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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a lubrication
apparatus for an engine, and more particularly, to a lu-
brication apparatus adapted to be used in a four-stroke
internal combustion engine, where appropriate lubrica-
tion can be applied to the engine no matter the engine is
situated at any state of declination.

2. Description of Related Art

[0002] A comparison between a four-stroke engine
and a two-stroke engine shows that the former prevails
over the latterin terms of cleaner exhaust and fuel saving.
Under strict environmental regulations, compact-sized
apparatuses for agricultural usage or compact-sized
power devices for leisure usage have been changed into
four-stroke engines, such as mowers, sawing machines,
and so forth. In the above-mentioned applications, since
apparatuses are likely to be operated at any directions,
engines are required to be maneuvered at various angles
of declination. This indicates that engine lubrication sys-
tems have to satisfy such demands that lubrication needs
to accurately apply to engine components when engines
are operated at various angles of declination.

[0003] Currently, hand-held four-stroke engines are,
mostly, lubricated in such a manner that lubricant in an
oil pan is first agitated by rotation of a fork, and then the
lubricant is sucked into a crankcase for lubricating com-
ponents such as a crankshaft, pistons and so forth. Nev-
ertheless, such an agitating-lubricating manner not only
causes power loss and reduces power output of the en-
gine; but also causes lubricant-level changed when en-
gines are declined such that quantity of the lubricant to
be agitated becomes less and less. As a result, lubrica-
tion becomes insufficient and fails to achieve the purpose
of lubrication.

[0004] Taiwan Patent No. 1242622 (Us
2005/0274349) discloses a lubrication apparatus for a
four-stroke engine, comprising a crankshaft chamber in-
dependently formed in a cylinder block of the engine, a
camshaft chamber, and an oil reservoir chamber, incor-
porated additionally with an oil distributing chamber in
communication with the above chambers. The oil reser-
voir chamber stores lubricants, and there is arranged with
an oil-suction piping path, together with a plurality of oil-
suction orifices provided on wall of the oil-suction piping
path, and an air-suction vent is provided at an end of the
piping path. Therefore, upon rising of a piston where a
negative-pressure status is effected in the crankshaft
chamber, communication between the crankshaft cham-
ber and the oil-suction pipe in the oil reservoir chamber
is achieved through the oil distributing chamber, such
that the air being sucked can flow rapidly in the oil-suction
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piping path. As such, a pressure difference so effected
will atomize the lubricant sucked through the oil-suction
orifices, and eventually the lubricant flows into the crank-
shaft chamber. During a descending stroke of the piston,
the oil distributing chamber builds communication be-
tween the crankshaft chamber and the camshaft cham-
ber, so that the atomized lubricant is distributed to the
camshaft chamber for lubricating engine components.
[0005] InEP 0887520 A1, considered to be the closest
prior art, there is disclosed a lubrication apparatus for an
engine which includes an oil suction pipe in communica-
tion with an oil chamber.

[0006] The pipe is elastic, with a weight at its free end
to ensure that the pipe tilts in the oil chamber so it is
always positioned at the low end of the chamber. The
teaching of this document has not been used to set the
pre-characterising portion of claim 1.

[0007] As mentioned above, it is undesirable for the
conventional lubrication apparatus because designin the
oil distributing chamber is complicated. Besides, after re-
view and simulation, the quantity of lubricant supplied by
the negative-pressure effect for lubricating the engine is
found, in the overall circulation cycle, much more than
what is actually required.

SUMMARY OF THE INVENTION

[0008] The object of the present invention is to provide
alubrication apparatus for an engine, comprising a crank-
shaft chamber, a camshaft chamber, and an oil reservoir
chamber. The crankshaft chamber is in communication
with a space underneath a piston, and includes a crank-
shaft chamber inlet and a crankshaft chamber outlet. The
oil reservoir chamber is provided for storing lubricants.
An oil-suction piping path is provided in the oil reservoir
chamber, and is communicated between the crankshaft
chamber inlet and the oil reservoir chamber. A first one-
way valve is arranged between the crankshaft chamber
and the oil reservoir chamber, where a valve inlet and a
valve outlet are communicated, respectively, with the
crankshaft chamber outlet and the oil reservoir chamber.
The oil-suction piping path includes, among others, a ro-
tatable pipe which is pivotally arranged along an axis of
a cylinder block. The rotatable pipe includes a plurality
of oil-suction orifices located at wall of the rotatable pipe
and an air-suction vent at an end of the rotatable pipe.
No matter the engine is situated any state of declination,
the air-suction vent is kept above a surface of the lubri-
cant, and that at least one of the oil-suction orifices is
kept under the surface of the lubricant.

[0009] With the help of the oil-suction piping path and
of the first one-way valve, the lubrication apparatus for
an engine according to the present invention can supply
an appropriate amount of lubricant to corresponding
chambers either at a rising stroke or at a descending
stoke of the piston. Besides, even under various decli-
nation states, a four-stroke engine can be appropriately
lubricated, namely, unlike the conventional fork-supply
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manner which has an un-predetermined quantity of lu-
bricant, or the prior art supply manner which has an over-
supply of lubricant.

