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(54) Lubrication device of four-stroke engines

(57) A lubricant device of four-stroke engine is pro-
vided according to the present invention. The lubricant
device is applicable to a four-stroke engine having a cyl-
inder, a crank case, a rocker arm room and a cam room
connected to the rocker arm room. The lubricant device
mainly has the rocker arm room and the crank case be

connected to each other, and the design of alternating
oil supply and oil recycling channels enables lubricant
mists to cycle from the crank case through the rocker
arm room to the cam room and then be re-absorbed into
the crank case, thereby allowing engines to be manipu-
lated at various angles.



EP 2 045 449 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This invention generally relates to four-stroke
engine, and more specifically, to a lubrication device that
is applicable to four-stroke engines.

2. Description of Related Art

[0002] In order to provide common portable work ma-
chines, such as lawn mowers, chain saws, and other trim-
mers with sufficient torque and long-term power, modern
industry adopts designs that employ engines of internal
combustion as power source. However, the foresaid port-
able work machines are commonly manipulated at vari-
ous angles, for instance, a chain saw must be manipu-
lated at various angles in accordance with a specific prac-
tical object to be cut, but not maintaining at a same angle;
beside, to answer the manual manipulation demands of
light weight and high rotation speed, two-stroke engines
are preferable selections of internal combustion engine
to four-stroke engines theoretically.
[0003] When a foresaid two-stroke engine is operating,
it emits exhaust fume and takes in air at the same time;
in this situation, the emitted exhaust fume contains some
fuel unburned or incompletely burned, and it means that
using the two-stroke engine will cause exhaust fume pol-
lution; therefore, it cannot pass some of the standards
and regulations of pollution emissions recently issued.
On the contrary, four-stroke engines have fuel burned
more completely and conform to the emission standards
thus; in addition, four-stroke engines have less noise than
the two-stroke engines while operating, and consequent-
ly, it is an inevitable trend of adopting four-stroke engines
in the designs of power work machines.
[0004] Although four-stroke engines have advantages
of less noise and lower emission pollution, they have dis-
advantage as well; cams and valves of the four-stroke
engines require proper lubrication; therefore, a four-
stroke engine must be integrated with a lubrication de-
vice; however, when a four-stroke engine integrated with
a lubrication device and is applied to a work machine,
such as a chain saw or others, due to the practical ap-
plication environment, user is likely to manipulate the
four-stroke engine at an extremely slanting or even up-
side down angle, and at this moment, lubricant stored
inside crank case of the lubrication device is likely to flow
into exhaust valves as well as flow path of air mixture in
the combustion air, thereby further interfering with effec-
tive air combustion and causing engine oil leakage.
[0005] In order to overcome the existing drawbacks of
four-stroke engines applied to portable work machines,
some improved designs of lubrication device of four-
stroke engines are provided according to claims of U.S.
Patents, for instance, US 6,213,078, and US 6,170,456,

and others.
[0006] As shown in FIGS. 1A and 1B, which are dia-
grams of a lubrication device of four-stroke engines ac-
cording to claims of US 6,213,078; wherein, an oil hole
11 in communication with lubricant tank 12 is allocated
underneath a cam room 10, and the lubricant recycles
back to the lubricant tank 12 via the oil hole 11; manip-
ulations of this kind of design at some sloping angles are
likely to cause the lubricant to directly reflow to valve via
the cam room 10, and then flow out of the engine via a
breathing pipe between valve chamber and air filter.
[0007] As shown in FIG. 2, a lubrication device of four-
stroke engines is disclosed according to U.S. Patent No.
6,170,456, which mainly allocates a stirring chamber 14
on a long and narrow concave underneath the crank case
13, and also forms an oil hole 15 at a bottom of the stirring
chamber 14 in communication with an engine oil tank;
although this kind of design is capable of preventing mas-
sive lubricant from flowing into the crank case when the
engine is at a slanting angle, it is not capable of providing
other mechanical parts of machine, such as cam and gas
valves and others, with effective lubrication when the en-
gine is operationally turning over for a long time period;
in addition, the traditional breathing pipe that is externally
connecting to air filter generally is not commonly allocat-
ed with filter therein, therefore, when the engine is oper-
ating at a slanting angle, lubricant is likely to flow out via
the breathing pipe, thereby causing problems of unnec-
essary lubricant consumption and air filter contamination.
[0008] Hence, it is a highly urgent issue in the industry
for how to provide a lubrication device of four-stroke en-
gines, which is capable of enabling lubricant to flow into
valve chamber and cam room to provide effective lubri-
cation, and meanwhile preventing massive lubricant from
flowing into air-intake system and thus the cylinder, con-
sequently causing engine extinguished, thereby allowing
users to manipulate engine at various angles.

