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LUBRICATING METHOD AND DEVICE OF 
INTERNAL COMBUSTION ENGINE 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a lubricating 
method and a lubrication device for an internal combustion 
engine, and in particular, though not limited thereto, to a 
method and a device Suitable for lubricating an engine used 
as a power Source for compact working machines Such as a 
portable trimmer, a lawn mower, a chain Saw or the like. 

DESCRIPTION OF THE PRIOR ART 

0002 A portable type working machine represented by a 
trimmer and a chain Saw is required to allow an operator to 
work without any restriction on his working posture. 
Accordingly, an internal combustion engine mounted on 
Such working machines as a power Source is required to 
constantly provide a stable operation even if the machine is 
used in a working posture of, for example, laterally tilted 
position. 
0003. In order to meet this requirement, a compact air 
cooled type two stroke cycle gasoline engine (hereafter, the 
“two stroke cycle engine') has been conventionally used. 
Such a two stroke cycle engine uses a mixed fuel composed 
of a fuel and a lubricant oil which is mixed in a certain ratio. 
However, the two stroke cycle engine has Some disadvan 
tages in that it is difficult to take an effective purifying 
measure against the exhaust gas or an emission gas. This is 
because the two Stroke cycle engine generates an exhaust 
gas containing a large amount of unburned gas constituent 
due to a gas-flow type Scavenging System employed therein. 
0004 AS for the purifying measures against the emission 
gas, a four stroke cycle internal combustion engine (Otto 
engine, hereinafter, the “four stroke cycle engine') has an 
advantage over the two stroke cycle engine because it 
generates a Small amount of unburned gas. Therefore, the 
four Stroke cycle engine is considered to be employed also 
in the portable working machines in place of the two Stroke 
cycle engine. The four Stroke cycle engine typically has an 
oil reservoir formed by an oil pan disposed in a bottom 
portion of a crank chamber, So that a lubricating oil con 
tained in the oil reservoir is pumped up by a pump and/or is 
Splashed up by a rotary member, typically, an oil dipper. 
0005. A lubricating system using an oil pump, however, 
is not Suitable for portable working machines Since an 
additional mechanism for discharging and recovering the 
lubricating oil has to be employed. Therefore, the System 
tends to be complicated and heavy. In addition, a lubricating 
System using an oil dipper has a shortcoming in that it is 
troublesome to determine a length of the oil dipper in an 
engine design process. That is, if the length of the oil dipper 
is too short, a desired amount of oil lubrication may not be 
Supplied by the oil dipper after a short period of time when 
the oil is consumed. On the contrary, if the length of the oil 
dipper is too long, a large amount of oil may be Splashed up 
by the oil dipper right after the oil has been filled into the oil 
pan and oil mist generated in the crank chambershall be too 
rich, i.e., an excessive amount of oil shall be Supplied. Such 
an event might cause a problem of contamination by a 
blow-by gas. 

SUMMARY OF THE INVENTION 

0006 The present invention is made in the process of a 
technology developing activity for improving the lubricating 
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System by the oil dipper in response to a current environ 
mental and Social request Surrounding the engine for por 
table working machines. 
0007 Accordingly, an object of the present invention is to 
provide an improved lubricating method and device for an 
internal combustion engine which are an improvement from 
those in the prior art. 

0008 Another object of the present invention is to pro 
vide an improved lubricating method and device for an 
internal combustion engine which allow the engine to be 
lubricated by taking advantage of engine vibration without 
using an additional power Source. 

0009. Yet another object of the present invention is to 
provide a lubricating device for an internal combustion 
engine which allows an amount of oil mist to be easily 
controlled. 

0010. The object of the present invention described is 
accomplished by a method for lubricating an internal com 
bustion engine which includes ruffling an engine oil Stored 
in an oil reservoir located adjacent to a crank chamber to 
introduce the engine oil into the crank chamber; and imping 
ing a crankshaft provided in the crank chamber on the engine 
oil to form oil mist. 

0011 Further, the object of the present invention 
described is also accomplished by a lubrication device for an 
internal combustion engine and includes: a crank chamber; 
a crankshaft accommodated within the crank chamber; an oil 
reservoir arranged adjacent to the crank chamber; an engine 
oil accommodated within the oil reservoir; and a Spring 
member arranged within the oil reservoir So as to be oscil 
lated by an engine vibration. 

