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(54) Start up lubrication facilitation device

(57) A lubrication facilitation device is disclosed for
mounting within a splash lubrication space of an engine.
The device may have a rotatable engine part that has an
axis of rotation about which it is configured to be rota-
tionally disposed within a splash lubrication space of an

engine. The rotatable engine part may be provided with
a plurality of oil retention pockets. Each oil retention pock-
et may comprise an enclosure extending from a well por-
tion to an aperture that is spaced radially away therefrom.
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Description

Technical Field

[0001] The present disclosure is directed to a start up
lubrication facilitation device, and more particularly, to a
start up lubrication facilitation device for an internal com-
bustion engine.

Background

[0002] Internal combustion engines may typically in-
clude a pressurized oil feed system to lubricate internal
wear surfaces. A number of these wear surfaces, for ex-
ample crank shaft bearings, are lubricated directly by oil
flowing directly from the feed system. Other wear surfac-
es, for example timing gears, are lubricated indirectly in
a splash lubrication process using oil flowing from the
feed system via other surfaces. For example, the teeth
of the timing gears in the timing gear case may be lubri-
cated by oil fed by the pressurized oil feed system via a
bearing onto the body of one of the timing gears, and that
subsequently splashes from the body of that timing gear
onto the exposed surfaces of the other gears in the timing
gear case.
[0003] Advantageous of splash lubrication is that it is
a reliable and cost effective way of providing lubrication.
In particular, it is relatively easy to lubricate a large group
of wear surfaces simultaneously.
[0004] A disadvantage of splash lubrication is that dur-
ing start up there may not be sufficient oil available to
satisfactorily lubricate the wear surfaces. For example,
during cold start of an engine of the series mentioned
above, most of the oil may have drained off the timing
gears, and it may take several seconds for the oil to be
fed to the timing gear case and to arrive at the teeth of
the timing gears. This may cause undesired wear of these
surfaces.
[0005] The lubrication facilitation device of the present
disclosure aims at improving prior systems.

Summary of the Invention

[0006] One aspect of the present disclosure is directed
to a lubrication facilitation device for mounting within a
splash lubrication space of an engine. The device may
include a rotatable engine part having an axis of rotation
about which it is configured to be rotationally disposed
within a splash lubrication space of an engine. The ro-
tatable engine part may be provided with a plurality of oil
retention pockets. Each oil retention pocket may com-
prise an enclosure extending from a well portion, the well
portion and the aperture being radially interspaced.
[0007] Another aspect of the present disclosure is di-
rected to a method of facilitating start up lubrication of an
engine. The method may include collecting oil in oil re-
tention pockets of a rotatable engine part upon stop of
rotation of the engine part at an engine shut down. The

method may further include splashing oil from the oil re-
tention pockets upon start of rotation of the rotatable en-
gine part at engine start up.

Brief Description of the Drawings

[0008] Fig. 1 is a schematic perspective view of an
exemplary disclosed combustion engine presenting a
cover closing a timing gear casing;
[0009] Fig. 2 is a schematic perspective view of a tim-
ing gear well of the engine of Fig. 1;
[0010] Fig. 3 is a schematic cut away perspective view
of a detail of a timing gear well having a timing gear with
oil retention pockets; and
[0011] Fig. 4 is a schematic perspective view of a tim-
ing gear shown in Fig. 3.

