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(54) Title: ENGINE LUBRICATION ARRANGEMENT

(57) Abstract: This invention relates to an engine lubrication arrangement, and more particularly but not exclusively, to an engine
lubrication arrangement suitable for use in an internal combustion engine. The engine lubrication arrangement includes a crankshatt
having an internal flow passage provided therethrough, and a radially outwardly extending flow passage extending between the in-
ternal flow passage and an outer surface of the crankshaft; and a cylinder for receiving a reciprocating piston, a bore of the cylinder
having a lubricant inlet opening. The engine lubrication arrangement is characterized in that the flow passage extending from the
crankshaft is in flow communication with the lubricant inlet opening of the cylinder.
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ENGINE LUBRICATION ARRANGEMENT

BACKGROUND TO THE INVENTION

THIS invention relates to an engine lubrication arrangement, and more
particularly but not exclusively, to an engine lubrication arrangement

suitable for use in an internal combustion engine.

The lubrication system of an engine is designed to deliver clean oil at the
correct temperature and pressure o every part of the engine, including
reciprocating parts and surfaces exposed thereto. It is therefore a very
important design requirement to ensure the supply of sufficient fiuid
lubricant to the rotating and reciprocating elements of the engine to achieve

maximum efficiency and minimum wear.

In the casé of rotating parts, such as a crankshaft rotating inside a sleeve,
the lubricant is generally supplied by a high pressure pump and fed, via a
gallery in the engine casing, to the rotating parts. The lubricant can be
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introduced on the outside of the sleeve, and is subsequently fed through a
radial aperture in the sleeve into the space between the bearing and the
rotating part in order to lubricate the surfaces where the bearing and
rotating part interface. In some embodiments the lubricant is conveyed
through an internal flow passage provided inside the rotating part, for
example a camshaft, and is then fed through a radially cutwardly extending
aperture from the rotating part towards the interface surface.

Lubricant is also often fed through a gallery in the casing to a spray bar that
is in flow communication with a cylinder of the engine in order to lubricate
reciprocating components. The use of galleries to supply lubrication to
reciprocating and rotating engine components creates complex casing
geometry which in turn results in high pressure drops and correspondingly
high required supply pressures. A high pressure lubrication system causes

a loss of efficiency, and increases the load on seals,

It is accordingly an object of the invention to provide an engine lubrication

arrangement that will, at least partially, alleviate the above shortcoming.

it is also an object of the invention to provide an engine lubrication
arrangement which will be a useful alternative to existing engine

arrangements.

it ts furthermore an object of the invention to provide a simple but effective
engine lubrication arrangement which will reduce the pressure required for
sufficient lubrication, while also simplifying the design of the casing of the

engine.
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SUMMARY OF THE INVENTION

According to the invention there is provided an engine lubrication
arrangement including:
a crankshaft having an internal flow passage provided therethrough,
and a radially outwardly extending flow passage extending between
the internal flow passage and an outer surface of the crankshaft;
and
a cylinder for receiving a reciprocating piston, a bore of the cylinder
having a lubricant inlet opening;
characterized in that the flow passage extending from the
crankshaft is in flow communication with the lubricant inlet opening

of the cylinder.

There is provided for the internal flow passage to extend substantially

longitudinally inside the crankshaft.

There is provided for a cylinder lubrication flow passage to extend through
the casing of the engine, and more particularly for the cylinder lubrication
flow passage to bring the lubricant inlet opening in flow communication with

the radially outwardly extending flow passage of the crankshaft.

A crankshaft bearing may be provided between the casing and the
crankshaft, and a flow passage may be provided through the crankshaft

bearing.

The flow passage provided through the crankshaft bearing may be in the
form of a radially directed aperture extending through the crankshaft

bearing.
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A circumferential groove may be provided in an inner surface of the
crankshaft bearing, with the flow passage provided through the crankshaft

bearing extending radially outwardly from this groove.
The flow passage through the crankshaft bearing may connect the cylinder
tubrication flow passage with the radially outwardly extending flow passage

of the crankshaft.