0012 Further, in an preferred embodiment of the present 
invention, an engine vibration device is employed to oscil 
late a Spring member to agitate the engine oil in the oil 
reservoir to Splash it up and/or to ruffle its oil Surface So as 
to introduce the engine oil into the crank chamber. A rotating 
crank Shaft impinges on the engine oil within the crank 
chamber to be formed into fine oil droplets. 
0013 A coil spring or a leaf spring may be employed as 
the Spring member. This Spring member may be Selected 
based on its natural frequency So as to resonate with, for 
example, an engine vibration during idle running. 

0014. The crank chamber and the oil reservoir may be 
Separated from each other by a partition wall having an 
opening formed therein and equipped with a net member 
covering the opening. The net member may control an 
amount of engine oil to be introduced into the crank chamber 
allowing an appropriate amount of oil mist to be held in the 
crank chamber. 

0015. Other objects and an action and effect of the present 
invention will be made obvious by the description of the 
preferred embodiments of the present invention shown 
below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a longitudinal cross-sectional view taken 
along an axial line of a crankshaft, illustrating an engine in 
accordance with a first embodiment of the present invention; 
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0017 FIG. 2 is another longitudinal cross-sectional view 
taken along a direction crossing the crankshaft at right 
angles, illustrating the same engine shown in FIG. 1; 
0.018 FIG. 3 is an enlarged longitudinal cross-sectional 
view of a lower portion of the engine shown in FIG. 1; 
0.019 FIG. 4 is an enlarged longitudinal cross-sectional 
view of a lower portion of the engine shown in FIG. 2; 
0020 FIG. 5 is a diagram illustrating a test results 
comparing an effect of the present invention having a wire 
net arranged between a crank chamber and the oil reservoir 
with that of a conventional System; 
0021 FIG. 6 is a longitudinal cross-sectional view take 
along a direction crossing a crankshaft at right angles, 
illustrating an engine in accordance with a Second embodi 
ment of the present invention; 
0022 FIG. 7 is another longitudinal cross-sectional view 
taken along the crankshaft, illustrating the engine shown in 
FIG. 6; 
0023 FIG. 8 is a longitudinal cross-sectional view taken 
along an axial line of a crankshaft, illustrating a lower 
portion of an engine in accordance with a third embodiment 
of the present invention; 
0024 FIG. 9 is a longitudinal cross-sectional view taken 
along an axial line of a crankshaft, illustrating a lower 
portion of an engine in accordance with a fourth embodi 
ment of the present invention; 
0025 FIG. 10 is a longitudinal cross-sectional view 
taken along a direction crossing a crankshaft at right angles, 
illustrating a lower portion of an engine in accordance with 
a fifth embodiment of the present invention; 
0.026 FIG. 11 is a longitudinal cross-sectional view 
taken along the crankshaft, illustrating a lower portion of the 
engine in accordance with the fifth embodiment shown in 
FIG. 10; 
0.027 FIG. 12 is a longitudinal cross-sectional view 
taken along a direction crossing a crankshaft at right angles, 
illustrating a lower portion of an engine in accordance with 
a sixth embodiment of the present invention; 
0028 FIG. 13 is a longitudinal cross-sectional view 
taken along the crankshaft, illustrating a lower portion of the 
engine in accordance with the Sixth embodiment shown in 
FIG. 12; 
0029 FIG. 14 is a longitudinal cross-sectional view 
similar to FIG. 12, illustrating a modified embodiment of 
the sixth embodiment of the present invention; 
0030 FIG. 15 is a longitudinal cross-sectional view 
taken along a direction crossing a crankshaft at right angles, 
illustrating a lower portion of an engine in accordance with 
a Seventh embodiment of the present invention; 
0.031 FIG. 16 is a longitudinal cross-sectional view 
taken along the crankshaft, illustrating a lower portion of the 
engine in accordance with the Seventh embodiment shown in 
FIG. 15; 
0.032 FIG. 17 is a longitudinal cross-sectional view 
taken along a direction crossing a crankshaft at right angles, 
illustrating a lower portion of an engine in accordance with 
an eighth embodiment of the present invention; and 
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0033 FIG. 18 is a longitudinal cross-sectional view 
taken along the crankshaft, illustrating a lower portion of the 
engine in accordance with the eighth embodiment shown in 
FIG. 17. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0034 Preferred embodiments of the present invention 
will now be described in detail with reference to the attached 
drawings. 