Detailed Description

[0012] Fig. 1 shows an engine 1. The engine 1 may be
any type of engine using a lubrication system. The engine
1 may for example be an internal combustion engine 1,
such as a gasoline or diesel fuel powered engine 1. In
the exemplary disclosed embodiment, the engine may
be a diesel engine.
[0013] The engine 1 may enclose a space 2. This
space 2 may be defined by various parts of the engine
1, for example internal or external walls, partitions or cov-
ers. As may be seen in Fig. 1, Fig. 2 and Fig. 3, in the
exemplary enclosed embodiment, the space 2 may be
defined between the timing gear well 3 and timing gear
cover 4. The timing gear well 3 and the timing gear cover
4 may co-operate to form a timing gear case 5. In the
exemplary disclosed embodiment, the mating surfaces
of the timing gear cover 4 and the timing gear well 3 may
interface via a gasket (not shown), and may be clamped
onto each other using bolts 6. Fig. 2 shows the timing
gear case 5 of the exemplary disclosed embodiment with
the timing gear cover 4 being removed, such that the
gears contained therein are visible. In particular, two tim-
ing gears 13 are shown, of which amongst others, the
meshing gear teeth 30 are to be lubricated.
[0014] The space 2 may be arranged for splash lubri-
cation. The space 2 may therewith be conditioned for an
environment in which lubrication oil may be splashed
around in a gaseous environment at substantially atmos-
pheric pressure to lubricate exposed surfaces within the
space 2 without significant amounts of oil leaking away
from the engine 1.
[0015] The space 2 may include a lubrication oil inlet
through which lubrication oil may enter the space 2. As
shown in Fig. 3, in the exemplary disclosed embodiment,
the lubrication oil inlet may be embodied as a pressurized
oil feed line 7. Such a pressurized oil feed line 7 may for
example extend through internal walls of the block of the
engine 1, and may be provided with oil that is pumped
up from a sump 9 using an oil pump (not shown). As an
alternative or in addition, lubrication oil may enter the
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space 2 from an adjacent space, e.g. an oil reservoir, or
from another device.
[0016] The space 2 may include a lubrication oil outlet,
for example an oil suction line or drain aperture. In the
exemplary disclosed embodiment, a lubrication oil outlet
may be formed by an outlet opening 8 that connects the
space 2 to the sump 9 of the engine 1. In an alternative
embodiment, the space 2 may be constructed without
lubrication oil inlet and outlet. In such an embodiment,
the space 2 may for example include an oil reservoir and
may include internal oil recirculation. The lubrication oil
may be of any type suitable for lubricating an engine, for
example mineral oil, synthetic oil or mixtures thereof of
a grade suitable for engine splash lubrication, for exam-
ple 10W50.
[0017] Referring to Fig. 3 and Fig. 4, the engine 1 may
include a start-up lubrication facilitation device 10. The
start-up lubrication facilitation device 10 may comprise a
rotatable engine part 11. The rotatable engine part 11
may have an axis of rotation 12 about which it may be
rotationally disposed relative to engine 1 within the space
2. The rotatable engine part 11 may be driven to rotate
by other components of the engine 1, for example by the
crankhaft of the engine 1. The rotatable engine part 1
may be arranged to be driven to rotate upon starting of
the engine 1. It may be further configured to also rotate
during normal operation of the engine 1. The rotatable
engine part 11 may be of any shape, and may for example
be rotationally symmetrical about the central axis of ro-
tation 12. The rotatable engine part 11 may be for exam-
ple be disc- or wheel shaped. In one embodiment, the
rotatable engine part 11 may be a gear wheel. In another
embodiment, the rotatable engine part 11 may for exam-
ple be a sprocket. In the exemplary disclosed embodi-
ment, the rotatable engine 11 part may be a timing gear
13 that is indirectly driven by the crankshaft of the engine
1. The timing gear 13 may be bearing mounted on a hor-
izontal stub axle 14 extending from the timing gear well
3 using a bearing 17. The timing gear 13 may be axially
secured onto the stub axle 14 using a mounting plate 15.
The mounting plate 15 may be connected to the stub axle
14 via bolts 16. In the exemplary disclosed embodiment,
lubrication distribution channels may extend from the
pressurized oil feed line 7 via the stub axle 14 to the
bearing 17 (not shown).
[0018] The rotatable engine part 11 may be provided
with a plurality of oil retention pockets 18, the functioning
of which shall be discussed more in detail in the next
section. The oil retention pockets 18 may comprise of an
enclosure 19 extending from a well portion 20 to an ap-
erture 21 that is radially spaced away from the aperture
21. In one embodiment, the aperture 21 may be radially
more outwardly disposed than the well portion 20 relative
to the central axis of rotation 12. In another embodiment,
the well portion 20 may be disposed radially more out-
wardly than the aperture 21 relative to the axis of rotation
12. The aperture 21 may in one embodiment be partially
oriented radially outwardly relative to the central axis of