SUMMARY OF THE INVENTION

[0009] In view of the disadvantages of the prior art
mentioned above, it is a primary objective of the present
invention to provide a lubrication device of four-stroke
engines, which enables four-stroke engines to be manip-
ulated at various angles.
[0010] It is another objective of the present invention
to provide a lubrication device of four-stroke engines,
which is capable of providing proper lubrication, and con-
sequently avoiding engine piston jammed in cylinder
caused by insufficient lubrication.
[0011] It is a further objective of the present invention
to provide a lubrication device of four-stroke engines,
which is capable of avoiding problems of lubricant con-
sumption as well as air filter contamination caused by
massive lubricant flowing out from breathing pipe.
[0012] To achieve the aforementioned and other ob-
jectives, a lubrication device of four-stroke engines is pro-
vided according to the present invention; the lubrication
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device comprises: a lubricant tank, which is connecting
to underneath crank case of the engine and is for con-
taining lubricant; a stirring chamber, which is allocated
underneath the crank case and partially located inside
the lubricant tank, the stirring chamber has at least one
oil hole in communication with the lubricant tank; an oil
stirring rod, which is allocated at one end of piston con-
necting rod of the engine and is received in the stirring
chamber, the oil stirring rod is for stirring lubricant to oil
mists; an oil supply path, the oil supply path consists of
a pipeline, which connects rocker arm room and the crank
case of the engine, and an oil supply channel, which is
allocated inside a crankshaft first section of the crank
case and correspondingly connecting the pipeline and
interior of the crank case , and when the crankshaft first
section rotates to a first rotation angle, the oil supply
channel opens to supply the oil mists through the rocker
arm room to the cam room of the engine; and an oil re-
cycling path, the oil recycling path has an oil recycling
channel, which is allocated inside the crankshaft second
section and correspondingly connecting the interiors of
the cam room and the crank case, and when the crank-
shaft second section rotates to a second rotation angle,
the oil recycling channel opens to re-absorb the oil mists
into the crank case.
[0013] In the foresaid lubrication device of four-stroke
engines, the stirring chamber can have a long and narrow
concave located inside the lubricant tank, wherein, each
of the oil holes is at least located on two sides and bottom
end of the long and narrow concave, but not restricted
to the stated herein, each of the oil holes can further be
located on bottom end of the stirring chamber nearby two
sides of the long and narrow concave. In addition, basic
principle of the first rotation angle and the second rotation
angle is that they are alternating to each other, there is
no specific restriction, and in one embodiment, the first
rotation angle and the second rotation angle are alter-
nating to each other at an angle of 180 degrees.
[0014] In one embodiment, the oil supply channel can
comprises a fist axial aperture, which is connected to the
interior of the crank case, and a first radial aperture, which
connects the first axial aperture and the pipeline. The
said oil supply channel can further comprises a first ec-
centric aperture, which connects the first axial aperture
and the interior of the crank case, and a first airtight oil
plug is allocated at axle center of the crankshaft first sec-
tion corresponding to a rim of the first eccentric aperture.
A first obstruction block can be allocated on external side
of the crankshaft first section corresponding to the first
radial aperture, the first obstruction block can be, for in-
stance, in the form of a half circular ring and is for covering
area beyond the first rotation angle.
[0015] Naturally, the oil recycling channel can be ac-
cordingly designed and comprises a second axial aper-
ture and a second radial aperture that connects the sec-
ond axial aperture and the cam room. The said oil recy-
cling channel can further comprises a second eccentric
aperture that connects the second axial aperture and the

interior of the crank case, and a second airtight oil plug
is allocated at axle center of the crankshaft second sec-
tion corresponding to a rim of the second eccentric ap-
erture. A second obstruction block can be allocated on
the crankshaft second section corresponding to the sec-
ond radial aperture, and the second obstruction block
can be, for instance, in the form of a half circular ring and
is for covering area beyond the second rotation angle.
[0016] In another embodiment, the oil supply channel
can comprise a first slanting aperture that has a first end
and a second end, the first end is connecting to the pipe-
line while the second end is connecting to the interior of
the crank case. The said oil supply channel can further
comprises a first eccentric aperture that connects the
second end and the interior of the crank case, and a first
airtight oil plug is allocated at axle center of the crankshaft
first section corresponding to a rim of the first eccentric
aperture. And a first obstruction block can be allocated
on external side of the crankshaft first section corre-
sponding to the first end, the first obstruction block can
be, for instance, in the form of a half circular ring and is
for covering area beyond the first rotation angle.
[0017] Similarly, the oil recycling channel can also be
accordingly designed and comprises a second slanting
aperture that has a first end and a second end, the first
end is connecting to the cam room while the second end
is connecting to the interior of the crank case. The said
oil recycling channel further comprises a second eccen-
tric aperture that connects the second end and the interior
of the crank case, and a second airtight oil plug is allo-
cated at axle center of the crankshaft second section
corresponding to a rim of the second eccentric aperture.
And a second obstruction block is allocated on external
side of the crankshaft second section corresponding to
the first end, the second obstruction structure is, for in-
stance, in the form of a half circular ring and is for covering
area beyond the second rotation angle.
[0018] To reach the foresaid objectives, the present
invention further provides a lubrication device of four-
stroke engines, which is applicable to four-stroke engines
that have cylinder, a crank case, a rocker arm room and
a cam room that are connecting to each other, and a
breathing pipe; the crank case has a crankshaft that is
divided into a crankshaft first section, a connection part,
and a crankshaft second section; the cylinder has a piston
connecting rod therein, and the piston connecting rod is
connecting to the connection part; the cam room is allo-
cated with cam that has camshaft; and the lubrication
device comprises: a lubricant tank, which is connecting
to underneath the crank case and is for containing lubri-
cant; a stirring chamber, which is allocated underneath
the crank case and partially located inside the lubricant
tank, the stirring chamber has at least one oil hole in
communication with the lubricant tank; an oil stirring rod,
which is allocated at one end of the piston connecting
rod and is set inside the stirring chamber, the oil stirring
rod is for stirring lubricant to oil mists; an oil supply path,
the oil supply path consists of a pipeline, which connects
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the rocker arm room and the crank case, and an oil supply
channel, which is allocated inside the crankshaft first sec-
tion correspondingly connecting the pipeline and the in-
terior of the crank case, and when the crankshaft first
section rotates to a first rotation angle, the oil supply
channel opens to supply the oil mists through the rocker
arm room to the cam room; an oil recycling path, the oil
recycling path consists of an oil recycling channel, which
is allocated on the crankshaft second section corre-
spondingly connecting the interiors of the cam room and
the crank case, and when the crankshaft second section
rotates to a second rotation angle, the oil recycling chan-
nel opens to re-absorb oil mists into the crank case; and
an exhaust channel, the exhaust channel consists of a
third axial aperture, which is allocated on the camshaft
and connecting to the breathing pipe, and a third radial
aperture, which connects the third axial aperture and the
cam room.
[0019] To reach the foresaid objectives, the present
invention further provides a lubrication device of four-
stroke engines, which is applicable to four-stroke engines
that have cylinder, a crank case, a rocker arm room and
a cam room that are connecting to each other, and a
breathing pipe; the crank case has a crankshaft that is
divided into a crankshaft first section, a connection part,
and a crankshaft second section; the cylinder has a piston
connecting rod therein, and the piston connecting rod is
connecting to the connection part; and the lubrication de-
vice comprises: a lubricant tank, which is connecting to
underneath the crank case and is for containing lubricant;
a stirring chamber, which is allocated underneath the
crank case and partially located inside the lubricant tank,
the stirring chamber has at least one oil hole in commu-
nication with the lubricant tank; an oil stirring rod, which
is allocated at one end of the piston connecting rod and
is set inside the stirring chamber, the oil stirring rod is for
stirring lubricant to oil mists; an oil supply path, the oil
supply path consists of a pipeline, which connects the
rocker arm room and the crank case, and an oil supply
channel, which is allocated inside the crankshaft first sec-
tion correspondingly connecting the pipeline and the in-
terior of the crank case, and when the crankshaft first
section rotates to a first rotation angle, the oil supply
channel opens to supply the oil mists through the rocker
arm room to the cam room; an oil recycling path, the oil
recycling path consists of an oil recycling channel, which
is allocated on the crankshaft second section corre-
spondingly connecting the interiors of the cam room and
the crank case, and when the crankshaft second section
rotates to a second rotation angle, the oil recycling chan-
nel opens to re-absorb oil mists into the crank case,
wherein the breathing pipe is connected to the space in
the four-stroke engine, and the space can be a channel
between the cylinder and the crank case.
[0020] Further, the design of the stirring chamber in
the foresaid embodiments can be omitted. That is, the
lubricant tank is connecting to underneath the crank case
for containing lubricant, and the oil stirring rod is allocated