0035) The engine 100 shown in FIGS. 1 to 4 is of a 
relatively compact type with a displacement of about 20 to 
60 mL, which may be employed, for example, as a power 
Source for a grass trimmer. The engine 100 comprises a 
cylinder block 3 having a cooling fin 2 formed thereon for 
air-cooling. A cylinder head 4 integrally formed on the 
cylinder block 3. A combustion chamber 7 is defined and 
formed by and between the cylinder head 4 and a piston 6 
fittingly inserted into a cylinder bore 5 formed in the 
cylinder block 3 for reciprocating movement in the com 
bustion chamber 7. 

0036) As illustrated in FIGS. 1 and 2 the cylinder head 
4 is equipped with an ignition plug 8 mounted to face the 
combustion chamber 7, and an intake port 9 and an exhaust 
port 10, each of which opens to the combustion chamber 7. 
The intake port 9 is opened and closed by an intake valve 11 
while the exhaust port 10 is opened and closed by an exhaust 
valve 12. 

0037. The engine 100 further includes a valve chamber 
15 for accommodating a valve mechanism, defined by the 
cylinder head 4 and a head cover 4a mounted above the 
cylinder head 4. As shown in FIG. 2, the valve mechanism 
includes, as conventionally well known, a camshaft 17, and 
a rocker arm 18 or the like. As can be seen therefrom, the 
engine 100 is a so-called OHC type engine. 
0038 A crankcase 22 is attached to a lower end of the 
cylinder block 3 to form a crank chamber 20 and an oil 
reservoir 21 for storing an engine oil (OIL), wherein an 
engine power take-off Shaft or a crankshaft 23 arranged in 
the crank chamber 20 is connected with the piston 6 via a 
connecting rod 24. The crank chamber 20 and the oil 
reservoir 21 will be described in detail later. The crankshaft 
23 is operatively connected to the camshaft 17 via a timing 
belt 25 (FIG. 1), so that the intake valve 11 and the exhaust 
Valve 12 are opened and closed in a predetermined timing in 
synchronization with the rotation of the crankshaft 23. 
0039) Reference numeral 27 in FIGS. 1 and 3 designates 
a recoil starter, which is operatively engaged with the 
crankshaft 23. The engine 100 is actuated by manually 
operating the recoil starter 27. Reference numeral 28 (FIG. 
1) is a centrifugal clutch, which outputs a rotary driving 
force of the crankshaft 23 to a cutting blade device (not 
shown). 
0040. As shown in FIG. 2, an intake system component 
31 is connected to the intake port 9 to form an intake channel 
30 communicating therewith. The intake System component 
31 includes an air cleaner 32, and a diaphragm type carbu 
retor 33 which Serves as a fuel Supply device for the engine 
100 and includes a throttle valve (not shown). In addition, 
the engine 100 includes an exhaust system component 34 in 
fluid connection with the exhaust port 10. 
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0041. A fuel tank 36 containing gasoline fuel F is 
arranged below the engine 100 and adjacent to the crankcase 
22. The fuel F contained in the fuel tank 36 is supplied to the 
carburetor 33 through piping 37 to be atomized thereby. The 
fuel F is subsequently sent through the intake channel 30 and 
the intake port 9 to charge the combustion chamber 7. 
0042. The engine 100 further includes a plurality of 
communicating channels 40 for fluidicelly connecting the 
crank chamber 20 to the valve chamber 15. The plurality of 
communicating channels 40 is provided with a plurality of 
through holes arranged to extend through a wall of the 
cylinder block 3 along a vertical direction, and, for example, 
four through holes are arranged in the cylinder block 3 
placing a certain distance therebetween along a circular 
direction. The communicating channel 40 shown in FIGS. 1 
and 3 includes, different from other communicating chan 
nels (not shown), a top end opening to a recess 15a formed 
on a bottom wall of the valve chamber 15 (FIG. 1), and a 
check Valve 41 is arranged in a bottom end of the commu 
nicating channel 40. The check valve 41 is installed to allow 
a fluid flow from the valve chamber 15 to the crank chamber 
20, and to inhibit fluid flow in a reverse direction so that 
circulation of the fluid is properly maintained, and accord 
ingly can be omitted in Some cases. 
0.043 Regarding the crank chamber 20 and the oil reser 
voir 21 mentioned above, a Space in the crankcase 22 is 
separated by a partition wall 45 into the crank chamber 20 
and the oil reservoir 21. The partition wall 45 is formed into 
an arc shape extending about a rotation axis of the crankshaft 
23, and extends along a locus of movement of a balancing 
weight 23a of the crankshaft 23. Thus, the partition wall 45 
forms a U-shaped oil reservoir 21 which surrounds the crank 
chamber 20. The partition wall 45 has an opening 45a at a 
bottom portion thereof, and a net member or a wire net 47 
made of Stainless Steel wire or the like is attached to cover 
the opening 45a. A coil spring 50 is arranged in the oil 
reservoir 21. The coil spring 50 is held at respective ends 
50a, 50b thereof at a right and a left top end portion of the 
crankcase 22 So as to extend throughout the entire region of 
the U-shaped oil reservoir 21. Thus, the coil spring 50 is 
arranged in the oil reservoir 21 to be Suspended in a U-shape. 
0044) The engine 100 constructed as described above is 
operated in the same manner as a conventional four Stroke 
cycle internal combustion engine repeating a Series of 
Strokes including an intake Stroke, a compression Stroke, an 
expansion Stroke and an exhaust Stroke, which makes the 
upward and downward motions of the piston 6 to generate 
a pressure variation in the crank chamber 20, which in turn 
results in fluid circulation between the crank chamber 20 and 
the valve chamber 15 through the communicating channel 
40. 