[0010] A crankshaft chamber may be defined by an
upper crankcase and a lower crankcase which are an-
chored to each other. The oil-suction piping path may
further include, in sequence, an oil-pan built-in passage,
a connecting pipe, and a lower-crankcase built-in pas-
sage. The oil-pan built-in passage is connected with the
rotatable pipe, and that the lower-crankcase built-in pas-
sage with the crankshaft chamber inlet. The rotatable
pipe may include a C-shaped tube.

[0011] In one embodiment, according to the present
invention, the lubrication apparatus for an engine may
further include a rocker arm chamber which, through a
first communicating passage, is communicated with the
crankshaft chamber. In the first communicating passage
there is provided with a second one-way valve, where an
inlet and an outlet of the second one-way valve are in
communication with the rocker arm chamber and the
camshaft chamber, respectively. The camshaft chamber
can, through a second communicating passage, be com-
municated with the oil reservoir chamber.

[0012] Further, in another embodiment, the camshaft
chamber can, through two communicating passages, be
communicated with the oil reservoir chamber and the
crankshaft chamber, respectively. In one of the two com-
municating passages there is arranged with a one-way
relief valve for pressure release, wherein a valve inlet
and a valve outlet of the one-way relief valve are com-
municated with the oil reservoir chamber and the cam-
shaft chamber, respectively. The two communicating
passages may be two piping paths independent from
each other, or both have a common path section. In this
embodiment, the lubrication apparatus for an engine may
further include a rocker arm chamber. A second one-way
valve is arranged between the rocker arm chamber and
the crankshaft chamber, such that the rocker arm cham-
ber and the crankshaft chamber are in a one-way com-
munication, and that a valve inlet and a valve outlet of
the second one-way valve are communicated with the
rocker arm chamber and the crankshaft chamber, re-
spectively.

[0013] Other objects, advantages, and novel features
of the present invention will become more apparent from
the following detailed description when taken in conjunc-
tion with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG 1 is an exploded view illustrating a lubrication
apparatus for an engine according to a first embod-
iment of the present invention;

FIG. 2 is a cross-sectional view illustrating the lubri-
cation apparatus for an engine according to the first
embodiment of the present invention;
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FIG. 3is across-sectional view illustrating a rotatable
pipe according to the first embodiment of the present
invention;

FIG. 4 is a cross-sectional view illustrating recycle
of lubricant in a rocker ann chamber, as viewed from
one angle, according to the first embodiment of the
present invention;

FIG. 5is a cross-sectional view illustrating a lubricant
applied in the camshaft chamber/rocker arm cham-
ber according to the first embodiment of present in-
vention;

FIG 6 is a cross-sectional view illustrating recycle of
lubricant in the rocker arm chamber, as viewed from
another angle, according to the first embodiment of
the present invention;

FIG 7 is a cross-sectional view illustrating recycle of
lubricant in the camshaft chamber according to the
first embodiment of the present invention;

FIG. 8 is a cross-sectional view illustrating recycle
of lubricant in a rocker arm chamber, as viewed from
one angle, according to a second embodiment of the
present invention;

FIG. 9 is a cross-sectional view illustrating commu-
nication of the oil reservoir chamber and the cam-
shaft chamber according to the second embodiment
of the present invention;

FIG. 10 is a cross-sectional view illustrating recycle
of lubricant in the rocker ann chamber, as viewed
from another angle, according to the second embod-
iment of the present invention;

FIG. 11 is a cross-sectional view illustrating commu-
nication of the camshaft chamber and the crankshaft
chamber according to the second embodiment of the
present invention;

FIG. 12 is a cross-sectional view illustrating layout
of a third communicating passage and a fourth com-
municating passage, independent from each other,
according to the second embodiment of the present
invention;

FIG 13 is a cross-sectional view illustrating the lubri-
cation apparatus for an engine according to a third
embodiment of the present invention;

FIG 14 is a cross-sectional view illustrating the lubri-
cation apparatus for an engine according to a third
embodiment of the presentinvention, as viewed from
a different angle; and

FIG. 15 is a cross-sectional view illustrating a com-
mon path section for a fifth communicating passage
and a sixth communicating passage according to the
third embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] Referringto FIGs. 1to 2, an exploded view and
a cross-sectional view illustrating a lubrication apparatus
for an engine according to the present invention, the lu-
brication apparatus is installed in a four-stroke engine
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including a cylinder block 21, an upper crankcase 22, a
lower crankcase 23, and an oil pan 24. The upper crank-
case 22 and the cylinder block 21 are integrally made in
one piece; or on the other hand, are made separately
from each other. The lower crankcase 23 and the upper
crankcase 22 are configurated correspondingly to each
other, and are anchored to each other by bolts. The upper
crankcase 22 is formed, at underside, with a concave;
and the lower crankcase 23 is formed, both at top and
underside, with a concave, respectively. A crankshaft
chamber 11 is defined, together, by the lower concave
of the upper crankcase 22 and the upper concave of the
lower crankcase 23. An oil reservoir chamber 13 is de-
fined, together, by the lower concave of the lower crank-
case 23 and the oil pan 24.

