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(57) ABSTRACT 

A crankcase Scavenging mechanism for a four-stroke engine 
is disclosed. A valve operating chamber is assembled from a 
cylinderhead and a cylinderhead cover and is communicated 
with a crankcase. The cylinder head cover is arranged on the 
top of the cylinder head and is provided with a gas-oil sepa 
rating cavity on the top thereof. A passage is communicated 
with the valve operating chamber. The gas-oil separating 
cavity is connected with a partition plate to form an oil-gas 
separation chamber. The oil-gas separation chamber is pro 
vided with a one-way valve thereon. The one-way valve is 
installed in a one-way valve hole. A passage above the one 
way valve is provided with an inclined orifice, one end of 
which is blocked by a plug, the other end of which is com 
municated with the cylinder head and is further communi 
cated with a suction tube through a cylinder head communi 
cation passage. An oil-returning hole is formed between the 
inclined orifice of the passage and the oil-gas separation 
chamber. 
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Fig. 2 
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CRANKCASE SCAVENGING MECHANISM 
FOR A FOUR-STROKE ENGINE 

TECHNICAL FIELD 

0001. The present invention relates to a crankcase scav 
enging mechanism for a four-stroke engine in the technical 
field of power device, in particular to a crankcase scavenging 
mechanism which can effectively prevent the lubricating oil 
from entering the Suction system while oil mist separation 
effect is well during the operation of the engine. 

BACKGROUND ART 

0002. During the operation of the engine, a portion of 
air/fuel mixture and exhaust gases in the cylinder enters into 
the crankcase via a gap between the piston ring and the 
cylinder wall, wherein the engine oil will be diluted with 
shorten life-span due to the condense of the fuel steam and the 
abrasion of parts in the engine will becaused due to the strong 
corrosion action of the exhaust gases to the parts, while the 
leakage of the engine oil occurs due to the higher pressure. 
Accordingly, in order to prolong the life-span of the engine 
oil, reduce the abrasion of the parts and prevent the leakage of 
the engine oil, it is necessary to provide a scavenging mecha 
nism for expelling the exhaust gases from the cylinder of the 
engine. The scavenging mechanism should effectively expel 
the exhaust gases and separate the oil mist well to prevent the 
lubricating oil from entering into the Suction system. The 
Scavenging mechanism is located Such that it is well separated 
from the lubricating oil during the operation of the engine. In 
the general engine, the scavenging mechanism tends to have 
no good effect of oil-returning; furthermore, the one-way 
valve is of wafer type, which the one-way valve is not opened 
or can not be reset due to occurrence of abrasion, aging, 
deformation or losing elasticity, so that the leakage of the 
engine oil is caused. 
0003. In the prior art, the internal combustion engine has 
an auxiliary equipment mounted on side wall of the cylinder 
block through a reinforcement bracket so that a breather 
chamber is formed between the side wall of the cylinderblock 
and the reinforcement bracket. However, the auxiliary equip 
ment would cause the increasing of parts number and the 
complexity of structure, which is not advantageous to light 
weight design. 