0.045 An engine vibration caused by the operation of the 
engine 100 induces an oscillation of the coil spring 50 in the 
oil reservoir 21. The oscillating coil spring 50 agitates the 
engine oil (OIL) in the oil reservoir 21 and/or Splashes it up, 
and ruffles an entire oil surface. Since the coil spring 50 is 
arranged throughout the entire region of the U-shaped oil 
reservoir 21 which Surrounds the crank chamber 20, the 
oscillating coil spring 50 agitates the engine oil (OIL) in the 
oil reservoir 21 and/or splash it up, and ruffles the entire oil 
surface even if the engine 100 is operated under, for 
example, a horizontally tilted condition or an upside-down 
condition. 

Feb. 14, 2002 

0046 Fine droplets of the engine oil entering into the 
crank chamber 20 through the opening 45a on the partition 
wall 45 impinge on the rotating crankshaft 23, thereby 
generating finer droplets or oil mist to lubricate the crank 
shaft 23, etc. The oil mist in the crank chamber 20 is 
introduced into the valve chamber 15 by the circulation 
described above to lubricate the valve mechanism therein 
and then is circulated from the valve chamber 15 back to the 
oil reservoir 21 through the crank chamber 20. 
0047. It has been confirmed through experimental testing 
of the prototype model of the engine 100 constructed as 
described above that an excellent lubricating effect is pro 
Vided. Further, another advantage is that Soot contained in an 
exhaust gas is Sufficiently reduced. As a result of compara 
tive analysis between a case where the wire net 47 is 
installed over the opening 45a and another case where the 
wire net 47 is removed therefrom, it is confirmed that the 
former case allows the amount of the oil mist in the crank 
chamber 20 to be kept in an appropriate level. That is, it is 
confirmed that installing means for controlling the amount 
of oil introduced into the crank chamber 20 from the oil 
reservoir 21, or the wire net 47 Suppresses to generate 
excessive oil mist in the crank chamber 20 and keeps it in an 
appropriate level therein. 
0048 For example, a characteristic comparison between 
the lubricating System according to the present invention and 
a conventional System using only an oil dipper is shown in 
FIG. 5. As can be seen from FIG. 5, a change in a oil 
consumption rate over time is extremely Small when the 
wire net 47 is installed. The wire net 47 may also provide an 
equivalent effect when used in combination with the con 
ventional dipper. Accordingly, the effect of the wire net 47 
is not limited to the lubricating System where it is used in 
combination with the coil spring 50. 
0049. A mesh size of the wire net 47 or a size of opening 
on the wire net 47 depends upon the displacement of the 
engine 100, the appropriate Volume of the engine oil, and the 
shape of the oil reservoir 21 or the like. For an engine with 
a displacement of about 20 to 60 mL, the wire net 47 may 
be selected So as to have the proper mesh Size and an 
appropriate area of the opening 45a Such that the amount of 
oil passing therethrough may be controlled to be within the 
range of about 0.5 to 3.0 mL/hr. 
0050. The drawings on and after FIG. 6 show alternative 
embodiments of the present invention, and in the description 
of these embodiments the components equivalent to those of 
the first embodiment described above will be designated by 
the same reference numerals as in the first embodiment and 
the description therefor is omitted. Only the features thereof 
will be described. 

