
USO0RE40764E 

(19) United States 
(12) Reissued Patent (10) Patent Number: US RE40,764 E 

Butcher et al. (45) Date of Reissued Patent: Jun. 23, 2009 

(54) TWO-PIECE VALVE STEM SEAL 4,811,960 A 3/1989 StritZke et a1. ............ .. 277/502 
4,826,180 A 5/1989 Deuring ................. .. 277/502 

(75) Inventors: Tigree Milam Butcher, Cleveland, GA 4,909,202 A 3/1990 BiIlfOfd et 31 - 123/1886 
(Us). Milton Loman Griswold 4,928,644 A 5/1990 Travis 123/1886 

’ - ’ 4,947,811 A 8/1990 Binford .. 123/1886 

clarkesvlne’GAws) 5,002,018 A 3/1991 Strout 123/1886 

(73) Assignee: Freudenbery-NOK General i Eamon 123M886 
_ , , onde 123/41.86 

Partnershlp, Plymouth’ MI (Us) 5,110,142 A 5/1992 SZOII .............. .. 277/502 
5,129,624 A 7/1992 Icenhower et a1. ..... .. 251/214 

(21) Appl.No.: 11/711,913 5,174,256 A 12/1992 Binford .......... .. 173/188.6 
_ 5,237,971 A 8/1993 Worsley . . . . . . . . . . . . . . . . .. 277/502 

(22) Filed: Feb. 27, 2007 5,472,216 A 12/1995 Albertson e161. ......... .. 277/530 
5,558,056 A 9/1996 Sakata ................... .. 123/188.6 

Related US. Patent Documents 5,775,284 A 7/1998 Kirchner et a1. ........ .. 123/1886 

Reissue of: 
(64) Patent No; 6,901,902 Primary ExamineriNoah Kamen 

Issued; Jun, 7,2005 (74) Attorney, Agent, or FirmiRonald W. WangeroW; 
Appl, No; 10/786,769 Harness, Dickey & Pierce, P.L.C. 
Filed: Feb. 25, 2004 (57) ABSTRACT 

(51) /00 (2006 01) A two piece valve stem seal assembly including ?rst and 
' second generally cylindrical shells, one of Which is partially 

axially nested or inserted Within the other. The valve stem 
(52) U..S. Cl. ...... .... ...... ... ................................. .. 123/188.6 Seal assembly also includes an engagement portion on the 

(58) Field 0f~Class1?cat10n Search ............. ..: ...... .. None one of the Shells for grippingly engaging the Outer Shell in 
See apphcanon ?le for Complete Search hlstory' order to substantially prevent or at least minimize the possi 

(56) References Cited bility of axial separation of the shells during subsequent 

U.S. PATENT DOCUMENTS 

assembly into an engine or other valve-containing device. 
The assembly may also optionally include a discontinuity on 
the one of the shells for axially retaining or axially interlock 

i 1;; Fosatka ing the shells in order to substantially prevent or at least 
3’554’562 A U197, Dzisiir Jr minimize such possibility of axial separation. 
3,699,942 A 10/1972 Moray 
3,782,684 A 1/ 1974 Stephens et a1. 54 Claims, 10 Drawing Sheets 

210 If‘ 
‘ 21 242 

220 
I 

218 ' 

\ I 

' 228 

Z14 
_ _ .___._ __ 

244 23‘ 
, m 

1 230 m 



US. Patent Jun. 23, 2009 Sheet 1 0f 10 US RE40,764 E 

12 
18 

j- 14 FIE-1 PRIOR ART 15 

FIG-2 
PRIOR ART 

38 
12 

p 

FIB - 3 PRIOR ART 



US. Patent Jun. 23, 2009 Sheet 2 0f 10 US RE40,764 E 

PRIOR ART 



US. Patent Jun. 23, 2009 Sheet 3 0f 10 US RE40,764 E 

120 

FIG-5 



US. Patent 

218 

244 

Jun. 23, 2009 Sheet 4 0f 10 US RE40,764 E 

242 

22a 

as 
214 

an 
m 

m 236 



US. Patent Jun. 23, 2009 Sheet 5 0f 10 US RE40,764 E 

:28 

316 

310 

FIE-7 



US. Patent Jun. 23, 2009 Sheet 6 0f 10 US RE40,764 E 

442 

42a 

as 

m 

m 
m 

"0 as 

FIE-8 





US. Patent Jun. 23, 2009 Sheet 8 0f 10 US RE40,764 E 

610 



US. Patent Jun. 23, 2009 Sheet 9 0f 10 US RE40,764 E 

/ " l’ \ ~~~~~~=~~~~~g 
710 

718 

"5- 11 





US RE40,764 E 
1 

TWO-PIECE VALVE STEM SEAL 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

The present invention relates to valve stem seals, and 
more particularly to a two-piece valve stem seal preferably 
for use in an internal combustion engine, but applicable to 
other valve stem sealing applications. 