[0016] According tothe presentinvention, a crankshaft
29 is arranged in the crankshaft chamber 11, such that
when the engine runs, the crankshaft 29 revolves. The
cylinder block 21 is, inside, provided with a piston 25,
and that the crankshaft chamber 11 is communicated
with an internal space of the cylinder block 21, namely
is communicated with a space underneath the piston 25.
Inside the cylinder block 21, there is also provided with
a camshaft chamber 12 accommodated with a cam de-
vice 28, and a rocker arm chamber 26 accommodated
with a rocker arm assembly 27, where the camshaft
chamber 12 and the rocker arm chamber 26 are commu-
nicated with each other directly. The rocker arm assem-
bly 27 is, in a power-connection manner, connected with
the cam device 28, and complies with the piston stroke
for a timing control manner, so that air-fuel mixture and
inlet/exhaust gas can be controlled.

[0017] The lubrication apparatus for an engine, ac-
cording to the embodiment, comprises the crankshaft
chamber 11, the camshaft chamber 12, and the oil res-
ervoir chamber 13. The crankshaft chamber 11 includes
acrankshaftchamberinlet 111 and a crankshaft chamber
outlet 112. The oil reservoir chamber 13 is provided for
storing lubricants, where an oil-suction piping path is pro-
vided in the oil reservoir chamber 13, and the oil reservoir
chamber 13 is communicated with the crankshaft cham-
ber 11 through the oil-suction piping path. Concretely
speaking, the oil-suction piping path includes, in se-
quence, a rotatable pipe 15, an oil-pan built-in passage
16, a connecting pipe 17, and a lower-crankcase built-in
passage 18.

[0018] According to the embodiment, the lower-crank-
case built-in passage 18 is in connection with the crank-
shaft chamber inlet 111, and the rotatable pipe 15 is piv-
otally arranged along an axis X of the cylinder block 21.
The rotatable pipe 15 includes three oil-suction orifices
152 located at wall of the rotatable pipe 15 and an air-
suction vent 151 at an end of the rotatable pipe 15. Ac-
cording to various structures for the oil reservoir chamber
13 and a total amount of lubricant to be filled in the oil
reservoir chamber 13, the rotatable pipe 15 is so de-
signed that no matter the engine is situated at any state
of declination, the air-suction vent 151 is kept above a
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surface of the lubricant and is communicated with the oil
reservoir chamber 13, and that at least one of the three
oil-suction orifices 152 is kept under the surface of the
lubricant. Details of the rotatable pipe 15 will be described
later.

[0019] Further, it should be noted that the oil-suction
orifices 152 can be so arranged that under a planar visual
angle, all the oil-suction orifices 152 are located at a re-
motest edge of the rotatable pipe 15. Preferably, this
plane is constituted by the axis X of the cylinder block 21
and an axis Y of the crankshaft 29. Such a plane happens
to be a plane on which the engine is posed rightly. By
way of such an arrangement for the oil-suction orifices
152, the object of the present invention, i.e. "appropriate
lubrication can be applied to the engine even though the
engine is situated at various angles of declination" can
be achieved easily. FIG. 2 shows clearly a relationship
of the special arrangement of the oil-suction orifices 152.
[0020] A first one-way valve 19 is arranged between
the crankshaft chamber 11 and the oil reservoir chamber
13, where a valve inlet 191 and a valve outlet 192 of the
first one-way valve 19 are communicated, respectively,
with the crankshaft chamber outlet 112 and the oil res-
ervoir chamber 13, such that the lubricant can backflow
from the crankshaft chamber 11, through a specific path,
into the oil reservoir chamber 13.

[0021] Now referring to FIG. 3, a cross-sectional view
illustrating the rotatable pipe according to the first em-
bodiment of the present invention, the rotatable pipe 15
includes a C-shaped tube 15a and a straight tube 15b,
wherein the straight tube 15b is provided with an upper
portion 154 and a lower portion 153 which are opposite
to each other, and independent from each other. The
lower portion 153 is communicated with the C-shaped
tube 15a, whereas the upper portion 154 is provided with
a side opening 155. The rotatable pipe 15 can be pivotal
such that the C-shaped tube 15a pivots about the straight
tube 15b. Preferably, the side opening 155 is located
adjacent to a center of the oil reservoir chamber 13 and
slightly above the surface of the lubricant.