0051 FIGS. 6 and 7 show a second embodiment of the 
present invention, including an engine 200 of a relatively 
compact type with a displacement of about 20 to 60 mL, and 
which may be employed, for example, as a power Source for 
a grass trimmer. The engine 200 is a conventional two Stroke 
cycle internal combustion engine including a cylinder block 
3 having an inlet port 201, an exhaust port 202 and a 
Scavenging port 203 each formed thereon. A crankcase 22 of 
the same type with that of the first embodiment described 
above is attached to a bottom of the cylinder block 3, and a 
crank chamber 20 and a U-shaped oil reservoir 21 arranged 
Surrounding the crank chamber 20 are defined and Separated 
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by a partition wall 45. Further, the partition wall 45 has an 
opening 45a at a bottom thereof, and a wire net 47 described 
above is attached to cover the opening 45a. 
0.052 A coil spring 50 as described above is arranged in 
the oil reservoir 21 and is held at respective ends 50a, 50b 
thereof at respective top end portions of the crankcase 22 So 
as to extend throughout the entire region of the U-shaped oil 
reservoir 21. That is, the coil spring 50 is arranged in the oil 
reservoir 21 to be Suspended into a U-shape as in the first 
embodiment. An intake System component 204 including a 
carburetor and the like is connected to the intake port 201 of 
the two stroke cycle internal combustion engine 200, and 
gasoline is used as a fuel (without lubricating oil) and is 
Supplied from the intake System component 204 to the intake 
port 201. 

0053) The two stroke cycle engine 200 of the second 
embodiment, operates Similarly to the four Stroke cycle 
engine 100 of the first embodiment in that the oscillating coil 
spring 50 vibrated by the engine vibration agitates the 
engine oil (OIL) in the oil reservoir 21 and/or Splashes it up, 
and ruffles the entire oil surface. The rotating crank shaft 23 
impinges on the engine oil entering into the crank chamber 
20 through the wire net 47 and finer droplets or oil mist is 
generated to lubricate the crankshaft 23, etc. 
0054 FIG. 8 shows a third embodiment of the present 
invention, including an engine 300 that is a modification of 
the engine 100 of the first embodiment described above. The 
four stroke cycle internal combustion engine 300 of the third 
embodiment has an oil dipper 301, and is lubricated by the 
use of the oil dipper 301 in combination with the coil spring 
50 described above. Reference numeral 47a shown in FIG. 
8 is an opening formed on the wire net 47. The oil dipper 301 
extends into the oil reservoir 21 through the opening 47a to 
Splash up the engine oil (OIL). The lubrication System 
employing the oil dipper 301 in combination with the coil 
Spring 50 can be applied also to the two stroke cycle engine 
200 of the second embodiment. 