at one end of the piston connecting rod corresponding
to the stirring chamber for stirring lubricant to oil mists.
[0021] In view of the above, the lubrication device of
four-stroke engine of the present invention mainly has
the rocker arm room and the crank case connect to each
other, and the alternating design of the oil supply and oil-
absorption channels enables lubricant mists to cycle from
the crank case through the rocker arm room to cam room
and then to be re-absorbed into the crank case, thereby
allowing engine to be manipulated at various angles; also
the design of the oil supply path and the oil recycling path
provides proper lubrication, and in accordance with the
design of eccentric apertures and airtight oil plugs, situ-
ation of excess lubricant flowing out of the crank case
can be avoided, thereby avoiding consequent problems
of excessive lubricant consumption and engine piston
jammed in cylinder caused by insufficient lubrication; in
addition, the design of the exhaust channel employs cen-
trifugal force to prevent oil drops or massive oil mists from
entering, thereby avoiding problems of lubricant con-
sumption and air filter contamination caused by massive
lubricant flowing out through the breathing pipe.

BRIEF DESCRIPTION OF DRAWINGS

[0022] The present invention can be more fully under-
stood by reading the following detailed description of the
preferred embodiments, with reference made to the ac-
companying drawings, wherein:

FIGS. 1A and 1B are a top view and a lateral view
of a lubrication device of four-stroke engines accord-
ing to claims of US 6,213,078, respectively;
FIG. 2 is a top view of a lubrication device of four-
stroke engines according to claims of US 6,170,456;
FIGS. 3A and 3B are a top view and a lateral view
of a lubrication device of four-stroke engines of the
present invention, respectively;
FIGS. 4A and 4B, which respectively illustrate a top
view and a local lateral view of a crankshaft first sec-
tion of four-stroke engines that the present invention
is applied to;
FIGS. 4C and 4D are a magnified diagram of block
X and a lateral view of a first obstruction block of the
block X of FIG. 3A, respectively;
FIGS. 5A and 5B respectively illustrate a top view of
a crankshaft second section and a partial lateral view
of a four-stroke engine that the present invention is
applied to;
FIGS. 5C and 5D are a magnified diagram of block
Y and a lateral view of a second obstruction block of
the block Y of FIG. 3A, respectively;
FIGS. 6A and 6B are a magnified diagram of block
Z and a lateral view of cam and camshaft of the block
Z of FIG. 3A, respectively;
FIG. 7 illustrates an operation state of the lubrication
device of four-stroke engines of the present inven-
tion, wherein the engine is turning at 90 degrees;
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FIG. 8 illustrates an operation state of the lubrication
device of four-stroke engines of the present inven-
tion, wherein the engine is turning at 180 degrees;
FIG. 9 is a lateral view of oil supply channel of another
embodiment of the lubrication device of four-stroke
engines of the present invention; and
FIG. 10 is a lateral view of oil recycling channel of
another embodiment of the lubrication device of four-
stroke engines of the present invention.
FIG. 11 is a top view of a breathing pipe in the lubri-
cation device of four-stroke engines according to an-
other embodiment of the present invention; and
FIG. 12 is a top view of a lubrication device of four-
stroke engines according to another embodiment of
the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0023] The following illustrative embodiments are pro-
vided to illustrate the disclosure of the present invention,
these and other advantages and effects can be appar-
ently understood by those in the art after reading the dis-
closure of this specification. The present invention can
also be performed or applied by other different embodi-
ments. The details of the specification may be on the
basis of different points and applications, and numerous
modifications and variations can be devised without de-
parting from the spirit of the present invention.
[0024] As shown in FIGS. 3A and 3B, the lubrication
device of four-stroke engines of the present invention is
applicable to four-stroke engines that at least have a cyl-
inder 2, a crank case 3, a rocker arm room 4 and a cam
room 5 that are connecting to each other, and a breathing
pipe 6, thereby enabling lubricant mist to be cycling from
the crank case 3 through the rocker arm room 4 to the
cam room 5 and then be absorbed back to the crank case
3, and allowing users to manipulate the engines at vari-
ous angles.
[0025] In the present embodiment, the lubrication de-
vice is applied to, for instance, four-stroke engines of wet-
sump design, wherein, the crank case and lubricant tank
are connecting to each other, but not restrictive of the
scope of the present invention, the lubrication device of
the present invention is applicable to any four-stroke en-
gine that must integrate with lubrication device.
[0026] In the four-stroke engines of the present em-
bodiment, the crank case 3 has a crankshaft, the crank-
shaft is divided into a crankshaft first section 32 and a
crankshaft second section 33 that are connected to each
other via a connection part 31 and move simultaneously;
the cylinder 2 consists of a piston connecting rod 21,
which is connecting to the connection part 31, and a pis-
ton 22, which is connecting to top end of the piston con-
necting rod 21; the rocker arm room 4 has a rocker arm
41, and the cam room 5 is allocated with a cam 51 that
has a camshaft 52, also the rocker arm 41 is for simul-
taneously activating the cam 51, in addition, the cam

room 5 has a breathing pipe 6 that is for externally con-
necting to a air filter (not shown in the FIG.) for emitting
exhaust fume. Since the principle of internal combustion
of four-stroke engines is well understood by those in the
industry, and is not a creative feature of the present in-
vention, therefore, descriptions of engine movement