[0022] Now referring to FIGs. 4 and 6, cross-sectional
views illustrating recycle of lubricant in the rocker arm
chamber 26, as viewed from different angles, according
to the present invention, the rocker arm chamber 26 is,
through a first communicating passage 14, communicat-
ed with the crankshaft chamber 11. A second one-way
valve 31 is arranged in the first communicating passage
14, such that the second one-way valve 31 opens toward
the crankshaft chamber 11, namely, a valve inlet 311 is
communicated with the rocker arm chamber 26 and a
valve outlet 312 with the crankshaft chamber 11. As
shown in FIG. 4, position P and position Q (indicates an
outlet of the first communicating passage 14) are inde-
pendent and separated from each other, though actually
both the two positions P,Q are in the first communicating
passage 14. The interrelation between the two positions
P,Q can be clarified if reference is made to FIG 6.
[0023] Further, referring to FIG 7, a cross-sectional
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view illustrating recycle of lubricantin the camshaft cham-
ber according to the first embodiment of the present in-
vention, the camshaft chamber 12 is, through a second
communicating passage 30, communicated with the oil
reservoir chamber 13. To the effect, the upper portion
154 of the rotatable pipe 15 is connected to a passage
inside the lower crankcase 23. Namely, lubrication-recy-
cle paths of the rocker arm chamber 26 and of the cam-
shaft chamber 12 are all constituted by the upper portion
154 of the rotatable pipe 15 together with built-in passag-
esformed inthe lower crankcase 23, the upper crankcase
22, and the cylinder block 21.

[0024] Referringto FIG. 5, a cross-sectional view illus-
trating lubricant applied in the camshaft chamber/rocker
arm chamber according to the first embodiment of the
present invention, a view taken from a view angle differ-
ent from that taken from FIG. 4, it is noted that the path
for flowing the lubricant for lubricating the camshaft
chamber 12 is the same as the path for recycling the
lubricant, and this is achieved by the second communi-
cating passage 30. Because the art of oil passage built
in the crankcase has been well known, no further de-
scription therefor is necessary.

[0025] As shown in FIGs. 2, 4 and 7, during a rising
stroke of the piston 25, a negative-pressure status is pro-
duced in the crankshaft chamber 11. Due to the negative
pressure, air is sucked into the oil-suction piping path
through the air-suction vent 151, a pressure difference
produced by a rapid flow of the air in the narrowed piping
path will atomize the lubricant sucked through the oil-
suction orifices 152. The atomized lubricant in the oil res-
ervoir chamber 13 will, through the oil-suction piping
path, reach to the crankshaft chamber 11, so that com-
ponents inside the engine can be lubricated. FIG 2 shows
that during a rising stroke of the piston 25, the lubricant,
due to the pressure difference, will not flow back into the
oil reservoir chamber 13 from the first one-way valve 19.
[0026] On the other hand, the lubricantin the camshaft
chamber 12 and in the rocker arm chamber 26, due to a
positive pressure difference against the oil reservoir
chamber 13, can flow back into the oil reservoir chamber
13 through the second communication passage 30 and
the side opening 155, relating to a recycle for the lubri-
cant. In FIG. 7, arrows indicate a flowing direction of the
lubricant at this stage.

[0027] It should be noted that at this stage, there still
is a positive pressure difference for the rocker arm cham-
ber 26 against the crankshaft chamber 11, part of the
lubricant in the rocker arm chamber 26 will flow into the
crankshaft chamber 11 through the first communicating
passage 14 and the second one-way valve 31. In other
words, the rocker arm chamber 26 can use the first com-
municating passage 14 as a path for flowing the lubricant
back into the crankshaft chamber 11 for purpose of ap-
propriate oil discharge. Further, when the engine stands
at a normal angle of use, the lubricant in the rocker arm
chamber 26 and the camshaft chamber 12, at this stage,
is still possible to flow back into the oil reservoir chamber
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13, due to gravity, through the second communicating
passage 30.

[0028] Now referring to FIGs. 2 and 5, it should be not-
ed that in spite of the fact that FIG 2 shows schematically
a rising stroke of the piston 25, this figure is only used
for explaining as to how, under the same structure, the
engine is to be lubricated during a descending stroke.
When the piston 25 is under a descending stroke, the
crankshaft chamber 11 produces, through the same
structure as shown in FIG 2, a positive pressure. The
positive pressure is so functioned as to discharge, from
the crankshaft chamber 11, a great amount of the lubri-
cant to the oil reservoir chamber 13 through the first one-
way valve 19.

[0029] On the other hand, the lubricant in the oil res-
ervoir chamber 13, due to a negative pressure difference
for the camshaft chamber 12 and the rocker arm chamber
26 against the oil reservoir chamber 13, can flow to the
camshaft chamber 12 and the rocker arm chamber 26
through the side opening 155, the upper portion 154, and
the second communicating passage 30 so as to lubricate
the cam device 28 and the rocker ann assembly 27. In
the meantime, the second one-way valve 31 in the first
communicating passage 14 will stop the lubricant flowing
from the crankshaft chamber 11 to the rocker ann cham-
ber 26. Arrows in FIG. 5 indicates a flowing direction of
the lubricant at this stage.

