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inventi:on relates to an inproved val ve having

The present
an inp a ed stem seal which will maintainits seal agai nst hi gh pressures
el evajepry enperatures and with rotary and axial cycling of theg%g%n
Prior st€m seal s have utilized invertedjd shaped 10 ring s av1ng

a pIuraIity of sealing lips on the interior and exterior sealing surfaces
and with ‘a spring within the opening of the ring to urge the |ips outward
and inward into sealing engagenment. An exanple of Such a seal structure is

shown in U S. 15 Pat ent

No. 4,103,909. Such seal structure has not ~

been satisfactory because the seallng I|ps wear responsive to novenent,

they are not held in their
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desired sealing position when they are exposed to pressure, and there is no
prot ecti on agai nst . extrusi on 20 of the Iips. An object of the present

|Qxent|on i$ to provide an'inproved val ve with an inproved stem seal mhlGh

can be used to seal against high pressure even when exposed to el evatsd 't -

tenperatures. 25 Accordi ng to oné aspect of the present iffuENti on
-~3 - .+here is provided a val ve conprising a body having a chanmber
imlet :and an outl et comuni cating into the chamber, and a valve sea :

surrounding said outlet in said chamber, a valve nenber positioned in the 5
chanber, actuating neans., a valve stem connecting said actuating nmeans to

sai d valve menber to nove said val ve nenber between positions allow ng flow
t hrough said outlet and preventing flow through said outlet, a seal i ng

assenbl y between said stem and sai d body, and 10 haV|ng a. resilient
annul ar body with a plurality of internal |ips for sealing against sald
stemand a plurality of external lips for seallng agai nst said
5  The present inventién relates to an improved
- o . valve having an improved stem seal which will maintain

its seal against high'pressures, elevated teﬁperatures
Iand'with rotary and axial cycling of the valve stem.-
"Prior stem seais.have utilized inverted U-shaped |

.10'- -'ring.seals-haﬁing a plurality_of sealing lips on the:
interior and'extefiér.sealing surfaces and with a
"spring within the opening of the ring to urge the lips'

- outward and inward into sealing engagement. An’
e#ample'of such a seal structure is shown in U;S.

15 Patent No. 41103,909-  Such seal structure has not
been satisfactory because the sealing lips-wéér
requnsive to movement, they are not held in their
-degsired sealing positién when they are ekposed to
_pressure, and there is no protection against extrusion.

20° of the lips.

s _
An object of the present invention is to provide
= . an improved valve with an improved stem seal which can.

be used to seal against high pressure even when -
exposed to elevated temperatures.

- 25 According to one aspect of the present invention



body, and a plurality of grooves between said internal |ips and between

i @ external lips, and a support 15 ring positioned in each of said . _»
and substantially filling the groove in whi‘ch it is positi'oned, w,
said |ips extending slightly beyond its adjacent support rings for
710 .engagenent with the surface against which it is to 20. - sea
Accordlng to another aspect of the present invention there is provi ded a ;
stemseal for a valve conprising an annular resilient body having a o
plurality of sealing lips onits outgr.and i nner 25 surfaces with
grooves between said |lips, and a support - 4 - ring positioned in each
of said groovesthere sisgtroniddd ya fvdlvengdnipr igringva ibodghhakring &s -
positioned, each said |ips extending slightly beyond its adjacent support
rings for seal i chaebpgugeamninlet Rl an outtlled pmimucd cagdingstinghi theit is
to seal. The invention will be described now by way of exanple only with
particular refe¢Q#ng§0 3t a valve seat surroundlng said outlet in _

said chamber, a valve member positioned in the

5 chamber, actuating means, a valve stem connecting said

&

actuating-meahs to said valve_membér'td move-said
valve member between posi;ions ailowing £low. through .
said oufletjénd preventiné-flow_through said outlet, é'
sealing assémbly between said stem and said body, and

10 having a resilient annular body with a plurality of:
internal lips-for;sealing_against-said stem and a
plurality of external lips.for-sealing aééinstjsaid
body, and a plur;lity of groovés between ;aid.internal
lips and between said external lips, and a support 

15 ring positioned in each of said grooves and:; |
_substantially.filling the groove in which it is
positioned, each of said. lips extending slightly
beyond its adjacent support.rings  for sealing_ |
engagement with the surface against which it is to

20, seal.