SUMMARY OF THE INVENTION 

0004 For overcoming the above-mentioned deficiencies 
in the prior art, an objective of the present invention is to 
provide a compact and reliable scavenging mechanism for an 
engine, in which the remained gases in the crankcase can be 
Sucked into the Suction tube via a communication passage and 
then enter into the combustion chamber for combustion dur 
ing the operation of the engine, while the lubricating oil can 
be prevented from entering the suction system by air-fuel 
separation and oil-returning effect is well. The scavenging 
mechanism is totally arranged inside the engine with better 
space utilization efficiency so as not to enlarge dimensions of 
the engine, while ensuring weight-reducing of the four-stroke 
engine with the scavenging mechanism. 
0005 To achieve the above-mentioned objective, the tech 
nical solution of the present invention is as follows: 
0006. A main body 1 of the engine comprises a casing 7, a 
cylinder sleeve 8 and a cylinder head 9; wherein a crankcase 
6 of the engine is assembled from the casing 7 and a crankcase 
cover 2, the crankcase 6 being provided with a rotatable 
Support crankshaft 4 therein and containing lubricating oil 35. 
a valve operating chamber 5 is assembled from the cylinder 
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head 9 and a cylinder head cover 3 and is communicated with 
the crankcase 6; a piston 10 is connected to a crankpin of the 
crankshaft 4 via a connecting rod 11; the cylinder head 9 is 
communicated with a combustion chamber 19; a Suction sys 
tem 20 is held on the cylinder head 9 to communicate with a 
gas inlet 17 of the cylinder head 9; the cylinder head cover 3 
is arranged on the cylinder head 9; the present invention is 
characterized in that the cylinder head cover 3 is provided 
with a gas-oil separating cavity 23 on the top thereof, the 
gas-oil separating cavity 23 being of labyrinth formed by 
three labyrinth-forming walls 36, being communicated with 
the valve operating chamber 5 via a passage 37 and being 
connected with a partition plate 25 to form the oil-gas sepa 
ration chamber 26; the oil-gas separation chamber 26 is pro 
vided with a one-way valve 27 thereon, the one-way valve 27 
being installed in a one-way valve hole 28; a passage 33 above 
the one-way valve 27 is provided with an inclined orifice 38, 
one end of which is blocked by a plug 39, the other end of 
which is communicated with the cylinderhead 9 and is further 
communicated with a suction tube 14 through a cylinderhead 
communication passage 41; an oil-returning hole 34 is 
formed between the inclined orifice 38 of the passage 33 and 
the oil-gas separation chamber 26. 
0007. In comparison with the prior art, the present inven 
tion has the following advantages: 
0008 Firstly, the crankcase scavenging mechanism for a 
four-stroke engine in the present invention has a simple, com 
pact and reasonable structure. Secondly, the remained gases 
in the crankcase can be sucked into the Suction tube via a 
communication passage and then enter into the combustion 
chamber for combustion during the operation of the engine, 
while the lubricating oil can be prevented from entering the 
Suction system by air-fuel separation and oil-returning effect 
is well. Finally, the scavenging mechanism is totally arranged 
inside the engine with better space utilization efficiency so as 
not to enlarge dimensions of the engine, while ensuring light 
weight of the four-stroke engine with the Scavenging mecha 
1S. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a longitudinal sectional view of the struc 
ture of the present invention; 
0010 FIG. 2 is a transversal sectional view of the structure 
of the present invention; 
0011 FIG. 3 is a bottom view at portion A shown in FIG. 
2: 
0012 FIG. 4 is a section view along line A-A shown in 
FIG. 3. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(0013 The present invention will be further described with 
reference to the embodiment shown in the drawings. 
0014. The present invention comprises a main body 1 of 
the engine, a crankcase cover 2, a cylinder head cover 3, a 
crankshaft 4, a valve operating chamber 5, a crankcase 6, an 
engine casing 7, a cylinder sleeve 8, a cylinderhead9, a piston 
10, a connecting rod 11, a connecting-rod cap 12 for big-end 
of the connecting rod, an oil-scattering needle 13, ball bear 
ings 15 and 16, a gas inlet 17, a gas outlet 18, a combustion 
chamber 19, a suction system 20, an air filter 21, a carburetor 
22, a gas-oil separating cavity 23, a bolt 24, a partition plate 
25, an oil-gas separation chamber 26, a one-way valve 27, a 
one-way valve hole 28, a valve seat 29, a plastic ball 30, a 
cylindrical pin 31, a seal ring 32, a cylinder head cover pas 
sage 33, an oil-returning hole 34, lubricating oil 35, labyrinth 
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forming walls 36, a passage 37, an inclined orifice 38, a plug 
39, a hollow pin 40, a cylinder head communication passage 
41 and a suction tube 14, etc. 
0015 The present invention is directed to a four-stroke 
engine. The main body 1 of the engine comprises the casing 
7, the cylinder sleeve 8 and the cylinder head9. The crankcase 
6 of the engine is assembled from the casing 7 and the crank 
case cover 2. The crankcase 6 contains lubricating oil 35 and 
is provided with a rotatable support crankshaft 4 therein 
which is oriented horizontally during the operation of the 
engine. The valve operating chamber 5 is assembled from the 
cylinder head 9 and the cylinder head cover 3 and is commu 
nicated with the crankcase 6. The piston 10 is connected to the 
crankpin of the crankshaft 4 via the connecting rod 11. The 
oil-scattering needle 13 integrally formed on the connecting 
rod cap 12 for big-end of the connecting rod is used for 
scattering the lubricating oil 35 in the crankcase 6. Both ends 
of the crankshaft 4 are supported by the ball bearing 15 and 
bearing block 16. The cylinder head 9 comprises the gas inlet 
17 and the gas outlet 18 which are communicating with the 
combustion chamber 19. The suction system 20 comprises 
the air filter 21 and the carburetor 22 and is held on the 
cylinder head 9 to communicate with the gas inlet 17. The 
cylinder head cover 3 is arranged on the cylinder head 9 and 
is provided with the gas-oil separating cavity 23 on the top 
thereof. The gas-oil separating cavity 23 is of labyrinth 
formed by three labyrinth-forming walls 36 and is communi 
cated with the valve operating chamber 5 via the passage 37; 
furthermore, the gas-oil separating cavity 23 is connected to 
the partition plate 25 by the bolt 24 to form the oil-gas sepa 
ration chamber 26. The one-way valve 27 is provided on the 
oil-gas separation chamber 26 and installed in the one-way 
valve hole 28. The one-way valve 27 comprises the valve seat 
29, the plastic ball 30 within the valve seat 29, the cylindrical 
pin 31 and the seal ring 32. The cylinder head cover passage 
33 is located above the one-way valve 27. A portion of the 
passage 33 is in a form of the inclined orifice 38, one end of 
which is blocked by the plug 39, the other end of which 
communicates with the cylinder head 9 through the hollow 
pin 40 and further communicates with suction tube 14 
through the cylinder head communication passage 41. The 
oil-returning hole 34 is formed between the inclined orifice 
38 of the passage 33 and the oil-gas separation chamber 26 so 
as to separate the lubricating oil and thereby prevent the 
lubricating oil from entering into the Suction system. 
0016. The operation principle and process of the present 
invention is described hereinafter. 