The primary function of a valve stem steal in an internal 
combustion engine, for example, is to allow adequate lubri 
cation at the valve stern/valve guide interface while minimiz 
ing internal oil consumption. Valve stem seals of this general 
type are known in the prior art, as shown in Us. Pat. Nos. 
5,558,056; 4,947,811; 4,909,202; 3,554,562; and 3,554,180, 
for example. In addition, a two-piece valve stem seal of this 
general type is shown in Us. Pat. No. 5,775,284, which is 
assigned to the same assignee as the present application and 
which has overlapping inventorship with the present inven 
tion. 
A valve stem seal assembly generally includes a rigid 

shell structure and a seal body, with the assembly having a 
generally hollow interior adapted to receive a valve stem 
guide. Typically the shell structure supports the shell body, 
which surrounds the valve stem in order to essentially 
“meter” the provision of oil for lubricating the valve guide’s 
inner diameter and the outer diameter of the valve stem. At 
the same time, however, the valve stem seal serves to mini 
miZe the amount of oil that can be drawn into the combustion 
chamber to pass to the engine’s exhaust. If the rigid shell is 
not properly located in relation to the valve guide, the seal 
ing element might not properly seat upon the valve stem thus 
causing non-uniform pressures at the cylinder and valve 
guide, undesirable wear patterns on the seal or valve stem 
and unpredictable lubrication of the valve stem and valve 
guide. 
Some prior art valve stem seals have had histories of 

cracked ?anges during vehicle operations due to shock 
waves and internal stresses at the ?ange portion of the valve 
stem seal. Some of such prior art valve stem seals also have 
not had su?iciently ?at ?ange portions, thus further increas 
ing the likelihood of ?ange cracking. 

In addition some prior art two-piece valve stem seal 
assemblies have been di?icult to assemble by their 
manufacturers, as well as presenting further di?iculties to 
consequent manufacturers assembling the ?nished valve 
stem seal assembly into an engine or other device using such 
assemblies. 

These problems sometimes have resulted from the need to 
assemble or insert the “upper” generally cylindrical shell 
portion of the vale stem seal assembly “upwardly” into the 
“lower” generally cylindrical shell portion from the “bot 
tom” of the lower shell portion, i.e., from the end of the 
lower shell portion that bears against the engine’s cylinder 
head or other such member of a device through which the 
valve stem extends. This dif?culty sometimes results from 
the “upper”, end portion of the lower shell portion having a 
relatively small bearing surface (against which the insertion 
forces are directed) when compared to the bearing surface at 
the lower end of the lower shell portion. 

With regard to the consequent manufacturer’s assembly of 
the ?nished valve stem seal assembly into an engine or other 
device, the vigorous nature of various automated parts feed 
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2 
ing and assembling apparatus can sometimes cause two 
piece valve stem seal assemblies to separate during such 
operations. This of course can cause malfunction, or at least 
temporarily halt or slow down, such consequent assembly 
operations. 
Although the two-piece valve stem seal assembly 

described and claimed in the above-mentioned U.S. Pat. No. 
5,775,284 performs well and successfully overcomes vari 
ous short-comings of the prior art, the present invention 
seeks to further improve upon that design and overcome 
these and other disadvantages of the prior art. 

Other objectives of the present invention are: to provide a 
valve stem seal which will offer greater resistance to the 
forces exerted by the valve spring which causes the ?ange to 
crack; to prevent the sealing member of the assembly from 
separating from the valve guide; and to provide a ?anged 
valve stem seal that will not rotate about the valve guide due 
to the rotational motion of the valve spring, thus minimizing 
torsional stresses on the valve’s return spring and reducing 
wear. 

SUMMARY OF THE INVENTION 

According to the present disclosure, a two-piece valve 
stem seal assembly is provided for use in a valve containing 
device having a valve with a valve stem. A?rst shell includes 
a radially inwardly extending ?ange and a radially out 
wardly extending?ange. A second shell includes a radially 
outwardly extending seat and a radially inwardly extending 
?ange. A portion ofthe?rst shell extends axially within an 
inner surface ofthe second shell. The second shellfurther 
includes an axially extending engagement portion engaging 
a portion ofan outer surface ofthe?rst shell in an interfer 
ence?t therebetween. A resilient sealing body is supported 
by the first shell and has an opening therethrough for receiv 
ing a valve stem in sealing contact therewith. 

[A] According to another aspect, a two-piece valve stem 
seal assembly according to the present invention for use in a 
valve-containing device having a valve with a valve stem 
thereon (such as an internal combustion engine, for 
example) which is a variation upon and an improvement 
over that of Us. Pat. No. 5,775,284, generally includes a 
generally hollow ?rst cylindrical shell (so-called “upper” 
shell) having a radially inwardly extending ?ange adjacent 
an axially outer end of the ?rst shell and a radially outwardly 
extending ?ange adjacent an axially inward end of the ?rst 
shell, and a generally hollow second cylindrical shell (so 
called “lower” shell) having a radially outwardly extending 
seat adjacent an axially outer end thereof and a generally 
axially-extending engagement portion adjacent an axially 
inward end thereof. A portion of said ?rst shell extends axi 
ally within an inner surface of the second shell, with the 
axially-extending engagement portion of the ?rst shell grip 
pingly engaging a portion of an outer surface of the ?rst shell 
in an interference ?t therebetween. 