Accordingytafanotherwaspedt:of the: present

invention there is provided a stem seal for a valve T a
comprising an annulaf resilient body haviﬂg a |
plurality éf sealing-lips on its outer ahd inner

- 25 - surfaces with grooves between said lips, and a support



acconpanying drawings. In the drawings:- FIGURE 1 is a sectional V|em10f
the i nproved 10 val ve of the present invention; FIGURE 2 is a
sactional vi‘ew of -one fermof inproved stem seal assenbly of the presenL _
invention; and FIGURE 3 is a:sectional view of another form of 15 ‘
|nproved sten1sea| assenbly of the present invention.  Valve 10, shown 4
FIGURE 1, is a gate valve and includes body 12 having inlet 14 into p‘a
16+ outlet 18 from chanber 16 mnth val ve seat 20 surroundi ng outlet {8
chanber 16 and opening 22 20 from gpapber 16. Valve menber 24 i's
positi-oned in chamber 16 and novable to allow or prevent flow through
outlet 18 by its epgagepBBtt9bn¥al Y8 s&ah 2P sﬁ@:ﬁ)&ﬁwés taieeaded into
val ve nenber 24 so that as it is rotated valve ne 24 is nmoved in
chanber 16 with 25gubstaaReallyOfynivegseé Pfbove Sremmdfctexiterdds through
opening 22 and into bonnet 28 which is secured to body 12 around opening
22. The interior opoBdmnened8 each said lips extending slightly beyond

' its adjacent support rings for sealing engagement with
5 ‘ the surface against which it is to seal.

. ' The invention will be described-nOW'by*way of
example only with pa;ticular reference to the
accompanying drawings. In the drawings:-

FIGURE 1 is a sectional view of the improved

10 ' valve of the present.invention;

FIGURE 2 is a sectional view of one form of
improved:étem*seal assembly of the preseﬁt ihveﬁtion;
“and’

FIGURE 3 is a sectional view of another form of .

15 improved stem seal assembly of the present invention.

Valve 10, shown in-FIGﬁRE l, is a gate valve and

 -inc1udes body 12 having inlet 14 into'chamber_ls,
. outlet 18 from chamber 16 with valve seat 20
 -surrounding outlet 18 in chamber 16f'ahd opening 22

20 - from chamber 16; Valve member 24 iéqpositioned_in
chamber 16 and movable to allow or prevent flow

. through outlet 18 by its engagement of valve seat 20.

| Stem 26 is threaded into valve member 24 so that as it
is rotated valve member 24 is moved in chamber iG.with

25



I ncl udes sealing surface. 30 surroundi ng and spaced 5 radially

outwargd fromstem 26 to provide the annular space 32 in which the i nproved .
gngN\assenbly 34 of the present invention is positioned to seal. betmeeq;

st en and surface 30. Hand wheel 36 is secured to stem 26 to 'provide

t 3

actu gn neans for noving valve 10 menber 24. Packing nut 38 threads"
I nt-0 bonnet 28 around stem 26 to retain seal assenbly 34 in its preselected -
position in space 32. Sealing assenbly 34 shown in detail in FIGURE 2 R
i ncl udes U-shaped resilient annul ar sbedy or seal ring 15 40 having its

closed end facing away fromthe pressure in valve body 12 and its two | egs
wi th the annul arrespeithgd Iverledeetseaen 20aci Bgemh@6heghepdssshreugn body 12

" Ring 40 includes a plurality of sealing lips 42 with grooves 44

t her ebet ween cn1qa3ﬂmthéﬁ and daiter bopget 28 whighaissaetuced. to Spdort

rings 46, which it rin are positiogned within grooves 44

s as _sho
and substanti al | qq u”@h@ﬁ@“aégp@@rlv£g§r65§§ loryREnbPRAgE 3% are

positioned in gro0ve:s RS 42 e tend sl.i Lstanc a Xi mat el y

b 254 mm (. 010" i MEEs® sea1the BuFERRY Al ShaPSuodiBRCTF PPRERTe T

assure t?ai radially outward from stem 26 to_prOV1déuthe'annuiar

‘'space 32 in which the imp;oved'séaling'assembly 34 of s

thé present invention is positioned_to-éeal between

stem 26 and surface 30. Hand whéel 36 is secured. to

‘stem 26 to provide actuation means for moving valve

10 member 24. Packing nut 38 threads into bonnet 28
around stem 26 to-;et;iﬁ_seal-asseﬁbly-34 in its
.preselected position ih'space_32;. |

