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(57) ABSTRACT 

A baffle plate includes a discharge portion that discharges 
lubricating oil that has dropped onto the baf?e plate, to an oil 
pan. The discharge portion extends to be inclined in a direc 
tion in Which cylinders are arranged, With respect to a rotation 
central axis of a crankshaft. The discharge portion includes a 
guide groove in Which an upstream portion in a rotational 
direction of the crankshaft is located under a counter Weight, 
and a downstream portion in the rotational direction of the 
crankshaft is located under a crank bearing. The discharge 
portion includes a discharge hole that is formed in the doWn 
stream portion of the guide groove in the rotational direction, 
and that provides communication between the oil pan and an 
engine block. 

16 Claims, 11 Drawing Sheets 
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BAFFLE PLATE 

INCORPORATION BY REFERENCE 

The disclosure of Japanese Patent Application No. 2008 
312238 ?led on Dec. 8, 2008 including the speci?cation, 
drawings and abstract is incorporated herein by reference in 
its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to a baf?e plate. More particularly, 

the invention relates to a baf?e plate that is provided betWeen 
a crankshaft and an oil pan so as to prevent entry of air bubbles 
into lubricating oil in the oil pan. 

2. Description of the Related Art 
Generally, lubricating oil is supplied to lubrication por 

tions of a crankshaft, a camshaft, pistons and the like of an 
internal combustion engine provided in a vehicle such as an 
automobile. Then, the lubricating oil is stored in an oil pan 
provided at a bottom portion of the internal combustion 
engine. The lubricating oil stored in the oil pan is pumped up 
by an oil pump, ?ltered and puri?ed by an oil ?lter, and then, 
the lubricating oil is supplied to the lubrication portions of the 
internal combustion engine again. 
A baf?e plate is installed betWeen the oil pan and the 

crankshaft. The baf?e plate prevents a counter Weight of the 
crankshaft from contacting an oil surface of the lubricating oil 
in the oil pan. Thus, the baf?e plate prevents entry of air 
bubbles into the lubricating oil in the oil pan due to agitation 
of the lubricating oil. 

Also, the baf?e plate suppresses the drive loss of the inter 
nal combustion engine by preventing resistance that Would be 
caused by the lubricating oil When rotating the crankshaft if 
the counter Weight had contact With the lubricating oil in the 
oil pan. 

After the lubricating oil is supplied to the lubrication por 
tions of the internal combustion engine, the lubricating oil 
drops in the cylinder blocks, and the baf?e plate receives the 
lubricating oil. Then, the lubricating oil is discharged (i.e., the 
lubricating oil drops) into the oil pan from a discharge hole. 
By buffering the force of the lubricating oil, generation of air 
bubbles in the surface of the lubricating oil stored in the oil 
pan is prevented, When the oil is returned to the oil pan. 

The lubricating oil to be re-supplied from the oil pan to the 
lubrication portions of the internal combustion engine is 
pumped up by the oil pump. Thus, if air bubbles enters the 
lubricating oil, air remains in a supply passage through Which 
the lubricating oil is supplied from the oil pump to the lubri 
cation portions of the internal combustion engine. Accord 
ingly, the oil pump may not be able to stably supply the 
lubricating oil to the lubrication portions that need to be 
lubricated, and a suf?cient amount of lubricating oil may not 
be supplied to the lubrication portions. Thus, it is desirable 
that no air bubbles should be contained in the lubricating oil 
stored in the oil pan. 
A baf?e plate structure described in Japanese Patent Appli 

cation Publication No. 2007-205228 (JP-A-2007-205228) is 
knoWn. FIG. 10 shoWs the baf?e plate structure described in 
the publication. In FIG. 10, a baf?e plate 3 is provided 
betWeen a crankshaft 1 and an oil pan 2. A discharge hole 4 
that is open to the oil pan 2 is formed in the baf?e plate 3. The 
discharge hole 4 is located doWnstream of a perpendicular 
line A in a rotational direction of the crankshaft 1. The per 
pendicular line A passes through a rotation center of the 
crankshaft 1. 
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2 
Also, a guide groove 5 is formed in the baf?e plate 3. The 

guide groove 5 extends from an upstream side to a doWn 
stream side in the rotational direction of the crankshaft 1. A 
doWnstream-side end portion of the guide groove 5 in an 
extending direction, in Which the guide grove 5 extends, is 
positioned loWer than a bottom surface 311 of the baf?e plate 
3. 
A counter Weight 6 of the crankshaft 1 is located over the 

guide groove 5. The lubricating oil, Which has dropped into 
the guide groove 5, is brought into the discharge hole 4 along 
the guide groove 5 by an air?oW caused by rotation of the 
counter Weight 6. The counter Weight 6 is formed integrally 
With a crankpin (not shoWn) of the crankshaft 1, and has a 
function of maintaining the rotational balance of the crank 
shaft 1. 