There is also provided for a lubricant spray bar to be provided in the

fubricant inlet opening.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the invention is described by way of a non-
limiting example, and with reference to the accompanying drawings in

which:

Figure 1 is a schematic cross-sectional end view of part of an engine
incorporating the engine lubrication arrangement in
accordance with the invention; and

Figure 2 is a schematic cross-sectional side view of the part of the

engine of Figure 1.
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DETAILED DESCRIPTION OF INVENTION

Referring to the drawings, in which like numerals indicate like features, a
non-fimiting example of an engine lubrication arrangement in accordance
with the invention is generally indicated by reference numeral 10. The
engine lubrication arrangement 10 comprises a casing 20, a cylinder 30

and a crankshaft 40,

The crankshaft 40 may be of many different configurations, and the detail
design of the crankshaft 40 is not relevant or limiting insofar as this
invention is concerned. The only reguirement is that the crankshaft 40
must have an internal lubrication passage 41 which generally extends
longitudinally along the crankshaft. A radially outwardly directed flow
passage 42 in the form of a cross-drilling links the internal lubrication
passage 41 with the surface of the crankshaft 40, and more particularly with

a journal surface of the crankshaft.

A crankshaft bearing 50 is housed in the casing 20 that surrounds the
crankshaft 40. The bearing comprises a sleeve having an inner surface,
with an inner circumferential groove 51 provided in the inner surface of the
sleeve for the distribution of the lubricant about the bearing, and hence
about the entire periphery of the crankshaft. A further radially outwardly
directed aperture 52 is provided in the bearing, and defines a flow passage
through the bearing. The radially outwardly directed aperture or flow
passage 52 is in flow communication with a conduit 21, in the form of a

cross-drilling, provided in the casing 20.

The conduit 21 in turn defines a cylinder lubrication flow passage, and is in
flow communication with a lubricant opening 31 provided in a lower part of

a cylinder bore 20 of the engine. A spray bar 31, as is known in the art, is
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located in the lubricant inlet opening 21. The spray bar 31 is therefore
effectively in flow communication with the internal lubrication passage 41 of
the crankshaft 40, and the lubrication arrangement 10 therefore lubricates
the reciprocating components using oil emanating from the crankshaft
lubrication passage 41, and not from a gallery (not shown) provided in the

casing 20.

The above configuration reduces the delivery pressure required from the oil
pump, as the lubricant is fed with the assistance of centrifugal force from
the crankshaft to the spray bar. in addition, the inherent lubricant pressure
curve around the crankshaft can also be optimally utilized to ensure that
lubricant is taken from a high pressure zone. The new design furthermore

simplifies the casing geometry.

it will be appreciated that the above is only one embodiment of the
invention and that there may be many variations without departing from the

spirit and/or the scope of the invention.
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CLAIMS:

1. An engine lubrication arrangement including:

a crankshaft having an internal flow passage provided
therethrough, and a radially outwardly extending flow
passage extending between the internal flow passage and
an outer surface of the crankshaft, and

a cylinder for receiving a reciprocating piston, a bore of the
cylinder having a lubricant inlet opening,

characterized in that the flow passage extending from the
crankshaft is in flow communication with the lubricant inlet

opening of the cylinder.

2. The engine lubrication arrangement of claim 1 in which the internal
flow passage extends substantially longitudinally inside the

crankshaft.

3. The engine lubrication arrangement of claim 1 or claim 2 in which a
cylinder lubrication flow passage extends through the casing of the

engine towards the crankshaft.

4. The engine lubrication arrangement of claim 3 in which the cylinder
fubrication flow passage brings the lubricant inlet opening in flow
communication with the radially outwardly extending flow passage
of the crankshaft.

5. The engine lubrication arrangement of any one of the preceding
ctaims in which a crankshaft bearing is housed in the casing for
receiving the crankshaft, and a flow passage is provided through the

crankshaft bearing.
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6. The engine lubrication arrangement of claim 5 in which the flow
passage provided through the crankshaft bearing is in the form of a

radially directed aperture extending through the crankshaft bearing.

7. The engine lubrication arrangement of claim 5 or claim 6 in which a
circumferential groove is provided in an inner surface of the
crankshaft bearing, with the flow passage provided through the

crankshaft bearing extending radially outwardly from such groove.

8. The engine lubrication arrangement of any one of claims 5 to 7 in
which the flow passage through the crankshaft bearing connects the
cylinder lubrication flow passage with the radially outwardly

extending flow passage of the crankshaft,

9. The engine lubrication arrangement of any one of the preceding
claims in which a lubricant spray bar is provided in the ubricant iniet

apening.

10. The engine lubrication arrangement of claim 1 substantially as

herein described with reference to the accompanying figures.

11. An engine including an engine lubrication arrangement of any one

of claims 1 to 10.
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