principles and detailed mechanism design will not be re-
peated herein.
[0027] The lubrication device of the present invention
comprises: a lubricant tank 7, which is integrated to un-
derneath the crank case 3 for containing lubricant 71; a
stirring chamber 34, which is allocated beneath the
crankshaft 3 and partially located inside the lubricant tank
7, the stirring chamber 34 has at least one oil hole 342
in communication with the lubricant tank 7; an oil stirring
rod 23, which is allocated at bottom end of the piston
connecting rod 21 and is set inside the stirring chamber
34, the oil stirring rod 23 is for stirring the lubricant 71 to
oil mists; an oil supply path, the oil supply path consists
of a pipeline 42, which connects the rocker arm room 4
and the crank case 3, and an oil supply channel 321,
which is allocated inside the crankshaft first section 32
of the crank case 3 and correspondingly connecting the
pipeline 42 and interior of the crank case 3, and when
the crankshaft first section 32 is at a first rotation angle,
the oil supply channel 321 opens to supply the oil mists
through the rocker arm room 4 to the cam room 5; and
an oil recycling path, the oil recycling path consists of an
oil recycling channel 331, which is allocated inside the
crankshaft second section 33 and correspondingly con-
necting the interiors of the cam room 5 and the crank
case 3, and when the crankshaft second section 33 is at
a second rotation angle, the oil recycling channel 331
opens to re-absorb the oil mists to the interior of the crank
case 3.
[0028] In the present embodiment, the stirring cham-
ber 34 consists of a long and narrow concave 341 located
inside the lubricant tank 7, wherein, in addition to two
sides and bottom end of the long and narrow concave
341, each of the oil holes 342 can also be formed on
bottom of the stirring chamber 34 nearby the two sides
of the long and narrow concave 341, thereby providing
engines with proper oil dropping channel at various an-
gles even in a upside down situation, as well as balancing
pressure between the crank case 3 and the lubricant tank
7; the crankshaft first section 32 and the crankshaft sec-
ond section 33 are connected to each other via the con-
nection part 31 and consequently move simultaneously,
the basic principle of the said first rotation angle and the
said second rotation angle is that they are alternating to
each other, but there is no specific restriction; in the
present embodiment, the first rotation angle and the sec-
ond rotation angle are alternating to each other at an
angle of 180 degrees as an example, but not restricted
to the stated herein.
[0029] Please refer to FIGS. 4A and 4B, the oil supply
channel 321 is allocated inside the crankshaft first section
32, in the present embodiment, the oil supply channel
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321 comprises a first axial aperture 3211, which is con-
necting to interior of the crank case 3, and a first radial
aperture 3213, which connects the first axial aperture
3211 and the pipeline 42; in addition, the oil supply chan-
nel 321 further comprises a first eccentric aperture 3215,
which connects the first axial aperture 3211 and the in-
terior of the crank case 3, and a first airtight oil plug 3217
is allocated at axle center of the crankshaft first section
32 corresponding to a rim of the first eccentric aperture
3215.
[0030] In addition, please refer to FIGS. 4C and 4D, a
first obstruction block 323 is allocated on external side
of the crankshaft first section 32 corresponding to the
first radial aperture 3213, the first obstruction block 323
is in the form of a half circular ring and is for covering
area of the first radial aperture 3213 of the crankshaft
first section 32 beyond the first rotation angle; one end
of the foresaid pipeline 42 is connecting to one side of
the crank case 3 corresponding to the first radial aperture
3213, namely, space of opposite side of the first obstruc-
tion block 323, thereby connecting to the first radial ap-
erture 3213 via the space.
[0031] According to the above disclosed design of oil
supply path, when the crankshaft first section 32 is rotat-
ing, particles of oil drop are flung off via end side of the
crankshaft first section 32 by centrifugal force, only oil
mists are capable of passing through the oil supply chan-
nel 321, in other words, the first airtight oil plug 3217
mostly encloses exterior of the axle center of the first
axial aperture 3211, therefore, the particles of oil drops
can be flung off via end side of the crankshaft first section
32 by centrifugal force while rotating, and pressure dif-
ference enables the oil mists to travel only from the first
eccentric aperture 3215 to the first axial aperture 3211.
[0032] The foresaid first radial aperture 3213 and the
first obstruction block 323 compose a supply switch that
controls oil supply; in the present invention, when the
crankshaft first section 32 rotates to the first rotation an-
gle, in other words, the first radial aperture 3213 is away
from territory of the first obstruction block 323, and then
in accordance with descending route of the piston 22, a
positive pressure generated herein enables the oil mists
to travel via the pipeline 42 passing the rocker arm room
4 to the cam room 5, thereby reaching objective of oil
mists transmission.
[0033] Please refer to FIGS. 5A and 5B, the oil recy-
cling channel 331 is allocated on crankshaft second sec-
tion 33; in the present invention, the oil recycling channel
331 comprises a second axial aperture 3311, which is
connecting to the interior of the crank case 3, and a sec-
ond radial aperture 3313, which connect the second axial
aperture 3311 and the cam room 5. In addition, the oil
recycling channel 331 further comprises a second ec-
centric aperture 3315, which are connecting the second
axial aperture 3311 and the interior of the crank case 3,
and a second airtight oil plug 3317, which is allocated at
the axle center of the crankshaft second section 33 cor-
responding to a rim of the second eccentric aperture