Also, in the oil pan 2, a collision Wall 7 is provided in a 
doWnstream side in the rotational direction of the crankshaft 
1. After the lubricating oil ?oWs along the air?oW caused by 
the rotation of the counter Weight 6, and is discharged from 
the discharge hole 4, the lubricating oil collides With the 
collision Wall 7. The collision Wall 7 is positioned doWn 
stream of the discharge hole 4 in the rotational direction of the 
crankshaft 1. 

After the lubricating oil is used for lubrication and drops 
onto the baf?e plate 3, the lubricating oil ?oWs in the guide 
groove 5 along the air?oW that moves in the rotational direc 
tion of the counter Weight 6 of the crankshaft 1. Then, the 
lubricating oil is discharged to the oil pan 2 from the discharge 
hole 4, and inevitably collides With the collision Wall 7 
located doWnstream of the discharge hole 4 in the rotational 
direction of the crankshaft 1, before dropping onto an oil 
surface O of the lubricating oil in the oil pan 2. 

This avoids the situation Where the lubricating oil drops 
and is discharged directly from the baf?e plate 3 onto the oil 
surface O of the lubricating oil in the oil pan 2. When the 
lubricating oil collides With the collision Wall 7, the vapor 
liquid separation of the lubricating oil is accelerated. Then, 
the lubricating oil ?oWs on the collision Wall 7, and is dis 
charged to the oil surface O of the lubricating oil in the oil pan 
2. That is, after the vapor-liquid separation of the lubricating 
oil is accelerated due the collision betWeen the lubricating oil 
and the collision Wall 7, and an amount of air bubbles in the 
lubricating oil is reduced, the lubricating oil is returned to the 
oil pan 2. 

Accordingly, the lubricating oil in the oil pan 2 is main 
tained in a state in Which a bubble fraction (that is, the pro 
portion of air bubbles in unit volume of the lubricating oil) is 
small. Thus, the lubricating oil With a small bubble fraction is 
supplied from the oil pan 2 to the lubrication portions of the 
internal combustion engine. 

HoWever, in the baf?e plate structure, since the lubricating 
oil, Which has dropped onto the guide groove 5, is brought 
along the guide groove 5 to the discharge hole 4 by the air?oW 
caused by the rotation of the counter Weight 6, a gap betWeen 
the counter Weight 6 and the guide groove 5 needs to be made 
small. 

HoWever, if the gap betWeen the counter Weight 6 and the 
guide groove 5 is made small, problems described beloW 
occur. 

If the gap betWeen the counter Weight 6 and the guide 
groove 5 is made small, the lubricating oil ?oWs in an area 
betWeen the guide groove 5 and the counter Weight 6 at a high 
?oW speed due to a Venturi effect associated With the air?oW 
caused by the rotation of the counter Weight 6. Since the 
counter Weight 6 is formed integrally With the crankpin of the 
crankshaft 1, When the counter Weight 6 rotates in a direction 
aWay from the guide groove 5 due to the rotation of the 



US 8,210,149 B2 
3 

crankshaft 1, a negative pressure is generated betWeen the 
counter Weight 6 and the guide groove 5 immediately after the 
counter Weight 6 moves aWay from the guide groove 5. Due to 
the negative pressure, the lubricating oil in the guide groove 5 
is blown together With air, and a large amount of air enters the 
lubricating oil. 
More speci?cally, since a large amount of air enters the 

lubricating oil before the lubricating oil is discharged from 
the discharge hole 4, entry of air into the lubricating oil cannot 
be prevented in the structure in Which the guide groove 5 and 
the discharge hole 4 are formed in the baf?e plate 3. Also, in 
the baf?e plate structure, vapor-liquid separation is per 
formed When the lubricating oil passes through the discharge 
hole 4, and collides With the collision Wall 7 in the oil pan 2. 
HoWever, since a large amount of air enters the lubricating oil 
before the lubricating oil is discharged from the discharge 
hole 4 as described above, the vapor-liquid separation cannot 
be suf?ciently performed only by the collision betWeen the 
lubricating oil and the collision Wall 7. Further, since the 
collision Wall 7 is necessary in addition to the baf?e plate 3 in 
the baf?e plate structure, the baf?e plate structure is compli 
cated. 

