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Correspondence Address: 
MORGAN, LEWIS & BOCKIUS LLP (SF) Amethod for manufacturing a cam shaft oil seal comprising 
2 PALO ALTO SQUARE a ring-shaped metal member, an inner rubber member con 
PALO ALTO, CA 94306 (Us) nected to the ring-shaped metal member and contacting an 

outer surface of a cam shaft, and an outer rubber member 
(21) Appl' NO‘: 11/016’525 connected to the ring-shaped metal member and contacting 
(22) Filed: Dec‘ 17 200 4 a bearing cap. The method included pouring heated rubber 

’ material into a mold after the ring-shaped metal member is 

(30) Foreign Application Priority Data disposed Within the mold and applying heat in a ?rst 
speci?ed temperature for a ?rst speci?ed time range and 

Dec. 17, 2003 (KR) .......................... .. 10-2003-0092354 then applying heat in a Second Speci?ed temperature for a 
second time. Thereafter a surface treatment is performed for 

Publication Classi?cation the inner rubber member and the outer rubber member 
formed on the metal member and a ring-shaped coil spring 

(51) Int. Cl.7 ...................................................... .. FOIL 1/02 is installed on an outer surface of the inner rubber member. 
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FIG.2 

disposing 0 formed metal member within a mold —~ 321 

pouring heated rubber material into the mold 1522 

first heat applying process 1323 

second heot applying process ~524 

grinding process —-325 

installing a coil spring into a 
coil spring receiving groove ‘S26 
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CAM SHAFT OIL SEAL AND MANUFACTURING 
METHOD THEREOF 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority of Korean Appli 
cation No. 10-2003-0092354, ?led on Dec. 17, 2003, the 
disclosure of Which is incorporated herein by reference. 

TECHNICAL FIELD OF THE INVENTION 

[0002] The present invention relates to a cam shaft oil seal 
and a manufacturing method thereof. 

BACKGROUND OF THE INVENTION 

[0003] A cam shaft oil seal for preventing leakage of oil is 
provided at an end portion of a cam shaft that drives the 
intake and exhaust valves of an engine of a vehicle. Such a 
cam shaft oil seal is generally disposed to contact the cam 
shaft bearing cap that is installed at an end of the cam shaft. 

[0004] In a typical arrangement, a cam shaft oil seal 
includes a ring-shaped metal member and inner and outer 
rubber members coupled to the ring-shaped metal member 
through a compression forming process. A ring-shaped 
spring urges the inner rubber member against the cam shaft. 
In the forming process, a rubber layer is formed on an inner 
surface of the ring-shaped metal member so the amount of 
rubber material needed is increased. Also, additional Work is 
needed to remove such an extra rubber layer. 

[0005] In such conventional methods, it is dif?cult to form 
precisely the cam shaft oil seal because of characteristics of 
the compression forming process. Also, an amount of rubber 
is Wasted and extra time expended due to the rubber layer 
formed on the inside of the metal ring. 

[0006] The information disclosed in this Background of 
the Invention section is only for enhancement of understand 
ing of the background of the invention and should not be 
taken as an acknoWledgement or any form of suggestion that 
this information forms the prior art that is already knoWn to 
a person skilled in the art. 

SUMMARY OF THE INVENTION 

[0007] Embodiments of the present invention provide a 
seal and methods for manufacturing in Which the cam shaft 
oil seal is formed through an injection molding. 