0055 According to the engine 300 of the third embodi 
ment shown in FIG. 8, a desired level of lubrication effect 
can be provided by the coil spring 50 even when the oil 
dipper 301 no longer reaches the engine oil in the oil 
reservoir 21 due to consumption thereof. 
0056 FIG. 9 shows a fourth embodiment of the present 
invention including an engine 400 that is a modification of 
the engine 100 of the first embodiment described above. The 
four stroke cycle internal combustion engine 400 of the 
fourth embodiment has an oil pump 401 incorporated into 
the crankshaft 23, an inlet pipe 402 connected to a Suction 
side of the oil pump 401, and an outlet pipe 403 connected 
to a discharge side of the oil pump 401. The oil pump 401 
pumps the engine oil (OIL) in the oil reservoir 21 via the 
inlet pipe 402 and feeds it by pressure into the valve 
chamber 15 via the outlet pipe 403. That is, according to the 
engine 400 of the fourth embodiment, the valve mechanism 
in the valve chamber 15 is force-lubricated by the oil sent 
from the oil pump 401 by pressure, while the lubrication in 
the crank chamber 20 is conducted by the operation of the 
coil spring 50. 

0057 FIGS. 10 and 11 show an engine 500 of the fifth 
embodiment. Though the engine 500 is a four-stroke cycle 
internal combustion engine similar to the engine 100 of the 
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first embodiment, it can also be a two stroke cycle engine. 
The engine 500 has a leaf spring 501 arranged in the oil 
reservoir 21, wherein the leaf spring 501 is secured at one 
end 501 a thereof to one top end portion of the oil reservoir 
21 as a cantilever and extends under the crankshaft 23 to 
reach to the other side of the oil reservoir21. A free end 501b 
of the leaf spring 501 is immersed in the engine oil (OIL) in 
the oil reservoir 21 when the engine 500 is in its upright 
position as shown in the drawings. Two leaf springs 501 may 
be employed So that the Second one is Secured to the other 
top end portion of the oil reservoir 21. 

0.058. In the engine 500 of the fifth embodiment, the leaf 
spring 501 is vibrated by the engine vibration at the free end 
501b thereof. As in the coil spring 50 of the engine 100 of 
the first embodiment the vibration of the leaf spring 501 
agitates the engine oil (OIL) in the oil reservoir 21 and/or 
Splashes it up, and ruffles the entire oil Surface. The engine 
oil entering into the crank chamber 20 is impinged on the 
rotating crankshaft 23 and finer droplets or oil mist is 
generated to thereby lubricate the crankshaft 23, etc. Further, 
the engine 500 has a contact member 503 radially projecting 
from the connecting rod 24 as the oil dipper So that a tip 
503a of the contact member 503 may come in contact with 
the free end 501b of the leaf spring 501 to vibrate the leaf 
spring 501 by force with sufficient amplitude. 

0059 FIGS. 12 and 13 show an engine 600 of the sixth 
embodiment and FIG. 14 shows a modification thereof. 
Though the engine 600 shown in the drawings is a four 
Stroke cycle internal combustion engine Similar to the engine 
100 of the first embodiment, it can be a two stroke cycle 
engine as well. In the engine 600 shown in FIG. 12, the coil 
spring 50 disposed in the U-shape oil reservoir 21 which is 
Suspended therein is vibrated by the engine vibration to 
agitate the engine oil (OIL) in the oil reservoir 21 and/or to 
Splash it up, and to ruffle the entire oil Surface. The engine 
oil entering into the crank chamber 20 is impinged upon the 
rotating crankshaft 23 and whereby finer droplets or oil mist 
is generated to thereby lubricate the crankshaft 23. The 
engine 600 further has a contact member 601 radially 
projecting from the connecting rod 24 as in the oil dipper. 

0060. The contact member 601 has at a tip thereof an end 
face 602 extending along a longitudinal direction of a coil 
Spring 50 that is formed into an arc shape extending about 
a rotational axis of the crankshaft 23. According to the 
engine 600 of the sixth embodiment, the end face 602 of the 
contact member 601 comes into contact with the coil Spring 
50 to forcibly vibrate the coil spring 50 in a sufficient 
amplitude. Alternatively, the contact member 602 may be 
formed, as shown in FIG. 14, into a tapered shape so that a 
tip 601a of the contact member 601 comes into contact with 
the coil spring 50 to forcibly vibrate it in a sufficient 
amplitude. 