In order to prevent entry of air into the lubricating oil due to 
the Venturi effect, it is conceivable to make the gap betWeen 
the counter Weight 6 and the guide groove 5 large. HoWever, 
in order to make the gap betWeen the counterWeight 6 and the 
guide groove 5 large, the baf?e plate 3 needs to be installed so 
that that the gap is made large. Accordingly, the height of the 
engine is made large. Also, since the lubricating oil, Which has 
dropped onto the guide groove 5, needs to be brought along 
the guide groove 5 to the discharge hole 4 by the airflow 
caused by the rotation of the counter Weight 6, there is a limit 
in increasing the gap betWeen the counter Weight 6 and the 
guide groove 5. 
As a result of making the height of the engine large, an 

installation space for the engine in an engine room needs to be 
made large. This makes it dif?cult to install the engine. Thus, 
it is desired to prevent entry of air into the lubricating oil using 
a simple con?guration, While making the gap betWeen the 
counter Weight 6 and the guide groove 5 small. 

SUMMARY OF THE INVENTION 

The invention provides a baf?e plate With a simple con 
?guration, Which prevents entry of air into lubricating oil. 
A ?rst aspect of the invention relates to a baf?e plate 

provided betWeen a crankshaft and an oil pan in Which lubri 
cating oil is stored. The crankshaft is rotatably installed in an 
engine block through crank bearings, the crankshaft includes 
a counter Weight provided betWeen the crank bearings, and 
the crankshaft extends in a direction in Which cylinders are 
arranged. The baf?e plate includes discharge means for dis 
charging the lubricating oil that has dropped onto the baf?e 
plate, to the oil pan. The discharge means includes a guide 
groove in Which an upstream portion in a rotational direction 
of the crankshaft is located under the counter Weight, and a 
doWnstream portion in the rotational direction of the crank 
shaft is located under the crank bearing. The discharge means 
includes a discharge hole that is formed in the doWnstream 
portion of the guide groove in the rotational direction, and that 
provides communication betWeen the oil pan and the engine 
block. 

In the above-described aspect, the discharge means may 
extend on a surface of the baf?e plate so that the discharge 
means is inclined With respect to a rotation central axis of the 
crankshaft. 
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4 
According to the above-described aspect, the lubricating 

oil, Which has dropped onto the baf?e plate, is guided by the 
guide groove, and the guide groove extends to be inclined in 
the direction in Which the cylinders are arranged, With respect 
to the rotation central axis of the crankshaft. In the guide 
groove, the upstream portion in the rotational direction of the 
crankshaft is located under the counter Weight, and the doWn 
stream portion in the rotational direction of the crankshaft is 
located under the crank bearing. The discharge hole, Which 
provides communication betWeen the oil pan and the engine 
block, is formed in the doWnstream portion of the guide 
groove in the rotational direction. Therefore, the lubricating 
oil, Which has been brought into the guide groove, is guided to 
the doWnstream side by an air?oW caused by rotation of the 
counter Weight. 
The crank bearing is located over the doWnstream side of 

the guide groove excluding the upstream portion of the guide 
groove. That is, the counter Weight is not located over the 
doWnstream side of the guide groove. Thus, the lubricating oil 
?oWs in the doWnstream side of the guide groove at a loW ?oW 
speed. Accordingly, the lubricating oil sloWly drops into the 
oil pan from the discharge hole of the doWnstream portion of 
the guide groove. 

Thus, even When a gap betWeen the counter Weight and the 
guide groove is made small, entry of air into the lubricating oil 
due to a Venturi effect is prevented. As a result, entry of air 
into the lubricating oil is prevented using a simple con?gu 
ration in Which the discharge means including the guide 
groove and the discharge hole is simply provided in the baf?e 
plate. Thus, the con?guration of the baf?e plate is simpli?ed. 
A second aspect of the invention relates to a baf?e plate 

provided betWeen a crankshaft and an oil pan in Which lubri 
cating oil is stored. The crankshaft includes a counter Weight 
and a crank bearing. The baf?e plate is closest to the crank 
shaft at a position on a line extending from the counter Weight 
in a radial direction of the counter Weight. A discharge hole 
that discharges the lubricating oil to the oil pan is formed in 
the baf?e plate at a position aWay from any line extending 
from the counter Weight in the radial direction of the counter 
Weight. 
A third aspect of the invention relates to a baf?e plate 

provided betWeen a crankshaft and an oil pan in Which lubri 
cating oil is stored. The crankshaft includes a counter Weight 
and a crank bearing. A discharge hole that discharges the 
lubricating oil to the oil pan is formed in the baf?e plate at a 
position aWay from any line extending from the counter 
Weight in a radial direction of the counter Weight. Guide 
means for guiding the lubricating oil to the discharge hole is 
formed in the baf?e plate, and the guide means is constituted 
by at least one of a groove and a protrusion. 