Sealing assembly 34 shown in detail in FIGURE 2

includes U-shaped rééiiient annular body or seal ring

1S 40 having_its_&iésedféhd faﬁing away from the pressure
in:valve-body 12 and its two legs with thé annular
opening therebetween facing thg high pressure in body
12. Ring 40 includes a plurality of sealing lips 42
with grooves 44_therebetween_on its'inne: and outer

20 _ annular surfaces. Support rings 46, which éreusplit~'
rings as: shown, are’positioned'within grooves 44 and
'substantia;iy.fill thgir respéctive_grooves;' When o a
rings 46 are positioned in grooves 44, lips.42 extend
a slight distance (approximately 0.254 mm (.010 inches))

25 :beyond the wear surface of rings 46 to assure that.



- 5a - they will be in sealing engagenent. with the surface agai nst which
they are to seal. Preload ring 48 is positioned wthin the open end of-,
Uxshaped ring 40. -Ring 48 is slightly thicker than the free radial 5 2
dinmension of--the interior of the opening in ring 40. Thus, ring 48
the sides of ring 40 outward so that |ips 42 are in sealing engagene
wi-t h. sealing surface 30 on bonnet 28 and the exterior surface of stek
N\ S - Wedge rings 50 engage the inner and outer portions of the
closed end of ring 40 to prevent its gx%QU§ion and back-up ring 52 is
positioned between the closed end of ring 40 and the inner end of packing
nut 38 and support sen@gge 1 s 90 staiiheengayésentlhith théi §@scdfeare-
positioned as shown so that any increase in axial |oading of ring 40 al so
results in an increageidadmiciofthedyngres@oagaalst Pbelvadesprgt 48eis
cylindrical surfaces to ensure that ring 40 is not extruded. 20 _
Seal i ng assenbly 34poseirnrivithicd the opPennend FECUREhapedasipg oddded
seal ing between stem 26 and-seal ing surface 30 against a pressure_ of -20, 000

psi - Ring 48 is slightly thicker than the free radial _
| 5 ~dimension of the interior of the opening in ring 40.
- Thus, ring 48 moves the sides of ring 40 outward so

that lips 42 are in sealing engagement'with;sealing_
. surface 30 on bonnet 28 and the exterior surface.of
stem 26. |
1o - = | . Wedge rings 50 engage the inner aﬁd outer
portions of the closed end of ring 40 to prevent its
extrusion and baék~up-ring 52 is positioned between
the closed end of ring 40 and the inner ehd-of-paéking
Aut 38 and supports wedge rings 50 as shown. Wedge
15 'rings S0 are positioned as shqwn so that any increase
in axial loading of ring 40 also results in an
increase loading Qf'rings 50 against their respective
cylindrical surfaces to ensﬁre that ring 40 is not
extrﬁded‘ |

20 ' Sealing assembly 34, when positioned as shown in

¥

FIGURE 1, hés provided sealing between stem 26 and

 ;5 _ sealing surface 30 against a pressure of 20,000 psi
(1.406 x 107 kg/m%), with thermal cycling up to 300°F

(149°C) and under both totary and linear cyecling



406 x 107 [err]), with thermal cycling up to [err] (149 C) and under

rotary and linear cycling - 5b - novenent of stem26 In the unit
id, seal ring 40 was a pol ytetrafluocoethyl ene such as sold by W S. o/
dapban . & Co., under the trademark "Turcite 99". Preload ring 48 and : .
baeck-up ring 52 were a titanium5 alloy identified as TI-6AL-4V.

Support rings 46 and wedge rings 50 were a berylliumcopper alloy oo
.identified as C17200. Modified sealing assenbly 54, shown in FI GURE 3, - et

i ncl udes U-shaped seal ring 56 hawi By a plurality of 10 internal and.

external sealing lips 58 with grooves 60 therebetween, - 6 - preload

ring 62 positionecvementeodpetrenenzbof Bealhe ninig %stwddgselallngin%w
abutting the inner and outer portions of the closed end of seal ring 56,
and support r|ngsa$4apmmlxtqnnﬁfluvroethylene such as sold by W. S.