0061 FIG. 14 also shows a modified example of the 
partition wall 45 for separating the crank chamber 20 and the 
oil reservoir 21 from each other. In FIG. 14, the partition 
wall 45 has, in addition to the bottom opening 45a (here 
after, the “first opening”), a pair of Second openings 603 
each being arranged on an upper end portion, that is, on a left 
or a right Side portion adjacent to the cylinder block 3 
respectively, each opening 603 being covered by a Second 
wire net 604 made of the same material as of the wire net 47. 
Even if the engine 600 is tilted or is put into an upside-down 
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position during operation and thereby the engine oil (OIL) in 
the oil reservoir 21 flows into an upper end portion of the oil 
reservoir 21, due to the second wire net 604, the engine oil 
can be prevented from flowing into the crank chamber 20 at 
a stroke through the Second opening 603. 
0062 FIGS. 15 and 16 show a seventh embodiment of 
the present invention, including an engine 700 that can be 
either of the four Stroke cycle internal combustion engine of 
the first embodiment or the two stroke cycle internal com 
bustion engine of the second embodiment. A coil spring 701 
is vibrated by the engine Vibration, and whereby a cap plate 
702 attached to a free end 701b of the coil spring 701 makes 
an upward and downward motions or a Swing motion. The 
motion of the cap plate 702 agitates the engine oil (OIL) in 
the oil reservoir 21 to ruffle an entire oil Surface, and the 
engine oil entering thereby into the crank chamber 20 is 
impinged on the rotating crankshaft 23 to generate the oil 
mist. 

0063. Further, the modified engine 700 of the seventh 
embodiment has a contact member 703 radially projecting 
from the connecting rod 24, so that a tip 703a of the contact 
member 703 may come into contact with the cap plate 702 
to compress or Swing the coil spring 701 by force. As for the 
engine 700 of the seventh embodiment, since the coil spring 
701 is arranged along an axial line of the cylinderbore 5, this 
embodiment is preferably applied to an engine used in an 
upright position shown in the drawings or to a Stationary 
engine installed in this upright position. At that time, though 
the engine 700 shown in FIG. 15 has the U-shaped oil 
reservoir 21 arranged to Surround the crank chamber 20, the 
oil reservoir may be formed by a conventional well-known 
oil pan arranged only in an underneath area of the crank 
chamber 20 when the engine is used in the upright position 
or is a Stationary engine installed in this upright position. 
0064. An engine 800 of the eighth embodiment shown in 
FIGS. 17 and 18 has a rotary member 801 arranged in the 
oil reservoir 21 below the crankshaft 23. The rotary member 
801 is rotatable without restriction about an axis 802 extend 
ing parallel with the axial line of the crankshaft 23. The axis 
802 is arranged on the axis of the cylinder bore 5. The engine 
800 may be either a four stroke cycle internal combustion 
engine as shown in the first embodiment or a two Stroke 
cycle internal combustion engine as shown in the Second 
embodiment. The rotary member 801 is driven to rotate by 
a strike of the balancing weight 23a of the crankshaft 23 
against both outer edge portions 801a and 801b of the rotary 
member 801 to thereby agitate the engine oil (OIL) in the oil 
chamber 21 and to ruffle the oil surface thereof. The engine 
oil which enters into the crank chamber 20 is impinged on 
the rotating crankshaft 23 and the oil mist is generated 
thereby. 
0065 Since the rotary member 801 is arranged along the 
axial line of the cylinder bore 5, this embodiment is pref 
erably applied to an engine used in an upright position or to 
a Stationary engine installed in this upright position. Further, 
though the engine 800 has a U-shaped oil reservoir 21 
arranged to Surround the crank chamber 20, the oil reservoir 
may be formed by a conventional well-known oil pan 
arranged in an underneath area of the crank chamber 20 
when the engine is used in the upright position or is a 
Stationary engine installed in the upright position. 
0.066 Although there have been described various 
embodiments as above, the present invention is not limited 
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thereto but also includes modifications shown below. AS is 
apparent to a person skilled in the art, the present invention 
may be applied to any type of engine So far as it is equipped 
with the oil reservoir, for example, it may be OHV type 
engine. Although the present invention has been described 
based upon the preferred embodiments taking a case of a 
relatively compact engine, it may be applied to an engine for 
automobile lubricated using an oil pump Such that either of 
the U-shaped coil spring 50, the leaf spring 501 or the 
upright coil Spring 701 is arranged in the oil reservoir made 
up of the oil pan to be used as an auxiliary lubrication 
mechanism together with the oil pump. Moreover, the 
U-shaped coil spring 50, the leaf spring 501 or the upright 
coil spring 701 arranged in the oil reservoir 21 may be 
designed Such that the Spring resonates at the desired num 
ber of revolution of the engine to give a high lubricating 
effect. For example, the engine which is employed as a 
power Source for the compact working machines Such as a 
portable grass trimmer, a lawn mower, a chain Saw or the 
like, typically has a relatively high idle Speed, i.e., 2,000 
3,000 rpm, therefore, the U-shaped coil spring 50, the leaf 
spring 501 or the upright coil spring 701 may be designed to 
have a natural frequency to resonate at the idle running. A 
plurality of U-shaped coil spring 50, leaf spring 501 or 
upright coil Spring 701 may be employed So that each Spring 
may have different natural frequency to resonate at different 
engine Speed, respectively. Each of the U-shaped coil Spring 
50, the leaf spring 501 or the upright coil spring 701 may be 
designed to have a plurality of resonance points correspond 
ing to different engine Speeds by a single Spring. For 
example, the U-shaped coil spring 50 may have a diameter 
gradually decreasing along a longitudinal direction thereof 
So that it may have natural frequencies varying along the 
length thereof. An appropriate porous material may be 
employed in place of the wire net 47 So far as it allows the 
air and the liquid to pass therethrough. 
What is claimed is: 