rotation 12. In yet another embodiment, the aperture 21
may be oriented substantially radially outwardly. The oil
retention pockets 18 may be angularly spaced apart
along the circumference of the rotatable engine part 11.
As shown in the exemplary disclosed embodiment, the
oil retention pockets 18 may also be adjoining each other.
The plurality of oil retention pockets 18 may include more
than two oil retention pockets. In particular, the plurality
of oil retention pockets 18 may for example include at
least five oil retention pockets 18. As shown in the ex-
emplary disclosed embodiment, the oil retention pockets
18 may extend in a generally upright plane.
[0019] The oil retention pockets 18 may be at least
partially formed by one or more components that co-op-
erate with the rotatable engine part 11. For example, the
oil retention pockets 18 may all be formed by a single
part that co-operates with the rotatable engine part 11.
As shown in the exemplary disclosed embodiment, the
body 22 of the timing gear 13 may be provided with ra-
dially extending ribs 23. The oil collection pockets 18 may
be defined between portions of the ribs 23 that are inter-
posed between the surface 28 of the body 22 of the timing
gear 13 and a surface 24 of a washer 25. The washer 25
may for example be made from steel and the surface 24
of the washer 25 may be suitably coated to seal against
the ribs 23.
[0020] In an alternative embodiment, the rotatable en-
gine part 11 with the oil retention pockets 18 may be
formed as a separate structure. Such a structure may
then form the lubrication facilitation device 10 on its own.
Such a separate structure may for example be disposed
on a shaft that is bearing mounted to the engine 1 (not
shown). Such a separate structure may for example be
configured as a wheel with radially outwardly oriented oil
retention pockets 18 that is mounted on the shaft of a
turbo fan near its bearings.
[0021] The apertures 21 of the oil retention pockets 18
may connect to an oil collecting surface 24. In the exem-
plary disclosed embodiment, the oil collecting surface 29
may be formed by a portion of the surface 28 of the body
22 of the timing gear 13 adjacent the aperture 21 of the
oil retention pocket 18. As an alternative or in addition,
the wall surfaces enclosing the space 2 may be provided
with oil guiding structures, such as ridges, ribs, ledges
and niches to guide oil splashed on the wall surface to-
wards the oil retention pockets 18. In the exemplary dis-
closed embodiment, the wall surface 26 may for example
be provided with an oil guiding structure 27.
[0022] The lubrication facilitation device 10 may be
made of any suitable material, for example steel, plastic,
nylon or combinations of those materials. For example
the lubrication facilitation device 10 may be built up from
a metal sprocket wheel of which the body cooperates
with a rubber fan shaped molding to form a plurality of
oil retention pockets 18. In the exemplary disclosed em-
bodiment, the timing gear casing 5 may comprise only
one lubrication facilitation device 10. In other embodi-
ments, however, a plurality of lubrication facilitation de-
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vices may be used within the space 2 arranged for splash
lubrication 2.

Industrial Applicability

[0023] The disclosed lubrication facilitation device 10
may be used in conjunction with any engine 1 having a
space 2 arranged for splash lubrication to facilitate lubri-
cation during start-up of the engine 1. During normal op-
eration of the engine 1, wear surfaces of the engine 1
may be lubricated by lubrication oil that is splashed
around in the space 2 such that a film of oil is deposited
on all exposed surfaces within in the space 2. The splash-
ing of oil may be induced by one or more rotatable engine
parts 10 of which the surfaces cause oil to be splashed
around. The lubrication oil may be present in a reservoir
within the space 2 and/or may be fed to the space 2, for
example via a pressurized oil feed system.
[0024] In the exemplary disclosed embodiment, lubri-
cation oil may be fed via the pressurized oil feed line 7
into the space 2 enclosed by the timing gear casing 5.
The oil may pass via distribution channels (not shown)
to the bearing 17 to lubricate the cooperating wear sur-
faces of the bearing 17 between the stub axle 14 and the
timing gear 13, and may continue by flowing onto the
body 22 of the timing gear 13. The lubrication oil may
subsequently be flowing from the body 22 of the timing
gear 13 so that it is splashed around in the space 2 so
that all internal surfaces that are exposed in the space
2, in particular the wear surfaces such as the meshing
gear teeth 30 of the timing gears 13, may be covered by
a film of oil.
[0025] In accordance with the disclosure, upon stop of
rotation of the rotatable engine part 11 at engine shut-
down, oil draining from the surface of the engine part is
collected in oil retention pockets 18. In the exemplary
disclosed embodiment, the oil film may drip downwardly
from the internal exposed surfaces surrounding the
space 2 via outlet opening 8 into the sump 9 of the engine
1. Some of this oil may be collected in oil retention pockets
18 of the rotatable engine part 11 that forms a lubrication
facilitation device 10. In particular, oil may be collected
in those retention pockets 18 that have a substantially
upright orientation. The oil flowing downward under the
influence of gravity may enter apertures 21 of substan-
tially upward facing oil retention pockets 18 and may flow
downward into the enclosure 19, such that it is collected
at the well portion 20. The aperture 21 may be oriented
radially outward to facilitate collection of oil. By providing
a plurality of oil retention pockets 18, for example at least
5 pockets, it may be achieved that the number of pockets
having a substantially upright orientation may be rela-
tively large at any angular orientation of the lubrication
facilitation device.
[0026] The capacity to collect oil of the oil retention
pockets 18 may be enhanced by providing an oil collect-
ing surface 29 that connects to the aperture 21. In the
exemplary disclosed embodiment, the oil collecting sur-