[0030] In the present invention, a forced lubrication is
applied. That is to say, the negative-pressure effect is
used to bring the lubricant, during the rising stroke of the
piston 25, to the crankshaft chamber 11 for lubrication;
while during the descending stroke of the piston 25, to
bring the lubricant to the camshaft chamber 12 for lubri-
cation. In the meantime, recycle of the lubricantis carried
out during the two strokes so as to solve, effectively, the
problem of the prior art where quantity of lubricant sup-
plied by the negative-pressure effect for lubricating the
engine is much more than what is actually required.
[0031] Further, referring to FIGs. 8 and 10, cross-sec-
tional views illustrating recycle of lubricant in the rocker
arm chamber, as viewed from different angles, according
to the second embodiment of the present invention, the
second embodiment is substantially similar to the first
embodiment, in terms of structure, except that a one-way
relief valve 32 for pressure release is arranged on a third
communicating passage 30a which acts to communicate
the oil reservoir chamber 13 and the camshaft chamber
12.

[0032] Inthe second embodiment of the presentinven-
tion, as described for the first embodiment, the rocker
ann chamber 26 is, through the first communicating pas-
sage 14, communicated with the crankshaft chamber 11.
The second one-way valve 31 is arranged in the first com-
municating passage 14, such that the second one-way
valve 31 opens toward the crankshaft chamber 11, name-
ly, the valve inlet 311 is communicated with the rocker
arm chamber 26 and the valve outlet 312 with the crank-
shaft chamber 11. For clear understanding purpose, po-
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sition P and position Q shown in FIG. 8 can correspond
to those shown in FIG 10.

[0033] Now referring to FIGs. 2,9, and 11, FIGQis a
cross-sectional view illustrating communication of the oil
reservoir chamber and the camshaft chamber, FIG 11 is
a cross-sectional view illustrating communications be-
tween the camshaft chamber and the crankshaft cham-
ber according to the second embodiment of the present
invention, a fourth communicating passage 113a is in-
terposed between the crankshaft chamber 11 and the
camshaft chamber 12. The third communicating passage
30a is provided between the oil reservoir chamber 13
and the camshaft chamber 12; and that in the third com-
municating passage 30a there is provided with the one-
way relief valve 32, with a valve inlet 321 communicated
with the oil reservoir chamber 13, and with a valve outlet
322 communicated with the camshaft chamber 12.
[0034] When the piston 25 is under a descending
stroke, the crankshaft chamber 11 has a pressure greater
than that of the camshaft 12. After lubricating relevant
components of the crankshaft chamber 11, the lubricant,
onthe one hand, through the first one-way valve 19, flows
back into the oil reservoir chamber 13 in a great amount;
and on the other, a little amount of the lubricant is deliv-
ered, through the fourth communicating passage 113a,
to the camshaft chamber 12 to lubricate relevant com-
ponents.

[0035] In the meantime, the positive pressure of the
crankshaft chamber 11 exerting on the oil reservoir
chamber 13 will force and release the pressure of the oil
reservoir chamber 13 to the camshaft chamber 12
through the upper portion 154 of the rotatable pipe 15,
the one-way relief valve 32, and the third communicating
passage 30a.

[0036] Atthisstage, the second one-way valve 31 (see
FIG 10) of the first communicating passage 14 acts to
retard the lubricant flowing from the crankshaft chamber
11 to the rocker arm chamber 26, so that an inappropriate
and additional amount of the lubricant can be avoided.
[0037] Furtherreferring to FIGs. 2, 8 and 10, when the
piston 25 is at a rising stroke, the crankshaft chamber 11
will be subject to a negative pressure. Under the circum-
stances, the oil-suction piping path will suck in air through
the air-suction vent 151, so that the air flowing rapidly in
the narrower piping path will produce a pressure differ-
ence, making the lubricant entering into the oil-suction
orifices 152 atomized. The atomized lubricant in the olil
reservoir chamber 13 will reach to the crankshaft cham-
ber 11 through the oil-suction piping path, so that com-
ponents inside the engine can be lubricated. The lubri-
cantinside the engine will not flow back to the oil reservoir
chamber 13 through the first one-way valve 19.

[0038] Further, at this moment the camshaft chamber
12 has a pressure greater than that of the crankshaft
chamber 11, and because the lubricant in the camshaft
chamber 12 cannot flow reversely back to the oil reservoir
chamber 13 through the one-way relief valve 32, the lu-
bricant in the camshaft chamber 12, due to a pressure
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difference, is sucked back to the crankshaft chamber 11
through the fourth communicating passage 113a.
[0039] At this stage, the rocker arm chamber 26, rela-
tive tothe crankshaft chamber 11, has a positive pressure
difference. As such, part of the lubricant in the rocker arm
chamber 26 will flow into the crankshaft chamber 11
through the first communicating passage 14 and the sec-
ond one-way valve 31. In other words, the rocker arm
chamber 26 can use the first communicating passage 14
as a path for flowing the lubricant back to the crankshaft
chamber 11 so as to discharge the lubricant effectively
[0040] References may be made to FIGs. 8,9 and 11,
and to 12, a cross-sectional view illustrating layout of the
third communicating passage 30a and the fourth com-
municating passage 113a independent from each other
according to the second embodiment of the present in-
vention. Location marks M1, N1, F, and G are employed
for explanation conveniently.