A resilient sealing body is supported by the ?rst shell, said 
resilient sealing body having an opening therethrough for 
receiving the valve stem in sealing contact therewith when 
the valve stem seal assembly is assembled into the engine or 
other valve-containing device. The second shell can also 
include second a radially inwardly-extending ?ange adjacent 
an axially inward end thereof and generally adjacent the 
axially-extending engagement portion (on either axial side 
thereof). 

Preferably, the improved two-piece valve stem seal 
includes rigid cylindrical shells, preferably composed of a 
metal or metal-containing material. The resilient sealing 
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body can be composed of rubber or other resilient elas 
tomers and is preferably bonded directly to the preferred 
metal casing of the ?rst cylindrical shell. This alloWs the 
sealing body in many embodiments to remain stationary 
With the ?rst cylindrical shell thus reducing Wear of the seal 
ing body’s seal lip and extending product life. Such bonded 
resilient seal body also alloWs for easier seal installation and 
removal, greater support of the sealing body’s sealing lip and 
superior control of oil metering for lubrication of the valve 
stem. 

Additional objects, advantages, and features of the present 
invention Will become apparent from the folloWing descrip 
tion and the appended claims, taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side vieW of a tWo-piece valve stem seal assem 
bly according to the invention of the above-mentioned US. 
Pat. No. 5,775,284. 

FIG. 2 is a top vieW of a tWo-piece valve stem seal assem 
bly of FIG. 1. 

FIG. 3 is a cross-sectional vieW of the valve stem seal 
assembly of FIGS. 1 and 2, taken along line 3i3 of FIG. 2. 

FIG. 4 is a cross-sectional vieW of the valve stem seal 
assembly similar to that of FIG. 3, but illustrating the valve 
stem seal assembly of FIGS. 1 through 3 installed or 
assembled into an exemplary device, such as an internal 
combustion engine. 

FIGS. 5 through 11 are cross-sectional vieWs similar to 
that of FIG. 3, but illustrating various alternate embodiments 
of a tWo-piece valve stem seal assembly according to the 
present invention, Wherein the ?rst cylindrical (“lower”) 
shell includes both a radially inWardly-extending ?ange and 
an axially-extending engagement portion generally adjacent 
the axially inWard (“upper”) end thereof. 

FIG. 12 is a cross-sectional vieW similar to that of FIGS. 5 
through 11, but illustrating yet another alternate embodi 
ment of a tWo-piece valve stem seal assembly according to 
the present invention, Wherein the ?rst cylindrical (“lower”) 
shell includes only an axially-extending engagement portion 
generally adjacent the axially inWard (“upper”) end thereof. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGS. 1 through 12 illustrate various embodiments of a 
tWo-piece valve steam seal assembly according to US. Pat. 
No. 5,775,284 and according to the present invention. For 
purposes of example only, FIGS. 1 through 12 are primarily 
directed toWard an internal combustion engine application. It 
should be noted, hoWever, as Will become apparent to those 
skilled in the art from the folloWing description and claims, 
the principles of the present invention are equally applicable 
to other devices having valves With valve stems thereon. 

Referring initially to FIGS. 1 through 4, a tWo-piece valve 
stem seal assembly 10 preferably has a tWo-piece 
construction, including a ?rst generally rigid cylindrical 
shell 14, preferably made of a metal-containing material, but 
Which may be made of ceramic or other relatively hard and 
rigid materials. Although the ?rst shell 14 is preferably gen 
erally holloW and cylindrical in shape, other shapes may be 
used depending on the needs of the speci?c application for 
the valve stem seal assembly. 

The valve stem seal assembly 10 also includes a resilient 
sealing member or body 18 that is preferably directly 
bonded to the rigid cylindrical shell 14. The inner surface of 
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4 
the ?rst shell 14 engages the exterior surface of a second 
generally rigid shell 16. The second shell 16 is also of a 
metal-containing material, but Which may be made of 
ceramic or other relatively hard and rigid materials. 
Although the second shell 16, like the ?rst shell 14, is pref 
erably generally holloW and cylindrical in shape, other 
shapes may be used depending on the needs of the speci?c 
application for the valve stem seal assembly. The resilient 
sealing body 18 is preferably made of rubber or a rubber 
containing material but may alternately be composed of 
other resilient elastomers or plastic materials capable of seal 
in the given environment. 

In the preferred embodiments shoWn in FIGS. 1 through 
4, the cylindrical shell 14 has an interference ?t With the 
second cylindrical shell 16. HoWever, other types of connec 
tion or bonding may be used, such as Welding, direct forging, 
for example, any other type of bonding or connecting means 
available. The rigid cylindrical shell 14 includes an inWardly 
extending end Wall 20 and an outWardly projecting ?ange 22 
at an inWard or “loWer” end thereof. The rigid cylindrical 
shell 14 preferably also includes an outWard step 44 on an 
inner surface of the shell 14. 