Thus, according to the above aspects, it is possible to 
provide the baf?e plate With the simple con?guration, Which 
prevents entry of air into the lubricating oil. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and further objects, features and advantages 
of the invention Will become apparent from the folloWing 
description of example embodiments With reference to the 
accompanying draWings, Wherein like numerals are used to 
represent like elements and Wherein: 

FIG. 1 is a diagram shoWing a baf?e plate according to a 
?rst embodiment of the invention, and is a longitudinal sec 
tional vieW of an engine that includes the baf?e plate; 

FIG. 2 is a diagram shoWing the baf?e plate according to 
the ?rst embodiment of the invention, and is a perspective 
vieW of a piston, a connecting rod, and a crankshaft; 
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FIG. 3 is a diagram showing the baffle plate according to 
the ?rst embodiment of the invention, and is an exploded vieW 
of an oil pan and the baf?e plate; 

FIG. 4 is a diagram shoWing the baffle plate according to 
the ?rst embodiment of the invention, and is a top vieW of the 
baf?e plate; 

FIG. 5A and FIG. 5B are sectional vieWs of a main portion 
of the engine of FIG. 1; 

FIG. 5B is a top vieW of a main portion of the baffle plate, 
in Which a counter Weight and a crank bearing are shoWn by 
virtual lines to clarify a positional relation betWeen a guide 
groove, and the counter Weight and the crank bearing; 

FIG. 6 is a diagram shoWing the baffle plate according to 
the ?rst embodiment of the invention, and is a cross sectional 
vieW of the engine shoWing a positional relation betWeen the 
baf?e plate and the counter Weight; 

FIG. 7A shoWs a sectional vieW of the baffle plate taken 
along a line B-B in FIG. 6, and a positional relation betWeen 
the baffle plate, and the counter Weight and the crank bearing 
over the baffle plate; 

FIG. 7B shoWs a sectional vieW of the baf?e plate taken 
along a line A-A in FIG. 6, and a positional relation betWeen 
the baffle plate, and the counter Weight and the crank bearing 
over the baffle plate; 

FIG. 8 is a diagram shoWing a baffle plate according to the 
modi?cation of the embodiment of the invention, and is a top 
vieW of the baffle plate; 

FIG. 9A is a sectional vieW of a main portion of the engine 
in FIG. 1; 

FIG. 9B is a top vieW of a main portion of the baffle plate, 
in Which the counter Weight and the crank bearing are shoWn 
by virtual lines to clarify a positional relation betWeen guide 
grooves, and the counter Weight and the crank bearing; 

FIG. 10 is a sectional vieW of an oil pan having a baffle 
plate structure in related art; and 

FIG. 11 is a diagram shoWing a baf?e plate according to a 
second embodiment of the invention, and is an exploded vieW 
of the oil pan and the baffle plate. 

DETAILED DESCRIPTION OF EMBODIMENTS 

Hereinafter, a baf?e plate according to a ?rst embodiment 
of the invention Will be described With reference to FIG. 1 to 
FIG. 9. 

FIG. 1 shoWs an engine 11 that is a four-cylinder engine 
mounted on a vehicle such as an automobile. The engine 11 
includes a cylinder block 12, a cylinder head 13 ?xed to an 
upper portion of the cylinder block 12, and an oil pan 14 ?xed 
to a loWer portion of the cylinder block 12. The cylinder block 
12 and the cylinder head 13 constitute an engine block. 
The cylinderblock 12 includes cylinders 16a to 16d each of 

Which is provided betWeen partition Walls 15. Pistons 17a to 
17d are provided in the respective cylinders 16a to 16d so that 
the pistons 17a to 17d slide upWard and doWnWard. The four 
pistons 17 a to 17d reciprocate so that there is a phase differ 
ence of 180° betWeen the pistons 17a and 17d located at both 
ends and the pistons 17b and 170 located betWeen the pistons 
17a and 17d. 
The pistons 17a to 17d are coupled to a crankshaft 19 

through connecting rods 18. The crankshaft 19 extends in a 
direction in Which the cylinders 16a to 16d are arranged. The 
crankshaft 19 includes crankpins 20, crank arms 21, counter 
Weights 22, and crank journals 24. Each crankpin 20 is 
coupled to a loWer end portion of the connecting rod 18. Each 
crankpin 20 is supported by the crank arms 21 from both sides 
of the crankpin 20. Each counter Weight 22 has larger mass 
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6 
than that of the crank arm 21. Each crank journal 24 is rotat 
ably attached to the partition Wall 15 of the cylinder block 12 
through a crank bearing 23. 
The counter Weights 22 are provided integrally With the 

crank arms 21. A set of the counter Weights 22 is provided 
betWeen the crank bearings 23 (in the embodiment, tWo 
counter Weights 22 are provided betWeen the crank bearings 
23). Also, a crank pulley 25 is ?tted to one end of the crank 
shaft 19 and a ?yWheel 26 is ?tted to the other end of the 
crankshaft 19. 