1. A method for lubricating an internal combustion 
engine, Said method comprising the Steps of: 

ruffling an engine oil Stored in an oil reservoir located 
adjacent to a crank chamber to introduce Said engine oil 
into Said crank chamber; and 

impinging Said engine oil on a crankshaft provided in Said 
crank chamber to form an oil mist that thereby lubri 
cates Said internal combustion engine. 

2. The method for lubricating an internal combustion 
engine in accordance with claim 1, wherein the Step of 
ruffling Said engine oil includes vibrating a Spring member 
arranged in Said oil reservoir. 

3. The method for lubricating an internal combustion 
engine in accordance with claim 2, wherein Said Spring 
member has a natural frequency which resonates with an 
engine vibration induced at idle running. 

4. A lubrication device for an internal combustion engine, 
Said lubricating device comprising: 

a crank chamber; 
a crankshaft mounted within Said crank chamber; 
an oil reservoir arranged adjacent to Said crank chamber 

for containing an engine oil; and 
a Spring member mounted within Said oil reservoir So as 

to be oscillated by an engine vibration. 
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5. The lubrication device in accordance with claim 4, 
wherein said oil reservoir is formed as a U-shape which 
extends along a locus of a movement of balancing weights 
of Said crankshaft by a partition wall Surrounding Said crank 
chamber; and 

wherein Said Spring member is arranged So as to extend 
Substantially throughout an entire region of Said 
U-shaped oil reservoir. 

6. The lubrication device in accordance with claim 5, 
wherein Said partition wall has an opening which fluidically 
communicates with Said crank chamber and Said oil reser 
voir, and further comprising a net member for covering Said 
opening. 

7. The lubrication device in accordance with claim 5, 
wherein Said Spring member is a coil spring having ends that 
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are held at respective end portions of Said U-shaped oil 
reservoir So as to be Suspended therefrom in Said U-shaped 
oil reservoir. 

8. The lubrication device in accordance with claim 5, 
wherein Said Spring member is a leaf Spring which is 
Supported as a cantilever. 

9. The lubrication device in accordance with claim 6, 
wherein Said Spring member is a coil spring having ends that 
are held at respective end portions of Said U-shaped oil 
reservoir So as to be Suspended therefrom in Said U-shaped 
oil reservoir. 

10. The lubrication device in accordance with claim 6, 
wherein Said Spring member is a leaf Spring which is 
Supported as a cantilever. 

k k k k k 