The resilient sealing body 18 is preferably directly 
molded to the end Wall 20 of the rigid cylindrical shell 14 
and may be molded to the end Wall 20 such that it completely 
surrounds the end Wall 20. HoWever, other variations may be 
used for connecting the sealing body 18 to the rigid cylindri 
cal shell 14, such as by an interference ?t, adhesives, epoxies 
or other knoWn connections capable of creating a relatively 
?xed joint betWeen the cylindrical shell 14 and the resilient 
sealing body 18. A rubber or other resilient elastomeric pad 
28 (Which can be integral With the sealing body 18) is also 
molded onto the interior Wall of the rigid cylindrical shell 14 
and is in contact With the valve guide 24 upon installation in 
an automotive cylinder head (or engine block assembly 
portion) 26. The preferred interference ?t betWeen the ?rst 
cylindrical shell 14 and the second cylindrical shell 16 cre 
ates a retaining force to urge the rubber pad 28 into constant 
contact With the valve guide assembly 24. 
The resilient sealing body 18 also preferably includes an 

annular sealing lip 38 at an “upper” or axially outer portion 
to seal With the valve stem 40 during engine operation. The 
resilient sealing body 18 also includes a concave groove 42 
along an upper portion for receiving and retaining a spring 
member 12 (preferably a garter spring). The spring member 
12 resiliently urges the resilient annular sealing lip 38 
toWard its contact With the valve stem 40 during engine 
operation. This spring member 12 and the annular sealing lip 
38 function to control the amount of oil passing betWeen the 
valve stem 40 and the valve stem seal assembly 10. 

A “vertical” or axially-extending Wall 30 of the second 
cylindrical shell 16 eliminates, or at least substantially 
minimiZes, the possibility of the sealing body 18 of the valve 
stem assembly 10 separating from the valve guide 24 during 
operation of the vehicle. The second cylindrical shell 16 also 
includes a radially inWardly-extending ?ange 34 adjacent its 
axially inner or “upper” end and a radially outWardly 
extending ?ange or seat 36 adjacent its axially outer or 
“loWer” end. The second shell 16 thus provides a barrier of 
protection Which protects the valve spring 32 from Wearing 
against the cylinder head 26 during engine operation. 
The second cylindrical shell 16 is manufactured sepa 

rately from the ?rst cylindrical shell 14, thus making it pos 
sible to reduce the occurrence of internal stresses in the sec 
ond cylindrical shell 16. This also alloWs the second 
cylindrical shell’s ?nger or seat 36 to have a ?atness that can 
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be more accurately controlled, which in turn will reduce the 
frequency of ?ange cracking. However, after such initial 
separate manufacturing operations, the [second] ?rst shell 
[16] 14 is typically inserted axially “upwardly” into the inte 
rior of the [?rst] second shell [14] 16 from the [?rst] second 
shell [14’s] 16's axially inner end adjacent the ?ange or seat 
36, which results in insertion forces being directed toward 
and against the axially outer (or “upper”) end of the ?rst 
shell 14 rather from the more substantial ?ange or seat 36, 
which has a greater load-bearing surface, if the insertion 
direction could be reversed, as in the embodiments of the 
present invention shown in FIGS. 5 through 12, discussed 
below. 

Prior valve stem seal assemblies were forcibly rotated by 
action of the valve spring 32 during engine operation, which 
would subject the sealing lip 38 to torsional stresses, as well 
as axial forces from the reciprocating valve stem 40. 
However, with the preferred embodiments of the valve stem 
seal assembly 10 shown in FIGS. 1 through 4, the cylindrical 
shells 14 and 16 are rotationally separate, thus allowing the 
second rigid cylindrical shell 16 to rotate with the valve 
spring 12 separately from the ?rst cylindrical shell 14, leav 
ing the sealing member or body 18 being rotationally sta 
tionary relative to the valve stem 40. This in turn reduces 
wear of the seal lip 38, extends the sealing life of the valve 
stem seal assembly 10, and provides greater control of oil 
metering throughout the life of the valve stem seal assembly 
10. Such rotational separation of the ?rst cylindrical shell 14 
relative to the second cylindrical shell 16 typically occurs 
only during engine operation. 

Referring to FIGS. 5 through 12, which depict exemplary 
embodiments of the present invention, which in turn provide 
further improved ease of manufacture of the valve stem seal 
assemblies 110 through 810, respectively, as well as reduced 
tendency for their respective shells to become axially sepa 
rated during the assembly of the ?nished valve stem seal 
assemblies by the engine manufacturer. In FIGS. 5 through 
12, many (if not most) of the respective elements are similar 
to, or correspond with, element of the valve stem seal assem 
bly of FIGS. 1 through 4. Therefore, such similar or corre 
sponding elements of FIGS. 5 through 12 are designated by 
reference numerals that are similar to those of FIGS. 1 
through 4, but that have 100 through 800 pre?xes, respec 
tively. 