Lubricating oil 0 is stored in the oil pan 14. An oil strainer 
27 is provided in the oil pan 14. The oil strainer 27 includes a 
suction port 2711 immersed in the lubricating oil 0 in the oil 
pan 14, and a strainer pipe 27b coupled to the suction port 
2711. 
The strainer pipe 27b is coupled to an oil pump (not 

shoWn). The oil pump sucks up the lubricating oil 0 in the oil 
pan 14 through the suction port 2711 and the strainer pipe 27b. 
The lubricating oil 0 sucked up from the oil pan 14 by the oil 
pump is puri?ed by an oil ?lter (not shoWn), and then supplied 
to the lubrication portions of the pistons 17a to 17d, the crank 
bearings 23, and a camshaft provided in the cylinder head 13. 
A baffle plate 31 is provided over the oil pan 14 so as to be 

positioned betWeen the oil pan 14 and the crankshaft 19. The 
baf?e plate 31 is installed over the oil pan 14 so that, When an 
end portion of the counter Weight 22 is located close to the oil 
pan 14, a gap betWeen the counter Weight 22 and the baf?e 
plate 31 is small. 
The baf?e plate 31 is formed by press forming a relatively 

thin metal plate, and includes a body 3111 that covers the oil 
pan 14, and a ?ange portion 31b that is provided around a 
peripheral portion of the body 31a and is ?xed to a top end 
portion of the oil pan 14 by bolts or the like. The ?ange portion 
3 1b may be ?xed to a bottom end portion of the cylinder block 
12 by bolts or the like. 

Also, as shoWn in FIG. 3 and FIG. 4, an indentation 310 is 
formed at one corner of the baffle plate 31. The strainer pipe 
27b of the oil strainer 27, a portion of Which is positioned 
inside the oil pan 14, is coupled to the oil pump through the 
indentation 310. 
As shoWn in FIG. 3, the body 31a of the baffle plate 31 

includes a curved portion 3 1d that is curved toWard the oil pan 
14. The curved portion 31d is formed into the curved shape 
that is the same as the outer shape of the counter Weight 22 as 
shoWn in FIG. 2. Also, a plurality of guide grooves 32 are 
formed in the curved portion 31d. Each of the guide grooves 
32 in the curved portion 31d is depressed toWard the oil pan 
14, and a certain gap S (S is approximately 9 mm) is formed 
betWeen the guide groove 32 and the counter Weight 22 as 
shoWn in FIG. 7A. 

Also, as shoWn in FIG. 5A, the guide groove 32 extends to 
be inclined in the direction in Which the cylinders 16a and 16d 
are arranged, With respect to the rotation central axis C of the 
crankshaft 19, that is, the rotation central axis C that extends 
through the crank journal 24 that is rotatably supported by the 
crank bearing 23. In other Words, in the curved portion 31d, 
the guide groove 32 extends to be inclined With respect a 
direction perpendicular to the rotation central axis C of the 
crankshaft 19 (hereinafter, this direction may be simply 
referred to as “Width direction of the curved portion 31d”). 
As shoWn in FIG. 5B, in the guide groove 32, an upstream 

portion 32a in the rotational direction R of the crankshaft 19 
(hereinafter, simply referred to as “upstream portion”) is 
located under the counter Weight 22. Also, as shoWn in FIG. 6, 
the upstream portion 32a is located near a center of the curved 
portion 31d in the Width direction of the curved portion 31d. 
A doWnstream portion 32b in the rotational direction R of the 
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crankshaft 19 (hereinafter, simply referred to as “downstream 
portion”) is located under the crank bearing 23. Also, as 
shown in FIG. 6, the downstream portion 32b is located 
downstream of the center of the curved portion 31d in the 
width direction, in the rotational direction R of the crankshaft 
19. 

In the downstream portion 32b of the guide groove 32, a 
discharge hole 33 is formed. The discharge hole 33 provides 
communication between the oil pan 14 and the cylinder block 
12. As shown in FIG. 7B, the certain gap S (S is approxi 
mately 9 mm) is formed between the discharge hole 33 and a 
line extending from the counter weight 22 in the direction of 
the rotation central axis C of the crankshaft 19 (i.e., a dotted 
line in FIG. 7B). In the ?rst embodiment, the guide groove 32 
and the discharge hole 33 may be regarded as discharge 
means (discharge portion) according to the invention. 