Shamban ‘& Co., under the trademark “Turc1te 99".
Preload ring 48 and back-up ring 52 were a titanium
5 . alloy identified as TI-6AL-4V. Support rings 46 and
wedge rings SO'Wére_a beryllium copper allqy.. S 3
~identified as C17200.
Modified sealing assembly 54, shown in FIGURE 3,
includes U-shaped seal ring 56 having a piuraliﬁy of
10 internal and external sealing lips 58 with grooves 60

therebetween, -



grooves 60, all as described with respect to sealing assem 05 bly 34. -
seal i.ng assenbly 54 also includes bearing support ring 68 engaging the .
Neosed .end of sedl ring 56 and-wedge ring 66 as shown, back-up seal rin

having inner ‘and outer tapered surfaces 72 engagi ng the mating surface
~on back- up seal 76 and anti-extrusion ring 78 having inner and outer 1
t apered ‘surfaces 80 engaglng t he natTﬁg surfaces 82 of ring 78. Thus,

séallng as Y] tlaII t.he ne as se assenbly 34 except
that it in ‘i%gogd Lhnél erre i}ts pr’18\r/1| él e 5‘ aés SgRl tHkag 5

anti - extr ugle e f of sealin S enbly
54. 15 are %?S??%Fyg?hg%?ﬁeh s%g%t lftnmrzetrh ove % e‘% %s“g ‘?sﬂ bl y-

34. Bearikrdosegpentl bENge®8 Avdgass | -Sxd ! £ iG ;86qr o |
beryl lium cgpperﬂpal | oy identi flﬂg% as Cl720%®%§:ck upgsea %I R %5§ng in%

pr ef er abl y gaopwkspt éﬂuaaﬂ.moasetdieyslcﬁrubeaahﬂ_&halre@%c&a% e 1581 74355;&“_
preferably a material simlar 20 to U shaped ring 56 as sol

“Shanb88 & bBay. 36ndeﬁeﬁﬂengr&u§namﬂy'Eﬂ%HIEbJiﬁﬁnudé%nbeasﬁmglagpgagenbly
54 is substantlally the sane_as sealing assenbly 34, it has the sane

i nproved uSéPdl °Bi £B9gAGBE &QQMQ¥Qﬁ%§(ﬁn¢ngﬁ peaisuiog 5?0@m@;ﬂammerature

and stem novenent .
and 25 C¥Chlna6rggaonwn, gac -up seal rlng 70 having 1nner and outer

L

tapered surfaces 72 engaging the mating surfaces'74 on back-up
LA ‘ seal 76 and antl-extru51on ring 78 hav1ng inner and outer
10 _tapered surfaces 80 engaglng the mating surfaces 82 . of
ring 78. Thus, seallng assembly 54 is substantlally the same.
as seallng assembly 34 except that it 1ncludes the elements
prov1d1ng a secondary seal and the antl-extru51on means.
The materlals of the components of seallng assembly 54
15 are. preferably the same as set forth above for seallng assem—~
bly 34 .Bearing support rlng 68 and ant1-extrus1on ring 78
are preferably a berylllum copper alloy ldentlfled as Cl17200.
Back—up seal rlng 70 is preferably a polytetrafluoroethylene
material and back—up seal 76 is preferably a material 31m11ar
20 to U-shaped rlng 56 as sold by W S. Shamban & Co. under the
trademark "FURCITE 1022“
%a' ' _ ‘Since seallng assembly 54 1s substantlally the same as
| sealing assembly 34, it has the same 1mproved useful 1life
_under conditions of high pressure, cycllng temperature and

25 = cycling rotary and axial stem movement.