In FIG. 5, the second (“lower”) generally rigid cylindrical 
shell 116 has a radially outwardly-extending ?ange or seat 
portion 136 adjacent its axially outward (“lower”) end and a 
radially inwardly-extending ?ange 134 adjacent its “upper” 
or axially inward end, as does that of the valve stem seal 10 
in FIGS. 1 through 4, discussed above. However, the second 
shell 116 also includes a generally axially-extending or 
axially-directed, engagement portion 152 that substantially 
and preferably grippingly engages the radially outer surface 
of the ?rst (“upper”) generally rigid cylindrical ?rst shell 
114. 

In various applications of the present invention, this grip 
ping engagement of the engagement portion 152 (or other 
engagement portions in other embodiments) with the ?rst 
shell 114 (or other ?rst shells in other embodiments) may or 
may not be so close or tight that it prevents the ?rst and 
second shells 114 and 116 from being rotatable with respect 
to each other, as discussed above in connection with FIGS. 1 
through 4. In applications where such relative rotation is 
substantially prevented, the material and wear characteris 
tics of the ?ange or seat 136 should be selected to be capable 
of withstanding the tendency of the valve spring 40 (see FIG. 
4) to rotate against a substantially stationary ?ange or seal 
136 (or other such seats in other embodiments) of the second 
shell 116. 
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Because of the interference ?t between the radially 

outwardly-extending ?ange 122 adjacent the axially inward 
(“lower”) end of the ?rst shell 114 and the axially inwardly 
extending ?ange 134 (with the engagement portion 152 
thereon), and because of the gripping engagement of the 
engagement portion 152, the valve stem seal assembly 110 
eliminates or at least substantially minimiZes the tendency 
for the ?rst and second shells 114 and 116 to become axially 
separated or disengaged from each other (either partially or 
completely) during assembly of the ?nished valve stem seal 
assembly 110 into an engine or other valve and valve stem 
containing device. Regardless of this interference ?t, 
however, the ?rst shell 114 can be inserted axially “down 
wardly” from the axially inward end of the second shell 116 
during assembly of the two components, which allows the 
?ange or seat 136 to act as a load-bearing structure during 
such insertion, thus substantially eliminating the possibility 
of damage to either compound during such assembly. It 
should be noted that both of these advantages are provided 
by any of the various exemplary embodiments of the present 
invention illustrated in FIGS. 5 through 12, or in any other 
embodiment having any combination of the various features 
shown in FIGS. 5 through 12. 

In FIGS. 6 through 8, the engagement portions 252, 352 
and 452, respectively, are similar to engagement portion 152 
of FIG. 5, except that they are axially elongated to provide 
greater engagement with their respective ?rst shells 214, 
314, and 414. As shown in FIG. 6, however, the radially 
inwardly-extending ?ange 222 can optionally be radially 
spaced from the interior surface of the second shell 216, if 
desired in a particular application his spaced relationship 
between the ?ange 222 and the second shell 216 can provide 
less resistance to the relatively rotational relationship 
between the ?rst and second shells 114 and 116, while still 
providing the advantages discussed above in connection 
with FIG. 5. 

In FIG. 9, another alternate embodiment, namely valve 
stem seal 510, is shown. In this embodiment, the radially 
inwardly-extending ?ange adjacent the axially inner end of 
the ?rst shell 514 is eliminated. This options greatly facili 
tates the insertion of the ?rst shell 514 axially “downwardly” 
into the second shell 516, if deemed advantageous in a par 
ticular application, while still preserving the advantages of 
the other embodiments of the present invention. 

Valve stem seal assembly 610 of FIG. 10 is similar in 
function and advantages to the embodiments discussed 
above, but it further includes one or more staked portions 
654 disposed on or about the periphery of the ?rst shell 614. 
This staked portion (or portions) 654 further enhances the 
positive axial retention or interlock of the ?rst and second 
shells 614 and 616 with respect to each other during assem 
bly of the valve stem seal 610 into an engine or other valve 
and valve stem-containing device. A similar enhancement is 
achieved by the partially sheared portion 756 on the outer 
periphery of the ?rst shell 714 in FIG. 11. Such partial shear 
ing cut into the outer circumference of the ?rst shell 714 
causes an upset or other metal (or other material) ?ow in a 
generally radially outward direction to provide such axial 
retention or interlock. Although the staked portion 654 and 
the sheared or upset portion 756 are illustrated for purposes 
of example, in FIGS. 10 and 11, respectively, other types of 
discontinuities can be formed in the ?rst shells of any 
embodiments of the invention to serve this axial retention or 
“interlock” between the ?rst and second shells. 

In FIG. 12, another alternate embodiment, valve stem seal 
810, is illustrated. In this embodiment, the above-discussed 
radially inwardly-extending ?ange adjacent the axially outer 
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(“upper”) end of the second shell 816 is eliminated, if fea 
sible in a particular application. This further facilitates the 
ease of the interference-?t insertion of the ?rst shell 814 
“downwardly” into the second shell 816, While still substan 
tially preserving most, if not all, of the advantages of the 
other exemplary embodiments of the present invention dis 
closed herein. 