3315, since the second airtight oil plug 3317 mostly en-
closes exterior of the axle center of the second axial ap-
erture 3311, the particles of oil drops can be flung off via
end side of the crankshaft second section 33 by centrif-
ugal force while rotating, accordingly, pressure differ-
ence prevents the lubricant from traveling to the second
axial aperture 3311 via the second eccentric aperture
3315. In addition, please refer to FIGS. 5C and 5D, the
crankshaft second section 33 is allocated with a second
obstruction block 333 corresponding to the second radial
aperture 3313, the second obstruction block 333 is, for
instance, in the form of a half circular ring and is for cov-
ering area of the second radial aperture 3313 of the
crankshaft second section 33 beyond the second rotation
angle.
[0034] According to the above disclosed design of oil
recycling path, the second radial aperture 3313 and the
second obstruction block 333 compose a re-absorption
switch that controls oil mists or oil drops; in the present
embodiment, when the crankshaft second section 33 ro-
tates to the second rotation angle, in other words, the
second radial aperture 3313 is away from territory of the
second obstruction block 333, oil mists or oil drops can
travel to the interior of the crank case 3 via the second
radial aperture 3313 and the second axial aperture 3311,
and in accordance with ascending route of the piston 22,
a negative pressure generated inside the crank case 3
enables the oil mists to be re-absorbed and recycled. In
addition, the second eccentric aperture 3315 is designed
to employ centrifugal force for preventing oil drops inside
the stirring chamber 34 from reflowing into the second
axial aperture 3311. It must be specifically stated herein,
the first rotation angle and the second rotation angle of
the present embodiment are alternating to each other at
an angle of 180 degrees as an example; in other words,
when the crankshaft first section 32 rotates to the first
rotation angle, the crankshaft second section 33 is at an
angle 180 difference from the first rotation angle; there-
fore, the oil supply channel 321 and the oil recycling chan-
nel 331 open alternately, but not at the same time.
[0035] Moreover, although the crankshaft of the crank
case 3 of the present embodiment consists of a crank-
shaft first section 32 and a crankshaft second section 33
that are connecting to each other via a connecting part
33 and moving simultaneously thus, it is not restrictive
of the scope of the present invention; the said crankshaft
can also be replaced with a single crankshaft, naturally,
the single crankshaft can be divided into a first section,
connection part, and a second section, and then form the
foresaid oil supply channel 321 and oil recycling channel
331 on the first section and the second section respec-
tively to achieve the same technique effect; since alloca-
tion of a single piece crankshaft or two pieces fabricated
crankshaft that move simultaneously inside crank case
of engine is commonly adopted technique by the industry,
but not creative feature of the present invention, it has
no need of detailed descriptions with illustrations herein.
[0036] The cam room 5 has a cam 51 allocated therein,
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the cam 51 and a cam gear 53 are fixed on a camshaft
52, and the cam gear 53 is activated by a crankshaft gear
335 that is fixed on the crankshaft second section 33.
Besides, the camshaft 52 is allocated with an exhaust
channel 521 in order to connect the cam room 5 and the
breathing pipe 6, and the breathing pipe 6 is for connect-
ing to air filter, not shown in the FIG. Please refer to FIGS.
6A and 6B, in the present embodiment, the exhaust chan-
nel 521 comprises a third axial aperture 5211, which is
allocated on the camshaft 52 and is connecting to the
breathing pipebreathing pipe 6, and a third radial aperture
5213, which connects the third axial aperture 5211 and
the cam room 5. Since the rotation of the cam 51 and the
camshaft 52 enables the third radial aperture 5213 to
create fling centrifugal force, neither particles of oil drops
nor massive oil mists will travel through the exhaust chan-
nel into the air filter while engine is operating.
[0037] When the engine is operating in a level state,
as shown in FIGS. 3A, 4A through 4D, and 5A through
5D, the lubricant 71 capable of entering into the crank
case 3 through oil holes 342 located on bottom of the
long and narrow concave 341 underneath the crank case
3, and when the crankshaft, including the crankshaft first
section 32 and crankshaft second section 33, is rotating,
it simultaneously activates the oil stirring rod 23 at bottom
end of the piston connecting rod 21 to stir lubricant inside
the long and narrow concave 341 to form oil drops and
oil mists, the oil drops and oil mists can be dispensed
evenly inside space of the crank case 3, and the oil holes
on two sides of the long and narrow concave 341 is ca-
pable of balancing interior pressures of the crank case 3
and lubricant tank 7.
[0038] When the crankshaft, including the crankshaft
first section 32 and crankshaft second section 33 rotates
counterclockwise to the first rotation angle, it enables the
piston connecting rod 21 to descend, and consequently
the interior pressure of the crank case 3 begins to in-
crease due to reduced volume, thereby forcing oil mists
inside the crank case 3 to travel into the oil supply channel
321 inside the crankshaft first section 32, and then
through the first eccentric aperture 3215 and the first axial
aperture 3211 to the first radial aperture 3213, at this
moment, the relation between the first radial aperture
3213 and the first obstruction block 323 is in an opening
state, the first obstruction block 323 is opposite to an
opening space in communication with the pipeline 42,
therefore the oil mists are capable of traveling into the
pipeline 42, and then the oil mists can travel to the rocker
arm room 4 through the pipeline 42 to lubricate the rocker
arm 41 and other components, as well as travel to the
cam room 5 to lubricate the cam 51, cam gear 53, and
crankshaft gear 335; the design of the third radial aper-
ture 5213 of the exhaust channel 521 employs centrifugal
force to prevent massive oil mists from entering the air
filter, and congealed liquid lubricant and oil mists are
gathered underneath the cam room 5; at this moment,
relation between the second radial aperture 3313 of the
crankshaft second section 33 and the second obstruction

