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An oil seal disposed between a device having a rotary 
shaft and the rotary shaft. The oil seal comprises an 
annular supporting member supported within the fixed 
structure of the device and an annular elastic sealing 
member disposed in contact with the outer peripheral 
surface of the rotary shaft in such a manner as to allow 
relative sliding rotation therebetween. The annular 
supporting member has a peripheral supporting portion 
with a cup-shaped section taken along a plane including 
the axis of the rotary shaft, and the cup-shaped section 
opens to the outside of the device in the axial direction 
thereof. The annular elastic sealing member is fixed to 
an annular, radially-invardly projecting portion of the 
annular supporting member. 

2 Claims, 1 Drawing Sheet 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more specific information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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OIL SEAL 

This application is a continuation of application Ser. 
No. 081,027, filed Aug. 3, 1987, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an oil seal, and more 

particularly to an oil seal which is suitable for sealing 
the gaps between a crankcase and a crankshaft of a 
crankcase pre-compression type two-cycle internal 
combustion engine. 

2. Description of the Prior Art 
An example of a conventional oil seal provided for an 

internal combustion engine of this type is so structured 
that it is integrally incorporated into a bearing which 
supports a crankshaft in such a manner as to allow the 
crankshaft's rotation relative to a crankcase. Since an oil 
seal with such a structure is manufactured on the basis 
of a special specification, its manufacture involves high 
production costs and a great deal of time. In addition, 
the bearing suffers from incomplete sealing of the radi 
ally inner and outer peripheral surfaces, and also from a 
relatively large weight as a bearing, 
Another conventional oil seal of this kind is known. 

This oil seal has at a cup-shaped supporting member 
having at the radially outer edge a peripheral wall 
which is integral therewith and extends in the axial 
direction, and an annular elastic sealing member sup 
ported on the radially inner end of the supporting mem 
ber, the tip of the axially extending peripheral wall of 
the peripheral supporting member being supported in 
such a manner as to face the axially inner direction of 
the device. Such an oil seal forms, on the crankcase side, 
a relatively large dead space communicating with the 
interior of the crankcase, which in turn causes an in 
crease in the volume of the interior of the crankcase. 
Consequently, in the case of a crankcase pre-compres 
sion type two-cycle internal combustion engine, the 
primary compression ratio of the mixture within the 
crankcase drops, thus failing to provide the desired 
engine efficiency. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 
eliminate the above-described defects of the prior art, 
and to provide an oil seal having a simple yet conve 
nient configuration. 

In order to achieve the above-stated object, the pres 
ent invention provides an oil seal disposed between a 
device having a rotary shaft and the rotary shaft, the oil 
seal comprising: an annular supporting member sup 
ported within the fixed structure of the device and hav 
ing a peripheral supporting portion with a cup-shaped 
section taken along a plane including the axis of the 
rotary shaft, the cup-shaped section opening to the 
outside of the device in the axial direction thereof; and 
an annular elastic sealing member disposed in contact 
with the outer peripheral surface of the rotary shaft in 
such a manner as to allow relative sliding rotation there 
between, the annular elastic sealing member being fixed 
to an annular projecting portion of the annular support 
ing member that projects therefrom radially inwardly. 
By virtue of the arrangement of the oil seal in accor 

dance with the present invention, the volume of the 
interior of the device in which the oil seal is disposed for 
providing a seal is reduced by an amount corresponding 
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2 
to the volume of the peripheral supporting portion with 
the U-shaped section of the annular supporting member. 
Thus, the oil seal of the present invention may be suit 
ably used to provide a seal for, particularly, the crank 
shaft of a crankcase pre-compression type two-cycle 
internal combustion engine, while achieving a reduction 
in the dead space of the crankcase and, hence, an in 
crease in the primary compression ratio of the mixture 
within the crankcase such as to improve the engine 
efficiency. In addition, it is possible to reduce the vol 
ume of the crank web by an amount corresponding to 
the reduction in the dead space of the crankcase, reduce 
the weight of the engine, and enable effective use of 
space which had been dead space in the prior art by 
making it open outwardly. 
BRIEF DESCRIPTION OF THE DRAWINGS 
The single drawing is a cutaway sectional view 

through essential parts of a crankcase pre-compression 
type internal combustion engine of a chain saw, to 
which an oil seal in accordance with an embodiment of 
the present invention is applied. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will be described with respect 
to an embodiment thereof illustrated in the single draw 
ling. 

In the illustrated embodiment, the present invention 
is applied to, for example, a crankcase pre-compression 
type two-cycle internal combustion engine of a chain 
saw. An oil seal 1 in accordance with the present inven 
tion is provided for the purpose of sealing the gaps 
between a crankcase 2 and a crankshaft 3 of the two-cy 
cle internal combustion engine. The crankcase 2 has a 
stepped opening 4 formed at one end thereof in such a 
manner as to open in the axial direction. The opening 4 
in turn has a smaller-diameter opening portion 6 in 
which a rolling bearing 5 such as a ball bearing is dis 
posed, and a larger-diameter opening portion 7 which is 
formed on the axially outer side of the smaller-diameter 
opening portion 6 in a concentrical manner, and in 
which the oil seal 1 is disposed. The crankshaft 3 is 
rotatably supported by the bearing 5 and extends from 
the opening 4 to the outside of the crankcase 2. A fixed 
part 8 including an oil pump device is disposed around 
the portion of the crankshaft 3 that extends from the 
crankcase 2 to the outside thereof in juxtaposition with 
the end of the crankcase 2 in which the opening 4 is 
formed. 
The oil seal 1 has an annular supporting member 9 