0017. When the piston 10 drives the crankshaft 4 to rotate, 
the oil-scattering needle 13 on the connecting-rod cap 12 for 
big-end of the connecting rod scatters the lubricating oil 35 
and then the lubricating oil 35 in a form of oil mist reaches the 
valve operating room 5 via the crankcase 6. At the same time, 
the scavenging gas appeared in the crankcase 6 also enters 
into the valve operating room 5 and further into the oil-gas 
separation chamber 26 via the passage 37. Due to the pressure 
pulse appeared in the crankcase 6 with reciprocation move 
ment of the piston 10, the plastic ball 30 of the one-way valve 
27 is pushed out so that the scavenging gas enters into the 
cylinder head cover passage 33 and then into the suction tube 
14 through the hollow pin 40 and the cylinder head commu 
nication passage 41 and finally into the combustion chamber 
19 via an intake valve. When the scavenging gas goes through 
the gas-oil separating cavity 23, the oil mist is separated from 
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the oil gas mixture by the labyrinth-forming walls 36 and then 
returns to the crankcase 6 via the passage 37. After the scav 
enging gas enters into the cylinder head coverpassage 33, the 
oil mist will be separated again and returns to the oil-gas 
separation chamber 26 via the oil-returning hole 34, thereby 
enhancing the capability of oil mist separation. Additionally, 
when the one-way valve 27 installed in the one-way valve 
hole 28 is closed, the seal ring 32 of the one-way valve 27 can 
reliably prevent the oil mist from entering into the cylinder 
head cover passage 33. The plastic ball 30 can move freely in 
the valve seat 29 and can self-return due to its gravity so as to 
prevent the redundant gas Sucked by the Suction system 20 
from entering into the crankcase 6. 
0018. In conclusion, the Scavenging mechanism is totally 
arranged inside the engine with better space utilization effi 
ciency so as not to enlarge dimensions of the engine, which 
can also be utilized for any four-stroke engine. The remained 
gases in the crankcase can be sucked into the Suction tube via 
a communication passage and then enter into the combustion 
chamber for combustion, while the lubricating oil can be 
prevented from entering the Suction system by oil mist sepa 
ration and oil-returning effect is well. 

1. A crankcase Scavenging mechanism for a four-stroke 
engine wherein a main body of the engine comprises a casing, 
a cylinder sleeve and a cylinder head; a crankcase the engine 
is assembled from the casing and a crankcase cover, the 
crankcase being provided with a crankshaft therein and con 
taining lubricating oil; a valve operating chamber is 
assembled from the cylinder head and a cylinder head cover 
and is communicated with the crankcase; a piston is con 
nected to a crankpin of the crankshaft via a connecting rod; 
the cylinder head is communicated with a combustion cham 
ber; a Suction system is held on the cylinder head to commu 
nicate with a gas inlet of the cylinder head; the cylinder head 
cover is arranged on the cylinder head; wherein the cylinder 
head cover is provided with a gas-oil separating cavity on the 
top thereof, the gas-oil separating cavity being communicated 
with the valve operating chamber via a passage and being 
connected with a partition plate to form the oil-gas separation 
chamber; the oil-gas separation chamber is provided with a 
one-way valve thereon, the one-way valve being installed in a 
one-way valve hole; a passage above the one-way valve is 
provided with an inclined orifice one end of which is blocked 
by a plug, the other end of which is communicated with the 
cylinder head and is further communicated with a Suction 
tube through a cylinder head communication passage; and an 
oil-returning hole is formed between the inclined orifice of 
the passage and the oil-gas separation chamber. 

2. The crankcase scavenging mechanism for a four-stroke 
engine according to claim 1, wherein the gas-oil separating 
cavity is of labyrinth formed by three labyrinth-forming 
walls. 

3. The crankcase scavenging mechanism for a four-stroke 
engine according to claim 1, wherein the one-way valve com 
prises a valve seat, a plastic ball within the valve seat, a 
cylindrical pin, and a seal ring within the valve seat. 

4. The crankcase scavenging mechanism for a four-stroke 
engine according to claim 2, wherein the one-way valve com 
prises a valve seat, a plastic ball within the valve seat, a 
cylindrical pin, and a seal ring within the valve seat. 
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