block 333 is in a closing state.
[0039] When the piston 22 of the cylinder 2 descends
to a dead end, the piston 22 is back on an ascending
route, and then the first radial aperture 3213 of the crank-
shaft first section 32 and the first obstruction block 323
is in a closing state, while the second radial aperture 3313
of the crankshaft second section 33 and the second ob-
struction block 333 is in an opening state, and then the
interior pressure of the crank case 3 begins to decrease
due to expanded volume, therefore, via the second radial
aperture 3313 of the crankshaft second section 33 and
then passing through the second axial aperture 3311 and
the second eccentric aperture 3315, the gathered lubri-
cant and oil mists underneath the cam room 5 are ab-
sorbed into the crank case 3, and a lubrication cycle is
completed thus.
[0040] As shown in FIG. 7, when the engine is manip-
ulated at a 90 degree angle, lubricant dispersion is af-
fected by gravity, lubrication can be done by utilizing lu-
bricant originally stored inside the long and narrow con-
cave 341 of the crank case 3, and oil drops can be con-
tinuously provided to the crankshaft first section 32 via
oil holes 342 on bottom of the stirring chamber 34 nearby
two sides of the long and narrow concave 341, and then
the oil drops are cracked into oil mists by rotating the
crankshaft first section 32 for lubrication purpose; and in
order to prevent excess lubricant from entering the rocker
arm room 4, cam room 5, and air filter and consequent
excessive lubrication or dead engine; the design of the
oil supply channel 321, which employs centrifugal force
as well as auto control over opening/closing, provides
the lubrication device of the present invention with capa-
bility that allows oil mists to pass through but secludes
the oil drops of larger particles from passing through,
thereby effectively avoiding excessive lubrication; and
the design of the oil recycling channel 331 provides the
lubrication device of the present invention with capability
that separates lubricant received in the crank case 3 from
re-absorbed lubricant received in the cam room 5.
[0041] As shown in FIG. 8, when the engine is manip-
ulated at 180 degree angle, the lubrication principle and
path are the same as in the foresaid engine turning at 90
degree; in both situation, lubrication can be done by uti-
lizing lubricant originally stored inside the long and nar-
row concave 341 of the crank case 3, and oil drops can
be continuously provided to the crankshaft first section
32 via oil holes 342 on bottom of the stirring chamber 34
nearby two sides of the long and narrow concave 341,
therefore, there is no need of repetitive detailed descrip-
tions herein. According to the above disclosed descrip-
tions, the lubrication device of the present invention is
capable of providing proper lubrication and allowing en-
gines to be manipulated normally at various angles.
[0042] In addition, although in the present embodi-
ment, the oil supply channel 321 mainly comprises a first
axial aperture 3211 allocated on a crankshaft first section
32 and a first radial aperture 3213, and the oil recycling
channel 331 mainly comprises a second axial aperture
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3311 allocated on a crankshaft second section 33 and a
second radial aperture 3313, but this example is not re-
strictive of the scope of the present invention. For in-
stance, as shown in FIG. 9, the first axial aperture 3211
and the first radial aperture 3213 of the crankshaft first
section 32 can be replaced by a first slanting aperture
3212 that has a first end and a second end, plainly, the
first end is connecting to the pipeline, and the second
end is connecting to interior of the crank case, and de-
signs of the first eccentric aperture and the first obstruc-
tion block are the same as in the previous embodiment,
there is no need of repetitive descriptions herein. Simi-
larly, as shown in FIG. 10, the second axial aperture 3311
and the second radial aperture 3313 of the crankshaft
second section 33 can be replaced by a second slanting
aperture 3312 that has a first end and a second end,
plainly, the first end is connecting to cam room, and the
second end is connecting to interior of crank case, and
designs of the second eccentric aperture and the second
obstruction block are also the same as in the previous
embodiment, there is no need of repetitive description
herein.
[0043] The exhaust channel 521 is disposed in the cam
room 5 for avoiding problems, such as massive lubricant
flowing out from the breathing pipe 6, and consequent
massive lubricant consumption, air filter contamination
and engine extinguished resulting from massive lubricant
accumulated in the breathing pipe. The positions of the
exhaust channel 521 and the breathing pipe 6 are not
limited by the foresaid embodiments. The position of the
breathing pipe 6 can be optionally designed in the four-
stroke engine depending upon demand of practical ap-
plication. As shown in FIG. 11, the breathing pipe 6 is
connected to a room space, which is not the space in the
cam room 5 shown in FIG. 3A, in the four-stroke engine.
Specifically, the breathing pipe 6 is connected to the
channel 61 between the cylinder 2 and the crank case
3. The remaining designs in FIG. 11 are similar to those
in FIG. 3A. Since the breathing pipebreathing pipe 6 is
not hermetically connected to the camshaft 52, there is
no fling centrifugal force generated from the rotation of
the cam 51 and the camshaft 52. Therefore, this embod-
iment can be used in the engine generating fine oil drops
or little oil mists during non-long term of manipulation,
such that air smoothly flows into the channel 61 and lu-
bricant is prevented from flowing out of the breathing
pipebreathing pipe 6. In addition, in this embodiment, the
lubrication device of the four-stroke engine can be de-
signed without the oil supply channel 321 and the oil re-
cycling channel 331; that is, only the exhaust channel
521 is designed instead in the lubrication device.
[0044] FIG. 12 shows anther embodiment of a lubrica-
tion device of a four-stroke engine in the present inven-
tion. The four-stroke engine includes a cylinder 2, a crank
case 3, a rocker arm room 4 and a cam room 5 that are
connecting to each other, and a breathing pipe 6, thereby
enabling lubricant mist to be cycling from the crank case
3 through the rocker arm room 4 to the cam room 5 and