[0008] An exemplary embodiment of the present inven 
tion includes a cam shaft oil seal comprising a ring-shaped 
metal member, an inner rubber member connected to the 
ring-shaped metal member and contacting an outer surface 
of a cam shaft, and an outer rubber member connected to the 
ring-shaped metal member and contacting a bearing cap. An 
exemplary method according to the invention includes: 
pouring heated rubber material into a mold in a state in 
Which the ring-shaped metal member is disposed Within the 
mold; applying heat in a temperature range of 90 to 110 
degrees Celsius for a time range of 210 to 220 seconds to the 
poured rubber material; applying heat in a temperature range 
of 190 to 210 degrees Celsius for approximately 20 hours to 
the poured rubber material; performing a surface treatment 
for the inner rubber member and the outer rubber member 
formed on the metal member; and installing a ring-shaped 
coil spring on an outer surface of the inner rubber member. 
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[0009] In a further embodiment of the present invention, a 
cam shaft oil seal comprises: a ring-shaped metal member; 
an inner rubber member connected to the ring-shaped metal 
member and contacting an outer surface of a cam shaft; and 
an outer rubber member connected to the ring-shaped metal 
member and contacting a bearing cap. The metal member 
may comprise a ?rst extending part extending in a direction 
perpendicular to a longitudinal direction of the cam shaft 
and a second extending part extending from an end portion 
of the ?rst extending part in the longitudinal direction of the 
cam shaft. The inner rubber member is connected to an inner 
end portion of the ?rst extending part and the outer rubber 
member covers a portion of the ?rst extending part and an 
outer surface of the second extending part Without covering 
an inner surface of the second extending part. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate an 
embodiment of the invention, and, together With the descrip 
tion, serve to explain the principles of the invention, Where: 

[0011] FIG. 1 is a sectional vieW of a cam shaft oil seal 
according to an embodiment of the present invention; 

[0012] FIG. 2 is a ?oWchart shoWing a method for manu 
facturing a cam shaft oil seal according to an embodiment of 
the present invention; and 

[0013] FIG. 3 shoWs schematically a state in Which a 
metal member is disposed Within a mold in the process of a 
method for manufacturing a cam shaft oil seal according to 
an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0014] Hereinafter, an embodiment of the present inven 
tion Will be described in detail With reference to the accom 
panying draWings. 
[0015] Reference numeral 30 in FIG. 1 generally denotes 
a cam shaft oil seal according to an embodiment of the 
present invention. The cam shaft oil seal 30 includes a 
ring-shaped metal member 31, and an inner rubber member 
32 and an outer rubber member 33 that are formed to be 
connected to the ring-shaped metal member 31. 

[0016] The cam shaft oil seal 30 may be installed near a 
bearing mounting portion of a cam shaft 41. As shoWn in 
FIG. 1, the cam shaft oil seal 30 is connected to the cam 
shaft 41 to be adjacent to a cam shaft bearing cap 42. 

[0017] A sealing can be improved by urging the inner 
rubber member 32 to contact an outer surface of the cam 
shaft 41 using a ring-shaped coil spring 34. For this struc 
ture, as shoWn in FIG. 1, a coil spring receiving groove 35 
is formed on an outer surface of the inner rubber member 32, 
and the ring-shaped coil spring 34 is inserted into the coil 
spring receiving groove 35. Accordingly, sealing betWeen 
the inner rubber member 32 and the outer surface of the cam 
shaft 41 can be improved. 

[0018] The ring-shaped metal member 31 is provided for 
maintaining overall shape, and it may include, as shoWn in 
FIG. 1, a ?rst extending part 31a that is formed by extending 
in a direction perpendicular to a longitudinal direction of the 
cam shaft 41, and a second extending part 31b that is formed 
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by extending in a direction perpendicular to the ?rst extend 
ing part 31a, that is, in the longitudinal direction of the cam 
shaft 41. 

[0019] As shoWn in FIG. 1, the inner rubber member 32 
is connected to an inner end of the ?st extending part 31a, 
and the outer rubber member 33 is formed to cover a portion 
of the ?st extending part 31a and the Whole outer surface of 
the second extending part 31b. That is, in one embodiment, 
being different from the conventional cam shaft oil seal as 
shoWn in FIG. 4, the outer rubber member 33 does not cover 
an inner surface of the second extending part 31b. Therefore, 
a Work for removing a rubber layer that is remained on an 
inner surface of a metal member is not needed, so that the 
overall manufacturing process becomes simpler and an 
amount of rubber material needed for manufacturing the seal 
can be reduced. 

[0020] Referring to FIG. 2, a method for manufacturing a 
cam shaft oil seal according to an embodiment of the present 
invention Will be explained hereinbeloW. 

[0021] The ring-shaped metal member 31 may be formed 
through various forming processes as is obvious in the art. 

[0022] The inner rubber member 32 and the outer rubber 
member 33 may be formed through an injection molding 
method. 