FIG. 5B shows a main portion of the baf?e plate 31 seen 
from above. In FIG. 5B, the counter weight 22 and the crank 
bearing 23 are shown by virtual lines to clarify a positional 
relation between the guide groove 32, and the counter weight 
22 and the crank bearing 23. FIG. 7A is a sectional view of the 
baf?e plate 31 taken along the line B-B in FIG. 6. FIG. 7B is 
a sectional view of the baf?e plate 31 taken along the line A-A 
in FIG. 6. Each of the sectional views shows the baf?e plate 
31, the counter weight 22, and the crank bearing 23 to clarify 
the positional relation between the counter weight 22 and the 
crank bearing 23 located above, and the baf?e plate 31. 

The baf?e plate 31 functions as a partition between the oil 
pan 14 and the counter weight 22 so as to prevent the counter 
weight 22 of the crankshaft 19 from contacting an oil surface 
of the lubricating oil 0 in the oil pan 14. Thus, the baf?e plate 
31 prevents entry of air bubbles into the lubricating oil 0 in 
the oil pan 14 due to agitation of the lubricating oil 0. 

Also, the baf?e plate 31 suppresses the drive loss of the 
engine 11 by preventing resistance that would be caused by 
the lubricating oil 0 when rotating the crankshaft 19 if the 
counter weight 22 had contact with the lubricating oil 0 in the 
oil pan 14. 

After the lubricating oil 0 is supplied to the lubrication 
portions of the engine 11, the lubricating oil 0 drops in the 
cylinderblock 12. The body 31a of the baf?e plate 31 receives 
the lubricating oil 0 that has dropped in the cylinder block 12, 
thereby preventing the lubricating oil 0 from directly drop 
ping into the oil pan 14. 

In the baf?e plate 31 according to the ?rst embodiment, the 
guide groove 32 guides the lubricating oil 0 that has dropped 
onto the baf?e plate 31, and the guide groove 32 extends to be 
inclined in the direction in which the cylinders 16a to 16d are 
arranged, with respect to the rotation central axis C of the 
crankshaft 19. In the guide groove 32, the upstream portion 
32a is located under the counter weight 22, and the down 
stream portion 32b is located under the crank bearing 23. The 
discharge hole 33, which provides communication between 
the oil pan 14 and the cylinder block 12, is formed in the 
downstream portion 32b of the guide groove 32. Thus, the 
lubricating oil 0, which has dropped onto the body 31a of the 
baf?e plate 31, ?ows into the curved portion 31d and is 
brought into the guide groove 32. 

The curved shape of the curved portion 31d is the same as 
the outer shape of the counter weight 22. The guide groove 32 
is formed in the curved portion 31d, and the guide groove 32 
is depressed toward the oil pan 14. Thus, the lubricating oil 0 
brought into the curved portion 31d is brought to the down 
stream side of the guide groove 32 by an air?ow caused by the 
rotation of the counter weight 22. 
When the counter weight 22 is close to the guide groove 32, 

the crank bearing 23 is located over the downstream side of 
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8 
the guide groove 32 excluding the up stream portion 32a of the 
guide groove 32. That is, the counter weight 22 is not located 
over the downstream side of the guide groove 32. This 
reduces the in?uence of the air?ow caused by the rotation of 
the counter weight 22 on the lubricating oil 0 that ?ows in the 
downstream side of the guide groove 32. That is, the ?ow 
speed of the lubricating oil 0 is low in the downstream side of 
the guide groove 32. Accordingly, the lubricating oil 0 slowly 
drops into the oil pan 14 from the discharge hole 33 of the 
downstream portion 32b of the guide groove 32.As described 
above, the baf?e plate 31 according to the ?rst embodiment 
includes the portion where the lubricating oil 0 ?ows slowly. 
Thus, even when a gap between the counter weight 22 and the 
guide groove 32 is made small, entry of air into the lubricating 
oil 0 due to the Venturi effect is prevented. 
As a result, entry of air into the lubricating oil 0 is pre 

vented using a simple con?guration in which the guide 
groove 32 and the discharge hole 33 are simply foamed in the 
baf?e plate 31. Thus, the con?guration of the baf?e plate 31 is 
simpli?ed. 

In the ?rst embodiment, although one discharge means, 
which includes the guide groove 32 and the discharge hole 33, 
is provided for one counter weight 22, a plurality of (for 
example, two) discharge means, each of which includes the 
guide groove 32 and the discharge hole 33, may be provided 
for each counter weight 22 as shown in FIG. 8, FIG. 9A, and 
FIG. 9B. In this case, entry of air bubbles into the lubricating 
oil 0 is prevented, and an amount of returned lubricating oil 
0 is increased. FIG. 8 corresponds to FIG. 4, FIG. 9A corre 
sponds to FIG. 5A, and FIG. 9B corresponds to FIG. 5B. 