then be absorbed back to the crank case 3, and allowing
users to manipulate the engines at various angles. This
embodiment differs from that shown in FIG. 3A in that
the lubricant tank 7 and the stirring chamber 34 are inte-
grally formed. That is, the lubricant tank 7 is not hermet-
ical, such that lubricant is not isolated in the stirring cham-
ber 34. Also, the oil stirring rod 23 is directly formed on
one end of the piston connecting rod 21 corresponding
to the lubricant tank 7 for directly stirring the lubricant to
oil mists. Thus, this embodiment is suitable for machines
manipulated at smaller angles such as lawn mowers. The
designs of the oil supply channel, oil recycling channel,
eccentric aperture and airtight oil plug are similar to those
in the foresaid embodiments, and there is no need to
repetitive description herein. In this embodiment, the
breathing pipe 6 is disposed in the cam room 5. Alterna-
tively, the breathing pipe 6 can be disposed in the space
connecting the cam room 5 and the rocker arm room 4,
or disposed in the channel 61 between the cylinder 2 and
the crank case 3.
[0045] In addition, in this embodiment, the lubrication
device of the four-stroke engine can be designed without
the oil supply channel 321 and the oil recycling channel
331; that is, only the exhaust channel 521 is designed
instead in the lubrication device.
[0046] In view of the above, the lubrication device of
four-stroke engines of the present invention mainly has
the rocker arm room and the crank case connecting to
each other, and the design of alternating oil supply and
oil-absorption channels enables lubricant mists to cycle
from the crank case through the rocker arm room to cam
room and then to be re-absorbed into the crank case,
thereby allowing engine to be manipulated at various an-
gles; also the design of the oil supply path and the oil
recycling path provides proper lubrication, and in accord-
ance with the design of eccentric apertures and airtight
oil plugs, situation of excess lubricant flowing out of the
crank case can be avoided; in addition, the design of the
exhaust channel employs centrifugal force to prevent oil
drops or massive oil mists from entering, thereby avoid-
ing problems of excessive lubricant consumption and air
filter contamination caused by massive lubricant flowing
out through the breathing pipe. Therefore, the lubrication
device of four-stroke engines provided by the present
invention overcomes various drawbacks of the prior art,
and conform to patent application elements: industrial
applicability, novelty, and non-obviousness.
[0047] The foregoing descriptions of the detailed em-
bodiments are only illustrated to disclose the features
and functions of the present invention and not restrictive
of the scope of the present invention. It should be under-
stood to those in the art that all modifications and varia-
tions according to the spirit and principle in the disclosure
of the present invention should fall within the scope of
the appended claims.