[0023] At ?rst, as shoWn in FIG. 3, at step S21, the formed 
metal member 31 is disposed Within a mold 50 con?gured to 
be suitable for forming the inner and outer rubber members 
32 and 33. Subsequently, heated rubber material is poured 
into the mold 50 to form the inner and outer rubber members 
32 and 33. 

[0024] After the performing of the step S21, ?rst and 
second heat applying processes S23 and S24 are performed 
such that the rubber material can be formed in the mold 50. 

[0025] For example, during the ?rst heat applying process, 
heat in a temperature range of 90 to 110 degrees Celsius is 
applied to the poured rubber material for a time range of 210 
to 220 seconds. According to applicant’s experiments, if 
heat of 100 degrees Celsius is applied for 215 seconds, or if 
heat of 110 degrees Celsius is applied for 210 seconds, a rate 
of defective cam shaft oil seals becomes particularly loW. 

[0026] During the second heat applying process, heat in a 
temperature range of 190 to 210 degrees Celsius is applied 
to the poured rubber material for about 20 hours. According 
to applicant’s experiments, if heat of 200 degrees Celsius is 
applied for 20 hours, a rate of defective cam shaft oil seals 
becomes particularly loW. 

[0027] Then, at step S25, a grinding process for a surface 
treatment for the inner rubber member 32 and the outer 
rubber member 33, that are formed on the metal member 31, 
is performed. 

[0028] After the grinding process, the coil spring 34 is 
installed into the coil spring receiving groove 35 formed on 
the outer surface of the inner rubber member 32 at step S26. 

[0029] As stated above, the conventional compression 
forming method has a problem that a rubber layer may be 
remained on an inner surface of the metal member, but 
according to a manufacturing method according to an 
embodiment of the present invention, a rubber layer is not 
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formed on the second extending part 31b of the metal 
member 31. Therefore, an amount of rubber material can be 
saved, and a cam shaft oil seal that does not have an 
unnecessary rubber layer can be manufactured. 

[0030] According to a method for manufacturing a cam 
shaft oil seal of an embodiment of the present invention, the 
rubber members are formed through an injection molding 
rather than a conventional compression forming method, so 
that a Work for removing a rubber layer remained on the 
metal member is not needed and an amount of rubber 
material can be reduced. 

[0031] Although embodiments of the present invention 
have been described in detail hereinabove, it should be 
clearly understood that many variations and/or modi?ca 
tions of the basic inventive concepts herein taught Which 
may appear to those skilled in the present art Will still fall 
Within the spirit and scope of the present invention, as 
de?ned in the appended claims. 

What is claimed is: 
1. A manufacturing method of a cam shaft oil seal 

comprising a ring-shaped metal member, an inner rubber 
member connected to the ring-shaped metal member and 
contacting an outer surface of a cam shaft, and an outer 
rubber member connected to the ring-shaped metal member 
and contacting a bearing cap, the method comprising: 

pouring heated rubber material into a mold in a state in 
Which the ring-shaped metal member is disposed Within 
the mold; 

applying heat in a temperature range of 90 to 110 degrees 
Celsius for a time range of 210 to 220 seconds to the 
poured rubber material; 

applying heat in a temperature range of 190 to 210 
degrees Celsius for approximately 20 hours to the 
poured rubber material; 

performing a surface treatment for the inner rubber mem 
ber and the outer rubber member formed on the metal 
member; and 

installing a ring-shaped coil spring on an outer surface of 
the inner rubber member. 

2. A cam shaft oil seal comprising: 

a ring-shaped metal member, including a ?rst extending 
part extending in a direction perpendicular to a longi 
tudinal direction of the cam shaft and a second extend 
ing part extending from an end portion of the ?rst 
extending part in the longitudinal direction of the cam 
shaft; 

an inner rubber member formed on the ring-shaped metal 
member and contacting an outer surface of a cam shaft; 

an outer rubber member formed on the ring-shaped metal 
member and contacting a bearing cap, 

Wherein the inner rubber member is connected to an 
inner end portion of the ?rst extending part and the 
outer rubber member covers a portion of the ?rst 
extending part and an outer surface of the second 
extending part Without being formed to cover an 
inner surface of the second extending part. 

* * * * * 