According to another aspect, a two-piece valve stem seal 
assembly according to the present invention for use in a 
valve-containing device having a valve with a valve stem 
thereon (such as an internal combustion engine, for 
example) which is a variation upon and an improvement 
over that of US. Pat. No. 5,775,284, generally includes a 
generally hollow ?rst cylindrical shell (so-called r‘upper” 
shell) having a radially inwardly extending?ange adjacent 
an axially outer end of the first shell and a radially out 
wardly extending?ange adjacent an axially inward end of 
the first shell, and a generally hollow second cylindrical 
shell (so-called r‘lower” shell) having a radially outwardly 
extending seat adjacent an axially outer end thereof and a 
generally axially-extending engagement portion adjacent an 
axially inward end thereof A portion of said first shell 
extends axially within an inner surface ofthe second shell, 
with the axially-extending engagement portion of the first 
shell grippingly engaging a portion of an outer surface of 
the first shell in an interference ?t therebetween. 

The foregoing discussion discloses and describes merely 
exemplary embodiments of the present invention for pur 
poses of illustration only. One skilled in the art Will readily 
recogniZe from such discussion, and from the accompanying 
draWings and claims, that various changes, modi?cations 
and variations can be made therein Without departing from 
the spirit and scope of the invention as de?ned in the folloW 
ing claims. 
What is claimed is: 
1. A valve stem seal assembly for use in a valve 

containing device having a valve With a valve stem thereon, 
said valve stem assembly including: 

a generally holloW ?rst cylindrical shell having a radially 
inWardly extending ?ange adjacent an axially outer end 
of said shell and a radially outWardly extending ?ange 
adjacent an axially inWard end of said shell; 

a generally holloW second cylindrical shell having a radi 
ally outWardly extending seat adjacent an axially outer 
end thereof and a radially inWardly extending ?ange 
adjacent an axially inWard end thereof, a portion of said 
?rst shell extending axially Within an inner surface of 
said second shell, said radially inwardly extending 
?ange of said second shell further including a generally 
axially-extending engagement portion adjacent said 
second shell axially inWard end, said axially-extending 
engagement portion engaging a portion of an outer sur 
face of said ?rst shell in an interference ?t therebe 
tWeen; and 

a resilient sealing body supported by said ?rst shell, said 
resilient sealing body having an opening therethrough 
for receiving the valve stem in sealing contact thereWith 
When said valve stem seal assembly is assembled into 
the valve-containing device. 

2. A valve stem seal assembly according to claim 1, 
Wherein said ?rst rigid cylindrical shell is made of a metal 
containing material. 

3. A valve stem seal assembly according to claim 1, 
Wherein said second rigid cylindrical shell is made of a 
metal-containing material. 

4. A valve stem seal assembly according to claim 1, 
Wherein said resilient sealing body is made of an elastomeric 
material. 
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5. A valve stem seal assembly according to claim 1, fur 

ther including an annular sealing lip on a radially inner por 
tion of said resilient sealing body. 

6. A valve stem seal assembly according to claim 1, 
Wherein said resilient seal body is ?xed interconnected With 
said ?rst rigid cylindrical shell. 

7. A valve stem seal assembly according to claim 1, 
Wherein said ?rst shell includes a discontinuity on its radi 
ally outer periphery, said discontinuity engaging and axially 
restraining said second shell. 

8. A valve stem seal assembly according to claim 7, 
Wherein said discontinuity includes a staked portion on its 
radially outer periphery, said staked portion engaging and 
axially restraining said second shell. 

9. A valve stem seal assembly according to claim 7, 
Wherein said discontinuity includes an upset portion on its 
radially outer periphery, said stacked portion engaging and 
axially restraining said second shell. 

10. A valve stem seal assembly for use in an internal com 
bustion engine having a valve With a valve stem thereon, said 
valve stem assembly including: 

a generally holloW ?rst cylindrical shell having a radially 
inWardly extending ?ange adjacent an axially outer end 
of said shell and a radially outWardly extending ?ange 
adjacent an axially inWard end of said shell; 

a generally holloW second cylindrical shell having a radi 
ally outWardly extending seat adjacent an axially outer 
end thereof and a radially inWardly extending ?ange 
adjacent an axially inWard end thereof, a portion of said 
?rst shell extending axially Within an inner surface of 
said second shell, said radially inwardly extending 
?ange of said second shell further including a generally 
axially-extending engagement portion adjacent said 
second shell axially inWard end, said axially-extending 
engagement portion engaging a portion of an outer sur 
face of said ?rst shell in an interference ?t therebe 
tWeen; and 

a resilient sealing body supported by said ?rst shell, said 
resilient sealing body having an opening therethrough 
for receiving the valve stem in sealing contact thereWith 
When said valve stem seal assembly is assembled into 
the engine. 

11. A valve stem seal assembly according to claim 10, 
Wherein said ?rst rigid cylindrical shell is made of a metal 
containing material. 

12. A valve stem seal assembly according to claim 10, 
Wherein said second rigid cylindrical shell is made of a 
metal-containing material. 

13. A valve stem seal assembly according to claim 10, 
Wherein said resilient sealing body is made of an elastomeric 
material. 