13 14 



EP 2 045 449 A1

9

5

10

15

20

25

30

35

40

45

50

55

Claims

1. A lubrication device of a four-stroke engine, wherein
the four-stroke engine has a cylinder, a crank case,
a rocker arm room and a cam room connected to the
rocker arm room, the cylinder having a piston con-
necting rod connected to a connection part, the lu-
brication device comprising:

a lubricant tank connected to a bottom of the
crank case for containing lubricant;
a stirring chamber allocated beneath the crank
case and partially located inside the lubricant
tank, the stirring chamber having at least one oil
hole in communication with the lubricant tank;
an oil stirring rod allocated at one end of the
piston connecting rod and received in the stirring
chamber for stirring lubricant to oil mists; and
a breathing pipe disposed in a space in the en-
gine for emitting exhaust fume.

2. The lubrication device of four-stroke engines of claim
1, wherein the stirring chamber has a long and nar-
row concave disposed in the lubricant tank, and each
of the oil holes is allocated on at least on two sides
and a bottom end of the long and narrow concave.

3. The lubrication device of four-stroke engines of claim
2, wherein each of the oil holes is further allocated
on a bottom end of the stirring chamber nearby the
two sides of the long and narrow concave.

4. The lubrication device of four-stroke engine of claim
1, wherein the first rotation angle and the second
rotation angle are alternating to each other, and the
first rotation angle and the second rotation angle are
alternating to each other at 180 degrees.

5. The lubrication device of four-stroke engines of claim
1, wherein the crank case having a crankshaft divid-
ed into a crankshaft first section and a crankshaft
second that are connected via a connection part, and
lubrication device further comprises:

an oil supply path having a pipeline connected
to the rocker arm room and the crank case, and
an oil supply channel allocated inside the crank-
shaft first section and correspondingly connect-
ed to the pipeline and interior of the crank case,
the oil supply channel being open when the
crankshaft first section rotates to a first rotation
angle, so as to supply the oil mists through the
rocker arm room to the cam room; and
an oil recycling path including an oil recycling
channel allocated inside the crankshaft second
section and correspondingly connected to the
interiors of the cam room and the crank case,
the oil recycling channel being open when the

crankshaft second section rotates to a second
rotation angle different from the first rotation an-
gle, so as to re-absorb the oil mists into the crank
case.

6. The lubrication device of four-stroke engines of claim
5, wherein the oil supply channel comprises a first
axial aperture connected to interior of the crank case,
a first radial aperture connected to the first axial ap-
erture and the pipeline, a first eccentric aperture con-
nected to the first axial aperture and interior of the
crank case, and a first airtight oil plug allocated at
an axle center of the crankshaft first section corre-
sponding to a rim of the first eccentric aperture.

7. The lubrication device of four-stroke engines of claim
5, further comprising a first obstruction block allocat-
ed on an external side of the crankshaft first section
corresponding to the first radial aperture for covering
an area beyond the first rotation angle, and the first
obstruction block is in the form of a half circular ring.

8. The lubrication device of four-stroke engines of claim
5, wherein the oil recycling channel comprises a sec-
ond axial aperture connected to the interior of the
crank case, a second radial aperture connected to
the second axial aperture and the cam room, a sec-
ond eccentric aperture connected to the second axial
aperture and the interior of the crank case, and a
second airtight oil plug allocated at axle center of the
crankshaft second section corresponding to a rim of
the second eccentric aperture.

9. The lubrication device of four-stroke engines of claim
8, further comprising a second obstruction block al-
located on an external side of the crankshaft second
section corresponding to the second radial aperture,
for covering an area beyond the second rotation an-
gle, and the second obstruction block is in the form
of a half circular ring.

10. The lubrication device of four-stroke engines of claim
5, wherein the oil supply channel comprises:

a first slanting aperture, the first slanting aper-
ture having a first end connected to the pipeline,
and a second end connected to interior of the
crank case; and
a first eccentric aperture connected to the sec-
ond end and the interior of the crank case, and
a first airtight oil plug allocated at an axle center
of the crankshaft first section corresponding to
a rim of the first eccentric aperture, wherein a
first obstruction block is allocated on an external
side of the crankshaft first section corresponding
to the first end for covering an area beyond the
first rotation angle.
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11. The lubrication device of four-stroke engines of claim
5, wherein the oil recycling channel comprises:

a second slanting aperture, the second slanting
aperture having a first end connected to the cam
room, and a second end connected to interior
of the crank case; and
a second eccentric aperture connected to the
second end and the interior of the crank case,
and a second airtight oil plug allocated at an axle
center of the crankshaft second section corre-
sponding to a rim of the second eccentric aper-
ture, wherein a second obstruction block is al-
located on an external side of the crankshaft
second section corresponding to the first end for
covering an area beyond the second rotation an-
gle.

12. The lubrication device of four-stroke engines of claim
1, wherein the cam room is provided with a cam hav-
ing a camshaft, and the lubrication device comprises
an exhaust channel having a third axial aperture al-
located on the camshaft and connected to the
breathing pipe, and a third radial aperture connected
to the third axial aperture and the cam room.

13. The lubrication device of four-stroke engines of claim
12, wherein the third radial aperture is vertical to the
third axial aperture.

14. The lubrication device of four-stroke engines of claim
1, wherein the breathing pipe is disposed in a space
connecting the rocker arm room and the cam room.

15. The lubrication device of four-stroke engines of claim
1, wherein the breathing pipe is disposed in a chan-
nel between the cylinder and the crankshaft box.

16. The lubrication device of four-stroke engines of claim
1, wherein the lubricant tank and the stirring chamber
is integrally formed without isolating the lubricant.
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