formed of a material such as metal, and an annular elas 
tic sealing member 10 supported by the supporting 
member 9 and formed of an elastic material such as 
rubber. 
The supporting member 9 has a peripheral supporting 

portion which has a thin-walled structure which in turn 
has a cup-shaped section taken along a plane including 
the axis of the crankshaft 3 and which opens to the 
outside of the crankcase 2 in the axial direction thereof. 
The peripheral supporting portion of the annular sup 
porting member 9 consists of an radially outer periph 
eral wall 11 extending axially outwardly and fitted 
tightly on the inner peripheral surface of the larger 
diameter opening portion 7 of the opening 4 of the 
crankcase 2, an axially inner wall 12 extending from the 
axially inner end of the radially outer peripheral wall 11 
and disposed in contact with a shoulder portion 13 of 
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the opening 4 and with an axially outer end surface of 
the bearing 5, and a radially inner wall 14 extending 
from the radially inner end of the axially inner wall 12 
within the larger-diameter opening portion 7 in a con 
centrical manner with respect to the radially outer pe 
ripheral wall 11. Thus, the radially outer peripheral 
wall 11, the axially inner wall 12 and the radially inner 
wall 14 together define a U-shaped section having an 
annular space 15 which opens outwardly in the axial 
direction. The supporting member 9 further has a radi 
ally-inwardly projecting annular wall portion 16 which 
is integral therewith and projects radially inwardly 
from the axially outer end of the radially inner wall 14 
to support the annular elastic sealing member 10 that is 
formed of an elastic material such as rubber. 

This annular elastic sealing member 10 has an annular 
groove 17 formed therein and opening substantially 
radially outward when viewed from the perspective of 
a section therethrough taken in a plane including the 
axis of the crankshaft 3. The annular groove 17 is fitted 
around the radially-inwardly projecting wall portion 16 
of the annular supporting member 9 and is secured 
thereto by, for instance, bonding, thereby fixing the 
sealing member 10 to the supporting member 9. The 
radially inner peripheral surface of a tip 18 of the sealing 
member 10 that extends axially inwardly constitutes a 
sealing portion 19 which is in contact with the outer 
peripheral surface of the crankshaft 3. A spring ring 20 
is fitted on the radially outer surface of the tip 18 such 
as to press the tip 18 radially inward and thereby to 
bring it into close contact with the outer peripheral 
surface of the crankshaft 3, thus providing liquid-tight 
sealing between these members and enabling relative 
sliding rotation therebetween. 
The sealing member 10 is also provided with an annu 

lar dust-prevention lip portion 21 formed at a location 
which is axially outward of the sealing portion 19. This 
lip portion 21 is in sliding engagement with the outer 
peripheral surface of the crankshaft 3 so as to prevent 
any dust from entering the interior of the crankcase 2 
from the outside. The sealing member 10 is further 
provided with an annular projection 22 formed inte 
grally therewith and extending substantially axially 
outward from the end portion of the sealing member 10 
at which it is mounted on the supporting member 9. 
This projection 22 projects axially outwardly from the 
end surface of the crankcase 2, thereby providing a 
double seal which prevents penetration of any foreign 
matter through the gap between the crankcase 2 and the 
fixed part 8. 
By virtue of this arrangement of the oil seal in accor 

dance with the present invention, in the larger-diameter 
opening portion 7 of the opening 4 of the crankcase 2, 
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4. 
the annular space 15, which acts as dead space located 
within the opening portion 7 closer to its radially out 
ward periphery, is enclosed by the axially inner wall 12 
and the radially inner wall 14 of the supporting member 
9 which supports the oil seal 1, thus achieving a great 
deal of reduction in the volume of the remaining dead 
space portion 23 which communicates with the interior 
of the crankcase 2 through the bearing 5. In addition, 
the rise in pressure within the dead space portion 23 
formed in the larger-diameter opening portion 7 which 
is caused by a primary compression of the mixture 
within the crankcase 2 acts on the sealing member 10 in 
such a direction that the sealing member 10 is pressed 
against the crankshaft 3, thereby ensuring that any leak 
age of liquid from the interior of the crankcase 2 is 
positively prevented. The illustrated embodiment is 
advantageous in that a surface of the axially inner wall 
12 and a surface of the radially-inwardly projecting 
annular wall portion 16 can be used in determining the 
relative positions of the members concerned, and a large 
section modulus can be employed so as to reduce the 
thickness of the supporting member 9. However, the 
sealing member 10 may be mounted directly on the 
radially inner end of the axially inner wall 12, in which 
case the volume of the dead space 23 can be further 
-decreased. 

I claim: 
1. An oil seal disposed in a device which includes a 

rotary shaft and a fixed structure thereabout, said oil 
seal comprising: an annular supporting member sup 
ported within the fixed structure of said devipe having 
a peripheral supporting portion with a cup-shaped sec 
tion taken along a plane including the axis of said rotary 
shaft, said cup-shaped section opening to the outside of 
said device in the axial direction thereof, and said pe 
ripheral supporting portion having an axially outer 
whole surface of a fixed part of a roller bearing which 
rotatably support said rotary shaft; and an annular elas 
tic sealing member disposed in contact with the outer 
peripheral surface of said rotary shaft in such a manner 
as to allow relative sliding rotation therebetween, said 
annular supporting member further having a radially 
inwardly projecting annular wall portion extending 
from said peripheral supporting portion and fixed to 
said elastic sealing member for supporting said sealing 
member. 

2. An oil seal according to claim 1, wherein said 
annular elastic member has an annular dust prevention 
lip portion and an annular projection formed therein so 
as to provide a double seal which prevents penetration 
of any foreign matter through the outer peripheral sur 
face of said rotary shaft. 
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