[0041] Referring to FIG. 13, a cross-sectional view il-
lustrating a lubrication apparatus for an engine according
to a third embodiment of the present invention, to FIG
14, a cross-sectional view illustrating the lubrication ap-
paratus for an engine according to the third embodiment
of the presentinvention, as viewed from a different angle;
and to FIG 15, a cross-sectional view illustrating a com-
mon section for a fifth communicating passage and a
sixth communicating passage according to the third em-
bodiment of the present invention, this embodiment is
similar to the second embodiment, except that the former
adopts a three-way path to communicates the crankshaft
chamber 11, the oil reservoir chamber 13, and the cam-
shaft chamber 12. There are provided with first, second
and third path sections P1, P2, P3 extending from an
intersection O, wherein the first path section P1 is com-
municated with the crankshaft chamber 11, the second
path section P2 with the camshaft chamber 12, and the
third path section P3 with the oil reservoir chamber 13.
[0042] Therefore, the camshaft chamber 12 and the
oil reservoir chamber 13 are communicated with each
other through the second path section P2 and the third
path section P3 which constitute a fifth communicating
passage 30b; whereas the camshaft chamber 12 and the
crankshaft chamber 11 are communicated with each oth-
er through the first path section P1 and the second path
section P2 which constitute a sixth communicating pas-
sage 113b. The third one-way valve 32 of the fifth com-
municating passage 30b is arranged in the third path sec-
tion P3. Both the fifth and the sixth communicating pas-
sages 30b, 113b have a common path section, i.e. the
second path section P2.

[0043] Of course, the path for pressure release can
alternatively be an external piping path, and it is not in-
tended to limit it to the built-in version in the embodiment.
[0044] Although the present invention has been ex-
plained in relation to its preferred embodiments, it is to
be understood that many other possible modifications
and variations can be made without departing from the
scope of the invention as hereinafter claimed.
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Claims

1.

A lubrication apparatus for an engine, comprising:

a crankshaft chamber (11); being in communi-
cation with a space underneath a piston (25);
and including a crankshaft chamber inlet (111)
and a crankshaft chamber outlet (112);
arocker ann chamber (26) which, through a first
communicating passage (14) is communicated
with the crankshaft chamber (11)

a camshaft chamber (12); and

an oil reservoir chamber (13) for storing lubri-
cants;

wherein an oil-suction piping path is provided in
the oil reservoir chamber, and is communicated
between the crankshaft chamberinlet (111) and
the oil reservoir chamber (13), and wherein the
oil-suction piping path includes a rotatable pipe
(15) which is pivotally arranged along an axis of
a cylinder block, and an air-suction vent (15) at
an end of the rotatable pipe (15), and no matter
the engine is situated at any state of declination,
the air-suction vent(151) is keptabove a surface
ofthe lubricant, and at least one of the oil-suction
orifices (152) is kept under the surface of the
lubricant, wherein the rotatable pipe (15) in-
cludes a plurality of oil-suction orifices (152) lo-
cated at wall of the rotatable pipe and charac-
terised in that a first one-way valve (19) is ar-
ranged between the crankshaft chamber (11)
and the oil reservoir chamber (13); where avalve
inlet (191) and a valve outlet (192) are commu-
nicated, respectively, with the crankshaft cham-
ber outlet (112) and the oil reservoir chamber
(13), and that the first communicating passage
(14) there is provided with a second one-way
valve (31), and a valve inlet (311) and a valve
outlet (312) of the second one-way valve (31)
are in communication with the rocker arm cham-
ber (26) and the crankshaft chamber (11); re-
spectively.

The lubrication apparatus for an engine as claimed
in claim 1, wherein the oil-suction piping path further
includes, in sequence, an oil-pan built-in passage, a
connecting pipe, and a lower-cranlccase built-in pas-
sage, and wherein the oil-pan built-in passage is con-
nected with the rotatable pipe, and the lower-craiik-
case built-in passage with the crankshaft chamber
inlet.

The lubrication apparatus for an engine as claimed
in claim 1, wherein the camshaft chamber is, through
a second communicating passage, communicated
with the oil reservoir chamber.

The lubrication apparatus for an engine as claimed
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in claim 1, wherein the camshaft chamber is, through
two communicating passages, communicated with
the oil reservoir chamber and the crankshaft cham-
ber, respectively, and in one of the two communicat-
ing passages there is arranged with a one-way relief
valve for pressure release, and wherein a valve inlet
and a valve outlet of the one-way relief valve are
communicated with the oil reservoir chamber and
the camshaft chamber, respectively.

