0011] Accordingly, preferred embodiments of the
invention will now be described, by way of example only,
with reference to the accompanying drawings, in which:

FIGURE 1 is a rear elevation view of a pump hous-
ing according to the invention;

FIGURE 2 is a front elevation view of the housing
shown in Figure 1;

FIGURE 3 is a side elevation from the right of the
housing shown in Figure 1;

FIGURE 4 is an isometric view of the front of the
housing shown in Figures 1, 2 and 3;

FIGURE 5 is an isometric view of an integral body
forming the housing shown in Figure 4;

FIGURE 6 is an exploded isometric view of a further
embodiment of a housing according to the inven-

tion;

FIGURE 7 is a schematic front elevation view of a
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pump housing comprising a lubricant filtration sys-
tem according to the invention;

FIGURE 8 is a schematic sectional side elevation
view of the filter housing shown in Figure 7; and

FIGURE 9 is a schematic side elevation view of the
pump housing shown in Figure 7 comprising the fil-
ter housing shown in Figure 8.

[0012] Referring to the drawings, there is shown a
housing 10 according to the invention comprising an
integral body 11 having an external face 12 and internal
or contact face 14 for mating with or mounting on an
engine block. Housing 10 further comprises a water or
coolant pump 16, a lubricant cooler 18 and a lubricant
or oil pump 20. The housing 10 is adapted for mounting
on to an engine block about a crankshaft and is pro-
vided with an aperture 13 defined by a rim 15 for carry-
ing a crankshaft seal. Housing 10 further comprises a
lower face 17 for abutting an oil sump casing for exam-
ple, and a bolt 19 for attachment of an idler pulley if so
required.

[0013] Referring to Figure 1 in detail, there is shown
a recess 22 forming part of water pump 16. The water
pump 16 is further defined by a central bore 24 for a
drive shaft, preferably having an integral bearing, from a
pulley 25 (see Figures 2 and 4), and a recess 26 for a
pump rotor comprising for example impeller blades (not
shown). An inlet 28 is provided for coolant such as water
into the housing 10, which coolant is communicated to
the pump 16 via an opening 30 proximal recess 26 for
the pump rotor. The pump rotor can comprise radial
impeller blades for example which cause coolant from
opening 30 to be forced outwardly to first and second
radially outer volutes 32 and 34 and then on to first and
second outlets 36 and 38 respectively defined at the
ends of the first and second volutes 32 and 34 respec-
tively.

[0014] Outlet 36 preferably leads directly to an inlet
aperture within the engine block hence enabling circula-
tion of coolant within the engine block.

[0015] However, outlet 38 communicates with a
passageway section or tube 40 forming part of a coolant
flow passageway which tube 40 connects to a shaped
cover plate 42 which is mounted using co-operating
flanges with body 11 of housing 10. Plate 42 directs flow
of coolant along the direction of arrow W towards a fur-
ther section of the coolant flow passageway in the form
of cylindrical section 44 which is adapted to take an oil
cooler as described later. Coolant or water continues to
flow in the direction of arrows W towards a second
shaped cover plate 46 which directs water back into
housing body 11 through a further passageway section
48 comprising a tubular section and bore defined within
body 11 which section 48 leads to an outlet 50. Again,
coolant can communicate with an opening in an engine
block via outlet 50.
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[0016] Accordingly, the double volute is split into
two volutes, 34 and 32, whereby volute 32 diverts flow
into the engine block via outlet 36. Volute 34 delivers
flow through tube 40 and into the cooler bore 44 before
entering the block at outlet 50 and merging with the flow
from orifice 36.

[0017] Preferably, the pressures at outlets 50 and
36 are substantially equal. This is achieved using differ-
ent volute angles and orifice sizes which divert different
volume flow rates and compensate for the pressure
losses experienced by the fluid passing through the dif-
ferent paths.

[0018] Beneficially, outlets 36 and 50 are adjacent
or proximal one another thereby enabling the separate
flow paths to be joined back together in the engine block
for a single flow passageway through the engine block
then on to a radiator and hence back eventually to inlet
28 of housing 10.

[0019] Beneficially, a heat exchanger (not shown)
can be provided for oil within the pump housing 10. In a
preferred form, a fin and plate cooler is provided which
is connected within cylindrical section 44 to an oil inlet
52 and oil outlet 54 thereby enabling cooling of oil pass-
ing through the cooler due to the flow of coolant in the
direction of arrows W through cylindrical section 44, and
hence over the fin and plate cooler. Section 44 can be
defined in part by a wall which when housing 10 is
mounted on the engine block defines a gallery into
which oil is fed from the engine block through an aper-
ture 52 therein. Outlet aperture 54 can be defined in the
wall between section 44 and the gallery. The oil from
outlet 54 can pass back into the engine block. However,
the inlet or outlet could however, feed directly from or to
the oil pump 20.