face 29 may be a part of the surface 28 of the body 22
of the timing gear 13. The capacity to collect oil may be
further enhanced by oil guide structures 27 that guide oil
that travels downward under the influence of gravity
along the surfaces 2 of the space towards the oil retention
pockets 18. In the exemplary disclosed embodiment
shown in Fig. 3, it has been illustrated with arrows how
a film of oil travelling downward along the well surface
26 of the timing gear well 3 may be guided by guide struc-
ture 27 to drip onto the oil collecting surface of the body
22 of the timing gear 13. The oil may subsequently flow
from the body 22 of the timing gear 13 to the upwardly
facing apertures 21 of the oil retention pockets 18. This
way, a volume of oil may be retained within the enclosure
19 of the at least partially upwardly orientated oil retention
pockets 18.
[0027] Upon start of rotation of the rotatable engine
part 11 at engine start-up, oil may be splashed from the
oil retention pockets 18. In particular, the oil may be flung
radially outwards of the enclosure 19 via aperture 21 in
an embodiment in which the well portion 20 is located
radially inward relative to the aperture 21. In an embod-
iment in which the well portion is located radially outward
relative to the aperture, the oil retained in the oil retention
pockets may flow radially inwards when the oil retention
pocket 18 rotates from an upright orientation towards an
inverted orientation. The oil flowing from the oil retention
pockets 18 may allow for an initial lubrication of the in-
ternal exposed surfaces in the space 2. In the exemplary
disclosed embodiment, when the engine 1 is cranked at
start-up, even before firing of the engine 1, the oil retained
in the oil retention pockets 18 may be released due to
the rotation of the timing gears 13, and may be distributed
within the timing gear casing 5.
[0028] The provision of the lubrication facilitation de-
vice 10 may facilitate lubrication 2 of internal surfaces
arranged within the space 2 arranged for splash lubrica-
tion at engine start-up. In particular when the engine is
cold started, the oil has been drained off the internal sur-
faces within the space 2, and may now be readily re-
placed with oil from the retention pockets. In the exem-
plary disclosed embodiment, at engine start up it may
otherwise have taken several seconds for the oil to have
arrived via the pressurized feed line 7, and the wear sur-
faces therefore may have otherwise have had an unsat-
isfactory amount of lubrication until oil has arrived from
the pressure feed line 7. This earlier availability of even
small quantities of oil may thus significantly reduce wear
of for example gear teeth and bearings at start-up.
[0029] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
lubrication facilitation device of the present disclosure
without departing from the scope of the disclosure. Other
embodiments will be apparent to those skilled in the art
from consideration of the specification and practice of
the lubrication facilitation device disclosed herein. It is
intended that the specification and examples be consid-
ered as exemplary only, with a true scope of the invention
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being indicated by the following claims and their equiv-
alents.

Claims

1. A lubrication facilitation device for mounting within a
splash lubrication space of an engine, the device
comprising a rotatable engine part having an axis of
rotation about which it is configured to be rotationally
disposed within a splash lubrication space of an en-
gine, the rotatable engine part being provided with
a plurality of oil retention pockets, each oil retention
pocket comprising an enclosure extending from a
well portion to an aperture that is radially spaced
away therefrom.

2. The device according to claim 1, in which the oil re-
tention pockets are angularly spaced apart along the
circumference of the rotatable engine part.

3. The device according to claim 1 or 2, in which the
aperture connects to an oil collecting surface of the
rotatable engine part.

4. The device according to any of the preceding claims,
in which the rotatable engine part is a gear wheel.

5. The device according to claim 4, in which the gear
wheel is a timing gear wheel.

6. The device according to any of claims 1-3, in which
the rotatable engine part is a sprocket wheel.

7. An engine having a space arranged for splash lubri-
cation, which space encloses a lubrication device
according to any of the preceding claims that is ro-
tatably disposed about its central axis relative to the
engine.

8. The engine according to claim 7, in which the central
axis of rotation is horizontally disposed.

9. The engine according to claims 7 or 8, in which the
lubrication pockets extend in a generally upright
plane.

10. The engine according to any of claims 7-9, in which
the space that is arranged for splash lubrication is a
timing gear case.

11. The engine according to claim 10, in which the rota-
tionally disposed engine part includes a timing gear.

12. The engine according to any of claims 7-11, in which
the rotatable engine part is bearing mounted on a
stub axle of the engine.

13. The engine according to any of claims 7-11, in which
the rotatable engine part is disposed on a shaft that
is bearing mounted to the engine.

14. The engine according to any of claims 7-13, further
including a pressurized oil feed system.

15. A method of facilitating start up lubrication of an en-
gine, comprising:

- collecting oil in oil retention pockets of a rotat-
able engine part upon stop of rotation of the en-
gine part at engine shut down;
- splashing oil from said oil retention pockets up-
on start of rotation of the rotatable engine part
at engine start up.

16. The method according to claim 15, further compris-
ing subsequently enhancing lubrication by pressure
feeding oil.
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