CLAIM5.1. A valve conprising a body having a chanber, an inlet and an

- outLet- communi cating into the chanber, 5 and a valve seat surrounding -
S t1 et in said chamber, a. valve member positioned in the chamber, .
a ng neans, a valve stem connecting said actuating neans to said valve .
me to nmove said val ve menber between positions allow ng flowthrough 10
said outlet and preventing flow through said outlet a seallng assenbly ra
bet ieen sai d stem and said body, and having a resil ‘with a ¥
plurality of internal lips for sealing qgainst sal m:“‘ mt“ { ity of
external lips for sealing against said 15 - * mural ity of.
grooves between said internal |ips a@gAfﬁgween sald external lips, and a
support ring positioned in each of saro—grooves and substantially filling
the groove in which it is positioned, each of said |ips extending slightly
20 - beyond its adjacent support rings for sealing engagenent with the
surface agai nst which it i3 telseatom@risimyad visodicdmyuding & chamkien /1

i ncl udi ng means for expanding said annul ar body both outward and
an inlet ‘and an outlet communlcatlng into the chamber,-

5 and a valve seat surroundlng sald'outlet in sald

E 1

chamber, a valve member 9051tloned in the chamber,

actuatlng means, a valve stem connectlng Sald

)

actuatlng means to sald valve: member to move said
valve member between p051tlons allow1ng flow through
10 said outlet and preventlng flow through sald outlet, a
seallng assembly between sald_stem and_sald body, and
having_a.resilient.annular body with awpluralitf of
..internal lips for sealing against said'stem and.a
plurallty of external llps for seallng agalnst sa1d
15 body, and a plurallty of grooves between said lnternar
lips and between said external llps, and a support
ring positioned in each of said groovesfand' |
substantially filling the groove.in.which it is
positioned,-each.of_said-lips“extending slightly
20 beyond its: adjacent support rlngs for sealzng |
| engagement w1th the.: surface agalnst whlch it is to
seal. _ - S 2
2. A valve accordlng to claim 1 lncludlng means
for expanding sald annular body both outward and

25 inward toward the surfaces against which-it is to



25 inward toward the surfaces against which it is to seal
yalve according. to claim1 wherein said annular body has a U shape (i
section. 4. A valve according to claim3 including a 5 pr el ogd
positioned in the open end of annular body and having a thickness grea er
than the radial dimension of ‘the annul ar body—opening tTo. urge 'said Ilps_-
into sealing engagenent. 5. A valve according to claim1 |nclﬁd|n

anti -'extrusi on means engagi ng the | ow pressur- nmmm‘ “ﬂ!ﬂm | ar body. 6.
A val ve according to claimb5 wherein _sa d anti

i ncl udes
i nner and outer wedge rings engaging tfie taperéﬂ orfiers of the cl.osed end.
15 - of said anggdpy body, and a back-up ring engaging the closed end of
- said annul ar body and the | ow pressure surfaces of said.wedge rings. 7. A

- val ve according to clai3 6 A rellvéi Rgcerbask- ¥ §§§!Lmrln9h@€é/95‘ds§)[ad d wedge
ri ngs, and 20 anti-extrusi on neans engagi ng sai d back-up seal ring
annular body has a U-shape in section.

4. A valve according to claim 3 including a
5 preload ring poéitioned in the open end of annular
. ' a bodynand’havingla thickness'greater-than the radial
dlmen51on of the annular body opening to urge sald
lips 1nto sealing engagement.
5. A valve according‘to claim 1 including
10 anti-extrusion means engaging the lowzpressure end of
said annular body. |
| 6. A valve accordihg to claim 5 wherein said
anti—extrﬁsidn means includés inner and outer wedge
rings engaging the tapefed corners of the closed end
15 of said annular body, and a back-up ring engaging the
closed end of said annular'bbdy and thellow pressure
surfaces of said wedge rings. |
7. A valve according to ciaim.s including a.
back-up seal fing beyond.s;id wedge rings, and

20 anti-extrusion means edgaging-said back-up seal ring

to prevent its extrusion along the-surfaces:agaihst

™

which it is to seal.
8. A valve according to claim 1 wherein said
support rings are made from a bearing type material.

25 9. A valve accordin§ to claim 8 wherein the



_to:prevent Its extrusion along t he surfaces against which it is to seal. 8.