In the baf?e plate 31 according to the ?rst embodiment, a 
discharge hole 33 that discharges the lubricating oil 0 to the 
oil pan 14 is formed in the baf?e plate 31 at a position away 
from any line extending from the counter weight 22 in a radial 
direction of the counter weight 22. Guide means for guiding 
the lubricating oil 0 to the discharge hole 33 is formed in the 
baf?e plate 31, and the guide means is constituted by at least 
one of a groove and a protrusion. The guide groove 32 is one 
example of the guide means. 

That is, the guide means is not limited to the guide groove 
32 in the ?rst embodiment. The guide means constituted by at 
least one of a groove and a protrusion may have any shape as 
long as the guide means guides the lubricating oil 0 that has 
dropped from the counter weight 22 along a line extending 
from the counter weight 22 in the radial direction of the 
counter weight 22, to a position away from any line extending 
from the counter weight 22 in the radial direction of the 
counter weight 22. Also, the guide means may be formed in a 
shape that guides the lubricating oil 0 that has dropped from 
the counter weight 22 to the discharge hole 33. 

Next, a second embodiment of the invention will be 
described with reference to FIG. 11. The same and corre 
sponding portions as those in the ?rst embodiment are 
denoted by the same reference numerals, and the description 
thereof will be omitted. A baf?e plate 41 according to the 
second embodiment includes a corrugated portion that is 
formed so that each point on a ridge 42 is located on a 
corresponding line extending from the counter weight 22 in a 
radial direction of the counter weight 22, and a trough 43 is 
located away from any line extending from the crank bearing 
23 in a radial direction of the crank bearing 23. 
The discharge hole 33 is formed in the trough 43. The 

discharge hole 33 is disposed downstream of a position 
directly under the crankshaft 19, in the rotational direction of 
the crankshaft 19, as in the ?rst embodiment. A plurality of 
discharge holes 33 may be formed in one trough. 
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The second embodiment may be combined With the ?rst 
embodiment. In this case, the guide groove 32 includes the 
upstream portion 3211 that is located close to the ridge 42. The 
guide groove 32 extends toWard the downstream portion 32b 
located doWnstream of the upstream portion 32a in the rota 
tional direction of the crankshaft 19, that is, the guide groove 
32 extends toWard the discharge hole 33. 

The baffle plate 31 according to the second embodiment 
may be closest to the counter Weight 22 at a position on a line 
extending from the counter Weight 22 in the radial direction of 
the counter Weight 22; and the discharge hole 33 that dis 
charges the lubricating oil 0 to the oil pan may be formed in 
the baffle plate 31 at a position aWay from any line extending 
from the counter Weight 22 in the radial direction of the 
counter Weight 22. 

That is, in the second embodiment, by forming protruding 
portions and recessed portions, it is possible to move the 
lubricating oil 0 to a position in the baffle plate 31, Which is 
aWay from any line extending from the counter Weight 22 in 
the radial direction of the counter Weight 22, using gravity. 

Also, in the embodiments, the discharge hole 33 may be 
formed in the curved portion 31d at a portion at Which the 
curved portion 31d is closest to the surface of the lubricating 
oil 0 in the oil pan 14. That is, the curved portion 31d may be 
framed so that the discharge hole 33 is aligned With the 
loWermost point in the curved portion 31d. 

The baf?e plate 31 according to each of the embodiments 
may further include a collision Wall provided in the oil pan 14. 
In this case, the lubricating oil 0, Which has been discharged 
from the discharge hole 33, collides With the collision Wall 
before the lubricating oil 0 drops into the oil pan 14. 
As described above, the baffle plate according to the inven 

tion has the simple con?guration, and has an advantageous 
effect of preventing entry of air into the lubricating oil. Thus, 
the baffle plate according to the invention is useful as a baffle 
plate or the like provided betWeen the crankshaft and the oil 
pan so as to prevent entry of air bubbles into lubricating oil in 
the oil pan. 

In the above invention, a plurality of the discharge means 
may be provided for each counter Weight. 

According to the above invention, the plurality of dis 
charge means, each of Which includes the guide groove and 
the discharge hole, are provided for each counter Weight. 
Therefore, entry of air into the lubricating oil is prevented, 
While an amount of the returned lubricating oil is increased. 