14. A valve stem seal assembly according to claim 10, 
further including an annular sealing lip on a radially inner 
portion of said resilient sealing body. 

15. A valve stem seal assembly according to claim 10, 
Wherein said resilient seal body is ?xedly interconnected 
With said ?rst rigid cylindrical shell. 

16. A valve stem seal assembly according to claim 10, 
Wherein said ?rst shell includes a discontinuity on its radi 
ally outer periphery, said discontinuity engaging and axially 
restraining said second shell. 

17. A valve stem seal assembly according to claim 16, 
Wherein said discontinuity includes a staked portion on its 
radially outer periphery, said staked portion engaging and 
axially restraining said second shell. 

18. A valve stem seal assembly according to claim 16, 
Wherein said discontinuity includes an upset portion on its 
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radially outer periphery, said staked portion engaging and 
axially restraining said second shell. 

19. A valve stem seal assembly for use in a valve 
containing device having a valve With a valve stem thereon, 
said valve stem assembly including: 

a generally holloW ?rst cylindrical shell having a radially 
inWardly extending ?ange adjacent an axially outer end 
of said shell and a radially outWardly extending ?ange 
adjacent an axially inWard end of said shell; 

a generally holloW second cylindrical shell having a radi 
ally outWardly extending seat adjacent an axially outer 
end thereof and a generally axially-extending engage 
ment portion adjacent an axially inWard end thereof, a 
portion of said ?rst shell extending axially Within an 
inner surface of said second shell, said axially 
extending engagement portion engaging a portion of an 
outer surface of said ?rst shell, located between said 
radially inwardly extending ?ange and said radially 
outwardly extending ?ange, in an interference ?t ther 
ebetWeen; and 

a resilient sealing body supported by said ?rst shell, said 
resilient sealing body having an opening therethrough 
for receiving the valve stem in sealing contact thereWith 
When said valve stem seal assembly is assembled into 
the valve-containing device. 

20. A valve stem seal assembly according to claim 19, 
Wherein said ?rst rigid cylindrical shell is made of a metal 
containing material. 

21. A valve stem seal assembly according to claim 19, 
Wherein said second rigid cylindrical shell is made of a 
metal-containing material. 

22. A valve stem seal assembly according to claim 19, 
Wherein said resilient sealing body is made of an elastomeric 
material. 

23. A valve stem seal assembly according to claim 19, 
further including an annular sealing lip on a radially inner 
portion of said resilient sealing body. 

24. A valve seal assembly according to claim 19, Wherein 
said resilient seal body is ?xedly interconnected With said 
?rst rigid cylindrical shell. 

25. A valve stem seal assembly according to claim 19, 
Wherein said ?rst shell includes a discontinuity on its radi 
ally outer periphery, said discontinuity engaging and axially 
restraining said second shell. 

26. A valve stem seal assembly according to claim 25, 
Wherein said discontinuity includes a staked portion on its 
radially outer periphery, said staked portion engaging and 
axially restraining said second shell. 

27. A valve stem seal assembly according to claim 25, 
Wherein said discontinuity includes an upset portion on its 
radially outer periphery, said staked portion engaging and 
axially restraining said second shell. 

28. A valve stem seal assembly for use in an internal com 
bustion engine having a valve With a valve stem thereon, said 
valve stem assembly including: 

a generally holloW ?rst cylindrical shell having a radially 
inWardly extending ?ange adjacent an axially outer end 
of said shell and a radially outWardly extending ?ange 
adjacent an axially inWard end of said shell; 

a generally holloW second cylindrical shell having a radi 
ally outWardly extending seat adjacent an axially outer 
end thereof and a generally axially-extending engage 
ment portion adjacent an axially inWard end thereof, a 
portion of said ?rst shell extending axially Within an 
inner surface of said second shell, said axially 
extending engagement portion engaging a portion of an 
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10 
outer surface of said ?rst shell, located between said 
radially inwardly extending ?ange and said radially 
outwardly extending ?ange, in an interference ?t ther 
ebetWeen; and 

a resilient sealing body supported by said ?rst shell, said 
resilient sealing body having an opening therethrough 
for receiving the valve stem in sealing contact thereWith 
When said valve stem seal assembly is assembled into 
the engine. 

29. A valve stem seal assembly according to claim 28, 
Wherein said ?rst rigid cylindrical shell is made of a metal 
containing material. 

30. A valve stem seal assembly according to claim 28, 
Wherein said second rigid cylindrical shell is made of a 
metal-containing material. 

31. A valve stem seal assembly according to claim 28, 
Wherein said resilient sealing body is made of an elastomeric 
material. 

32. A valve stem seal assembly according to claim 28, 
further including an annular sealing lip on a radially inner 
portion of said resilient sealing body. 

33. A valve stem seal assembly according to claim 28, 
Wherein said resilient seal body is ?xed by interconnected 
With said ?rst rigid cylindrical shell. 

34. A valve stem seal assembly according to claim 28, 
Wherein said ?rst shell includes a discontinuity on its radi 
ally outer periphery, said discontinuity engaging and axially 
restraining said second shell. 