The lubrication apparatus for an engine as claimed
in claim 4, wherein the two communicating passages
refer to a third communicating passage and a fourth
communicating passage which both are independ-
ent from each other.

The lubrication apparatus for an engine as claimed
in claim 4, wherein the two communicating passages
refer to a fifth communicating passage and a sixth
communicating passage which both have acommon
path section.

The lubrication apparatus for an engine as claimed
in claim 1, wherein the rotatable pipe includes a C-
shaped tube.

The lubrication apparatus for an engine as claimed
in claim 1, wherein the crankshaft chamber is defined
by an upper crankcase and a lower crankcase which
are anchored to each other.

Patentanspriiche

Schmiervorrichtung fir einen Verbrennungsmotor,
aufweisend:

eine Kurbelwellenkammer (11), die mit einem
unter einem Kolben (25) vorhandenen Raum in
Verbindung steht, und die einen Kurbelwellen-
kammer-Einlass (111) und einen Kurbelwellen-
kammer-Auslass (112) aufweist;

eine Kipphebelkammer (26), die Uber eine erste
Verbindungsleitung (14) mit der Kurbelwellen-
kammer (11) in Verbindung steht;

eine Nockenwellenkammer (12) und

eine Olvorratskammer (13) zur Aufnahme von
Schmiermitteln;

wobei in der Olvorratskammer ein Olansauglei-
tungsweg vorgesehen ist, der den Kurbelwel-
lenkammer-Einlass (111) und die Olvorrats-
kammer (13) miteinander verbindet, und wobei
der Olansaugleitungsweg ein drehbares Rohr
(15), das drehbar entlang einer Achse eines Zy-
linderblocks angeordnetist, und eine Luftansau-
g6ffnung (151) an einem Ende des drehbaren
Rohrs (15) aufweist; und wobei unabhéngig von
einem Neigungszustand, den der Verbren-
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nungsmotor annehmen kann, die Luftansaug-
offnung (151) oberhalb einer Schmiermittel-
Oberflache gehalten wird und mindestens eine
Olansaugéffnung (152) unterhalb der Schmier-
mittel-Oberflache gehalten wird, wobei das
drehbare Rohr (15) eine Mehrzahl von Olansau-
goffnungen (152) aufweist, die an einer Wand
des drehbaren Rohrs angeordnet sind, und da-
durch gekennzeichnet, dass ein erstes Ein-
wegventil (19) zwischen der Kurbelwellenkam-
mer (11) und der Olvorratskammer (13) ange-
ordnet ist; wo ein Ventileinlass (191) und ein
Ventilauslass (192) jeweils mit dem Kurbelwel-
lenkammer-Auslass (112) und der Olvorrats-
kammer (13) in Verbindung stehen, und dass
die erste Verbindungsleitung (14) mit einem
zweiten Einwegventil (31) versehen ist, und ein
Ventileinlass (311) und ein Ventilauslass (312)
des zweiten Einwegventils (31) mit der Kipphe-
belkammer (26) bzw. der Kurbelwellenkammer
(11) in Verbindung stehen.

Schmiervorrichtung fir einen Verbrennungsmotor
nach Anspruch 1, wobei der Olansaugleitungsweg
ferner hintereinander eine in die Olwanne integrierte
Leitung, ein Verbindungsrohr und eine in den unte-
ren Teil des Kurbelwellengehauses integrierte Lei-
tung aufweist, und wobei die in die Olwanne inte-
grierte Leitung mit dem drehbaren Rohr verbunden
ist und die in den unteren Teil des Kurbelwellenge-
hauses integrierte Leitung mit dem Kurbelwellen-
kammer-Einlass verbunden ist.

Schmiervorrichtung fir einen Verbrennungsmotor
nach Anspruch 1, wobei die Nockenwellenkammer
liber eine zweite Verbindungsleitung mit der Olvor-
ratskammer verbunden ist.

Schmiervorrichtung fiir einen Verbrennungsmotor
nach Anspruch 1, wobei die Nockenwellenkammer
liber zwei Verbindungsleitungen mit der Olvorrats-
kammer und der Kurbelwellenkammer verbunden ist
und in einer der beiden Verbindungsleitungen ein
Einweg-Entlastungsventil angeordnet ist, um Druck
abzulassen, und wobei ein Ventileinlass und ein
Ventilauslass des Einweg-Entlastungsventils mitder
Olvorratskammer bzw. der Nockenwellenkammer
verbunden sind.

Schmiervorrichtung fiir einen Verbrennungsmotor
nach Anspruch 4, wobei die zwei Verbindungsleitun-
gen auf eine dritte Verbindungsleitung und eine vier-
te Verbindungsleitung bezogen sind, die beide von-
einander unabhangig sind.

Schmiervorrichtung flr einen Verbrennungsmotor
nach Anspruch 4, wobei die zwei Verbindungsleitun-
gen auf eine flnfte Verbindungsleitung und eine

10

sechste Verbindungsleitung bezogen sind, die beide
einen gemeinsamen Wegabschnitt aufweisen.