[0020] Referring now to the oil pump 20 in more
detail, it can be seen in Figure 1 that a recess or cham-
ber 56 is provided for a pump (not shown) such as a
rotor pump driven by a drive shaft (not shown) which
shaft can be located within recess 58. Pump 20 com-
prises an inlet 60 which preferably mates with an outlet
on the engine block to feed oil into pump 20 or an inlet
pipe from a pump on the engine block for example. Oil is
then pumped via an outlet 62 back into the engine block.
A cover plate 68 is used to enclose pump 20 as can be
seen in Figures 2, 4 and 5 for example. Beneficially, a
further inlet 64 can be provided to re-circulate oil from a
pressure relief valve 66. The feed to the relief valve 66
can be direct to an oil passageway section in the engine
block which is in fluid contact with a chamber 65 in the
housing body 11 for example.

[0021] Referring to Figure 6 there is shown a sec-
ond embodiment of a pump housing 110 according to
the invention which is substantially similar to the hous-
ing 10. Accordingly, like components are given the
same two digit reference numbers prefixed with the
number 1. Housing 110 comprises a coolant inlet 128
which feeds to a coolant pump 116 which comprises a
rotor 123 having impeller blades for effecting movement
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of the coolant when rotor 123 is caused to rotate due to
the rotation of pulley 125. A further idler pulley 127 is
provided adjacent pulley 125 (if required) whilst a series
of apertured lugs 119 is provided to facilitate mounting
of housing 110 onto an engine block.

[0022] Referring to Figures 7, 8 and 9, there is
shown a modified pump housing 10 comprising a lubri-
cant filtration system 80 having a filter housing 82 with a
cap 84. The cap 84 can for example be screw mounta-
ble into the top of cylindrical housing 82 thereby to
locate a cylindrical filter cartridge within the filter hous-
ing 82. The filter system 80 comprises an oil inlet aper-
ture 86 abuttable against a feed passageway from the
engine block. Preferably the inlet aperture 86 is sur-
rounded by a seal such as an o-ring seal 88 mounted in
the face of an annular flange surrounding aperture 86.
Internally, the filter housing 82 preferably comprises a
outlet flange which projects upwardly into a cavity for
containing a cartridge filter 94. The upper end of the
annular flange 90 preferably carries a seal 92 to prevent
communication between the incoming unfiltered, and
outgoing filtered lubricant. Accordingly, annulus 90
comprises an outlet aperture and passageway 96 which
preferably leads to a lubricant cooler 98 such as a tubu-
lar cooler or fin and plate cooler as described earlier.
[0023] In an alternative form, the filtration system
80 forms part of the engine casing or block and provides
suitable inlet and outlet apertures for communication
with the pump housing.

Claims

1. A pump housing for mounting on an internal com-
bustion engine block comprising an integral body
having a recess for a coolant pump and a passage-
way for communicating coolant between an inlet to
and outlet from the coolant pump, and a recess for
a lubricant pump and a passageway for communi-
cating lubricant between an inlet to and outlet from
the lubricant pump.

2. A pump housing according to Claim 1 further com-
prising a heat exchanger for lubricant.

3. A pump housing according to Claim 2 wherein the
heat exchanger comprises a cooler such as a fin
and plate cooler.

4. A pump housing according to Claim 3 wherein the
heat exchanger is cooled by coolant pumped by the
coolant pump.

5. A pump housing according to Claim 4 wherein a
passageway for the coolant pump enables flow of
coolant over the lubricant heat exchanger.

6. A pump housing according to any preceding claim
comprising two or more separate flow passage-

10

15

20

25

30

35

40

45

50

55

10.

1.

12,

13.

14,

ways for coolant within the housing.

A pump housing according to Claim 6 comprising
two outlets from the coolant pump enabling
pumped coolant to be directed in two separate
directions.

A pump housing according to Claim 7 and Claim 2
wherein one of the outlets enables flow of coolant
over the lubricant heat exchanger.

A pump housing according to any preceding claim
which further comprises a lubricant pressure relief
valve and communicating passageway to enable
re-circulation of lubricant from the relief valve back
to the lubricant pump.

A coolant pump housing having a body which
defines a recess for a coolant pump and further
defining two separate passageways to or from the
pump to enable separate flow of coolant along two
different paths within the housing.

A coolant pump housing according to Claim 10
comprising two outlets from the coolant pump.

A pump housing according to any preceding claim
comprising an integral lubricant filtration system.

A pump housing for mounting on an internal com-
bustion engine block which housing comprises an
integral lubricant filtration system.

A pump housing according to Claim 12 or 13
wherein the oil filtration system comprises a filter
housing integrally mounted within the pump hous-
ing and operably having suitable inlet and outlet
passageways to direct oil into the filter housing.
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