35. A valve stem seal assembly according to claim 34, 
Wherein said discontinuity includes a staked portion on its 
radially outer periphery, said staked portion engaging and 
axially restraining said second shell. 

36. A valve stem seal assembly according to claim 34, 
Wherein said discontinuity includes an upset portion on its 
radially outer periphery, said stacked portion engaging and 
axially restraining said second shell. 

37. A valve stem seal assembly for use in a valve 
containing device having a valve with a valve stem thereon, 
said valve stem assembly including: 

a?rst shell having a radially inwardly extending?ange 
and a radially outwardly extending?ange; 

a second shell having a radially outwardly extending seat 
and a radially inwardly extending?ange, a portion of 
said?rst shell extending axially within an inner surface 
ofsaid second shell, said second shellfurther including 
a generally axially-extending engagement portion 
engaging a portion of an outer surface of said ?rst 
shell, located between said radially inwardly extending 
?ange and said radially outwardly extending?ange of 
said ?rst shell, in an interference ?t therebetween; and 

a resilient sealing body supported by said?rst shell, said 
resilient sealing body having an opening therethrough 
for receiving the valve stem in sealing contact therewith 
when said valve stem seal assembly is assembled into 
the valve-containing device. 

38. A valve stem seal assembly according to claim 37, 
wherein said?rst shell is made ofa metal-containing mate 
rial. 

39. A valve stem seal assembly according to claim 37, 
wherein said second shell is made ofa metal-containing 
material. 

40. A valve stem seal assembly according to claim 37, 
wherein said resilient sealing body is made ofan elastomeric 
material. 

4]. A valve stem seal assembly according to claim 37, 
further including an annular sealing lip on a radially inner 
portion ofsaid resilient sealing body. 
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42. A valve stem seal assembly according to claim 37, 
wherein said resilient sealing body is ?xedly interconnected 
with said?rst shell. 

43. A valve stem seal assembly according to claim 37, 
wherein said?rst shell includes a discontinuity on its radi 
ally outerperiphery, said discontinuity engaging and axially 
restraining said second shell. 

44. A valve stem seal assembly according to claim 43, 
wherein said discontinuity includes a staked portion on its 
radially outer periphery, said staked portion engaging and 
axially restraining said second shell. 

45. A valve stem seal assembly according to claim 43, 
wherein said discontinuity includes an upset portion on its 
radially outer periphery, said staked portion engaging and 
axially restraining said second shell. 

46. A valve stem seal assembly for use in a valve 
containing device having a valve with a valve stem thereon, 
said valve stem assembly including: 

a?rst shell having a radially inwardly extending?ange 
and a radially outwardly extending?ange; 

a second shell having a radially outwardly extending seat 
and a generally axially-extending engagement portion, 
aportion ofsaid?rst shell extending axially within an 
inner surface of said second shell, said axially 
extending engagementportion engaging aportion ofan 
outer surface of said first shell, located between said 
radially inwardly extending ?ange and said radially 
outwardly extending ?ange, in an interference ?t ther 
ebetween; and 

a resilient sealing body supported by said?rst shell, said 
resilient sealing body having an opening therethrough 
for receiving the valve stem in sealing contact therewith 
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when said valve stem seal assembly is assembled into 
the valve-containing device. 

47. A valve stem seal assembly according to claim 46, 
wherein said?rst shell is made ofa metal-containing mate 
rial. 

48. A valve stem seal assembly according to claim 46, 
wherein said second shell is made ofa metal-containing 
material. 

49. A valve stem seal assembly according to claim 46, 
wherein said resilient sealing body is made ofan elastomeric 
material. 

50. A valve stem seal assembly according to claim 46, 
further including an annular sealing lip on a radially inner 
portion ofsaid resilient sealing body. 

5]. A valve seal assembly according to claim 46, wherein 
said resilient seal body is fixedly interconnected with said 
first shell. 

52. A valve stem seal assembly according to claim 46, 
wherein said?rst shell includes a discontinuity on its radi 
ally outerperiphery, said discontinuity engaging and axially 
restraining said second shell. 

53. A valve stem seal assembly according to claim 52, 
wherein said discontinuity includes a staked portion on its 
radially outer periphery, said staked portion engaging and 
axially restraining said second shell. 

54. A valve stem seal assembly according to claim 52, 
wherein said discontinuity includes an upset portion on its 
radially outer periphery, said staked portion engaging and 
axially restraining said second shell. 

* * * * * 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : RE 40,764 E Page 1 of 1 
APPLICATION NO. : 11/711913 
DATED : June 23, 2009 
INVENTOR(S) : Tigree M. Butcher et a1. 

It is certified that error appears in the above-identi?ed patent and that said Letters Patent is 
hereby corrected as shown below: 

Col. 8, line 5, “?xed” should be --fiXed1y--. 
Col. 10, line 35, “stacked” should be --staked--. 

Signed and Sealed this 

Twenty-seventh Day of October, 2009 

David J. Kappos 
Director ofthe United States Patent and Trademark O?ice 