Schmiervorrichtung fir einen Verbrennungsmotor
nach Anspruch 1, wobei das drehbare Rohr ein C-
férmiges Rohr umfasst.

Schmiervorrichtung fir einen Verbrennungsmotor
nach Anspruch 1, wobei die Kurbelwellenkammer
von einem oberen Kurbelgehause und einem unte-
ren Kurbelgehause definiert wird, die aneinander be-
festigt sind.
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Un appareil de lubrification pour un moteur,
comprenant :

une chambre de vilebrequin (11), en communi-
cation avec un espace sous un piston (25), et
comprenant un orifice d’entrée de chambre de
vilebrequin (111) et un orifice de sortie de cham-
bre de vilebrequin (112),

une chambre de culbuteur (26) qui, par l'inter-
médiaire d’'un premier passage de communica-
tion (14), esten communication avecla chambre
de vilebrequin (11),

une chambre d’arbre a came (12), et

une chambre de réservoir d’huile (13) pour le
stockage de lubrifiants,

ou un trajet de tuyauterie d’aspiration d’huile est
disposé dans la chambre de réservoir d’huile et
est en communication entre I'orifice d’entrée de
la chambre de vilebrequin (111) et la chambre
de réservoir d’huile (13), et ou le trajet de tuyau-
terie d’aspiration d’huile comprend un tuyau ro-
tatif (15) qui est agencé de maniére pivotante le
long d’un axe d’un bloc cylindre, un évent d’as-
piration d’air (151) a une extrémité du tuyau ro-
tatif (15), et quelle que soit la position du moteur
a tout état de déclinaison, I'évent d’aspiration
d’air (151) est maintenu au-dessus d’une surfa-
ce du lubrifiant, et au moins un des orifices d’as-
piration d’huile (152) est maintenu sous la sur-
face du lubrifiant, ou le tuyau rotatif (15) com-
prend une pluralité d’orifices d’aspiration d’huile
(152) situés sur une paroi du tuyau rotatif (15)
et caractérisé en ce qu’un premier clapet de
non-retour (19) est agencé entre la chambre de
vilebrequin (11) etla chambre de réservoir d’hui-
le (13), ou un orifice d’entrée de soupape (191)
et un orifice de sortie de soupape (192) sont en
communication, respectivement, aveclal'orifice
de sortie de la chambre de vilebrequin (112) et
la chambre de réservoir d’huile (13) et en ce
que, dans le premier passage de communica-
tion (14), est disposé un deuxiéme clapet de
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non-retour (31), et un orifice d’entrée de soupa-
pe (311) et un orifice de sortie de soupape (312)
du deuxiéme clapet de non-retour (31) sont en
communication avec la chambre de culbuteur
(26) et la chambre de vilebrequin (11), respec-
tivement.

L’appareil de lubrification pour un moteur selon la
Revendication 1, ou le trajet de tuyauterie d’aspira-
tion d’huile comprend en outre, en séquence, un pas-
sage intégré de carter d’huile, un tuyau de raccor-
dement et un passage intégré de carter inférieur, et
ou le passage intégré de carter d’huile est raccordé
au tuyau rotatif et le passage intégré de carter infé-
rieur al'orifice d’entrée de la chambre de vilebrequin.

L’appareil de lubrification pour un moteur selon la
Revendication 1, ol la chambre d’arbre a came est,
par 'intermédiaire d’'un deuxiéme passage de com-
munication, en communication avec la chambre de
réservoir d’huile.

L’appareil de lubrification pour un moteur selon la
Revendication 1, ou la chambre d’arbre a came est,
par l'intermédiaire de deux passages de communi-
cation, en communication avec la chambre de réser-
voir d’huile et la chambre de vilebrequin, respective-
ment, et dans I'un des deux passages de communi-
cation, est agencé un clapet de décharge de non-
retour pour une libération de pression, et ot un orifice
d’entrée de soupape et un orifice de sortie de sou-
pape du clapet de décharge de non-retour sont en
communication avec la chambre de réservoir d’huile
et la chambre d’arbre a came, respectivement.

L’appareil de lubrification pour un moteur selon la
Revendication 4, ou les deux passages de commu-
nication se référent a un troisieme passage de com-
munication et un quatrieme passage de communi-
cation qui sont tous les deux indépendants I'un de
l'autre.

L’appareil de lubrification pour un moteur selon la
Revendication 4, ou les deux passages de commu-
nication se référent a un cinquiéme passage de com-
munication et un sixieme passage de communica-
tion qui ont tous les deux une partie de trajet en com-
mun.

L’appareil de lubrification pour un moteur selon la
Revendication 1, ou le tuyau rotatif comprend un tu-
be en forme de C.

L’appareil de lubrification pour un moteur selon la
Revendication 1, ou la chambre de vilebrequin est
définie par un carter supérieur et un carter inférieur
qui sont ancrés I'un a l'autre.
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