While the invention has been described With reference to 
example embodiments thereof, it is to be understood that the 
invention is not limited to the described embodiments or 
constructions. To the contrary, the invention is intended to 
cover various modi?cations and equivalent arrangements. In 
addition, While the various elements of the example embodi 
ments are shoWn in various combinations and con?gurations, 
other combinations and con?gurations, including more, less 
or only a single element, are also Within the scope of the 
invention. 
What is claimed is: 
1. A baf?e plate provided betWeen a crankshaft and an oil 

pan in Which lubricating oil is stored, Wherein the crankshaft 
is rotatably installed in an engine block through crank bear 
ings, the crankshaft includes a counter Weight provided 
betWeen the crank bearings, and the crankshaft extends in a 
direction in Which cylinders are arranged, the baffle plate 
comprising: 

a discharge portion that discharges the lubricating oil that 
has dropped onto the baf?e plate, to the oil pan; 

Wherein the discharge portion includes a guide groove in 
Which an up stream portion in a rotational direction of the 
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10 
crankshaft is located under the counter Weight, and a 
doWnstream portion in the rotational direction of the 
crankshaft is located under the crank bearing; and 

Wherein the discharge portion includes a discharge hole 
that is formed in the doWnstream portion of the guide 
groove in the rotational direction, and that provides 
communication betWeen the oil pan and the engine 
block. 

2. The baffle plate according to claim 1, Wherein the dis 
charge portion extends on a surface of the baffle plate so that 
the discharge portion is inclined With respect to a rotation 
central axis of the crankshaft. 

3. The baffle plate according to claim 1, Wherein a plurality 
of the discharge portions are provided for each counter 
Weight. 

4. A baffle plate provided betWeen a crankshaft and an oil 
pan in Which lubricating oil is stored, Wherein the crankshaft 
includes a counter Weight and a crank bearing, the baf?e plate 
comprising 

a through portion that includes a discharge hole, Wherein 
the discharge hole discharges the lubricating oil to the oil 
pan, and the discharge hole is formed in the baffle plate 
at a position aWay from any line extending from the 
counter Weight in a radial direction of the counter 
Weight, 

Wherein the baf?e plate is closest to the crankshaft at a 
position on a line extending from the counter Weight in 
the radial direction of the counter Weight. 

5. The baffle plate according to claim 4, Wherein the dis 
charge hole is formed in the baffle plate at a position on a line 
extending from the crank bearing in a radial direction of the 
crank bearing. 

6. The baffle plate according to claim 4, further comprising 
a curved portion that extends in a direction of a rotation 

central axis of the crankshaft, and that is curved toWard 
the oil pan. 

7. The baffle plate according to claim 6, Wherein the curved 
portion is closest to a surface of the lubricating oil in the oil 
pan at a substantially center of the curved portion in a Width 
direction of the curved portion. 

8. The baffle plate according to claim 6, Wherein a curved 
surface of the curved portion is formed so that a distance 
betWeen the counter Weight and the curved surface of the 
curved portion is constant. 

9. The baffle plate according to claim 6, Wherein the dis 
charge hole is formed in the curved portion at a portion at 
Which the curved portion is closest to a surface of the lubri 
cating oil in the oil pan. 

10. The baf?e plate according to claim 6, Wherein the 
discharge hole is formed doWnstream of a substantially center 
of the curved portion in a Width direction of the curved por 
tion, in a rotational direction of the crankshaft. 

11. The baffle plate according to claim 4, further compris 
mg 

a guide groove that includes a portion located on a line 
extending from the counter Weight in the radial direction 
of the counter Weight, Wherein the guide groove extends 
from a position upstream of the discharge hole in a 
rotational direction of the crankshaft, to the discharge 
hole, and the lubricating oil ?oWs into the discharge hole 
through the guide groove. 

12. The baffle plate according to claim 11, Wherein a plu 
rality of the guide grooves are formed for each counter 
Weight. 

13. The baffle plate according to claim 4, Wherein a plural 
ity of the discharge holes are formed for each counter Weight. 
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14. The baf?e plate according to claim 4, further compris- 16. A baf?e plate provided between a crankshaft and an oil 
ing pan in Which lubricating oil is stored, Wherein the crankshaft 

a collision Wall provided in the oil pan, Wherein the lubri- includtfs? Counter Weight and a Crank bearing: the baf?e Plate 
cating oil, Which has been discharged from the discharge COmPr 15mg? 
hole, collides With the collision Wall before the lubricat- 5 a through Portion that includes a discharge hole: wherein 
ing O11 drops into the 011 pan the discharge hole discharges the lubricating oil to the oil 

pan, and the discharge hole is formed in the baf?e plate 
at a position aWay from any line extending from the 
counter Weight in a radial direction of the counter 

10 Weight; and 
a guide portion that guides the lubricating oil to the dis 

charge hole, and that is constituted by at least one of a 
groove and a protrusion. 

15. The baf?e plate according to claim 4, further compris 
ing 

a corrugated portion that is formed so that each point on a 
ridge is located on a corresponding line extending from 
the counter Weight in the radial direction of the counter 
Weight, and a trough is located aWay from any line 
extending from the counter Weight in the radial direction 
of the counter Weight. * * * * * 