A val according to claim1 wherein said SuprLL_UJEEinj%jﬁfﬁégr0n1a -
bear i pe material. 25 9 . "Avalve according rm8 | o
wher

- 8a - material of said support s a ber II|un1copper .
/ A val ve ‘according to claimai wherein Hmﬂnﬂ“ ’ﬂu “is made
of -a potiytetrafl uoroethylene 5 material . a valve .=
conpri sing an annular resilient body having a pIurallty of sealing lips on %
its outer and inner surfaces with greo®ees-between said |ips, and a support
~.ring positioned in:each of said 10 grooves and substantially filling-

the groove in whmeheruansoﬁosandoﬁsgpoeachlsa$dl$|ﬁsbéRthH¢MQF%PP@htIy

beyond its adjacent support-rings for sealing engagement with the surface

agai nst which it-aldaye seal. 15 12. A stemseal according to

. claim il InC|Udlng? 10. A valve according to claim 1 wherein said

annular body is made ofzafpolytetrafluoroethylene

5 _ materlal.

ll._A stem seal for a valve comprlslng an annular .

e

resilient body having a plurallty.of sealing lips on

W

its outer and inner surfaces with grooves between'said
lips,land a support.ringrpositioned in each of said
10 . grooves and substantially filling the.groove.in which
1t is positioned, each- sald lips extendlng sllghtly
beyond its: adjacent support rings for sealing
- engagement with the surface against whlch it is to
seai.
'iS ' | 12. A stem seal accordlng to claim 11 1nclud1ng
means for expanding said annular body both outward and
inward toward the surfaces against which it is to

seal.

3



means for expandi ng said annul ar body both outward and inward to d Y he
surfaces against which it is to seal. - 9- 13. A stem seal ac Ing.to
gl ai'm 11- wherei n -sai d annul ar body has a U sha gtem
_,_seal according .to claim13 including a preIH tumg] muﬁed in t he open
‘end of annul ar body and 05 having a thick the radial
“di-mensi on of the annul ar- body openi ng=20 urge sald |IpS I nto sealing
s@gage- nent. 15 A stem seal _accordiing to claim 11 including an-

ti -extrusion méans eﬁga"g"r% £8RL | BRCPFELRES &0 IRl sht dWheTeARN SR body

16. A stems Ing aim 15 inner and outer wedge rings
engagi ng tﬁgnwﬁﬁg 38 gﬁérg ﬁrs AR HBBECERHF vf said annul ar body and a

back-up ring engaging ¢ g 8880 S0o038T LANDHLAL BO0% NGNS |

pressure surfaces of “sal tem seal” acc to

claim16 | ngldidarg ﬁﬂ@%&&ﬁ@d rﬂm&wy@% séidl w%ﬁlw%o@dand

anti-extrusion
05 having a thickness greater than the radial dlmenSLOn of the

annular body opening to urge said lips.lnto*seallng engage-~

ment. |
15. A stem seal according to claim 11 including an-

3 ti-extrusion means engaging'the?iew pressure end of said.
10 annular body. | | | )

16. A stem seal according te claim 15 inner and outer-
wedge rings engaging the tapered corners of the closed end of
said annular body, and a back-ué ring engaging the closed.end_'

- of said annular body and thenldw3pressure surfaces ef said
15 wedge rings. | | |

17. A stem seel'according to claim_lGIincluding'a
back-up seal ring beyond said wedge rings, and anti-extrusion
means engaging said back-up seal ring to prevent.its extrusion
along the surfaces against which it is to seal.

20 18. A stem seal according to claim 11 wherein said

support rings are made from a bearlng type material.

19. A stem seal accordlng to claim 18 whereln the

o

material of said support rings is a beryllium copper alloy.

G
iy

20. A valve according to claim 11. wherein said annular

25 body is made of a polytetrafluorocethylene material.



means engagi ng sai d back- up seal ring to prevent its extrusion along the

surfg,-s agai nst which it is to seal . 20 18. . A stemseal according -
to g m11 wherein said support rings are nmade froma bearing type - v
mat d 19. A stem seal according to claim18 wherein the material of 2
sai d pport rings.is a berylliumcopper alloy. 20. A val ve according to

claim1l. wherein said annular 25 body is nad

pol ytetrafl uoroethylene material. - 430 m‘“H"IHEI!H ﬂl ally as /,.J

her ei nbefore described with reference to and as S onpanyi
drawi ngs. 22. A stemseal for a valve substantlally as herelnbefore
described with reference to and as shown in Figure 2 or Figure 3 of the
acconpanyi-ng draw ngs. 21. A valve_substantially_as hereinbefore
described with reference to and as shown in the
accompanying drawings. |

22. A stem seal for a valve substantially

5 as herelnbefore descrlbed.with reference to and _
as shown in Figure 2,or~Eigure_3 of_the. | : . f
accompanying drawings. . s - B 2

) Gy



