alve and Stem Seal Theref or Technical Field The present invention
reldtes to a valve, such 5 ' as a gate valve, and a stemseal for sealing
around the_operatlng'sten1of t he val ve nenber. Background Art Val ves, suc
as gate val ves, when subjected to extrenesjaf servige, such as hi_%hi% {
press s (e.g. 10 30,000 psi), elevated tenperature (e.g.,~300[err]),
cycllggEof the pressure and.tenperature, degrading fluids, and either (h
re rocation, rotation or both of the.stem- experjence frequent failure.

of the& stenlseal 15- - ¥ "One effort to solve this problemis disclosed
in US. Pat. No. 4,262, 690 Wha Ive sandeStema Seadk i Mheresfanbl y havi ng a stack
of packing rings forned of a material such a polytetrafluoroethylene with
packi ng retainer rings on each side of each packing ring and 20 nmet al
chanfer rings ofechndsiale Biefkd of the assenbly canmed agai nst the stem and

bonnet to prevent exigyy f@geﬁg B.B%em%mgréieeastés 3 %fw beagst -

Tapered expansi on rings e use U S 826,967 to hrar nt ai n.
uni f or m packi ng alsozijl‘i@t?Svalvemhéﬁds@bJ%ds?%lt gﬁﬁersﬁﬂ}r’é‘%hﬁﬁ‘@‘ég u. S.

Pat. No. 4,288, @ge @g@gg&iﬁgﬁg@ghsgffaﬁg valvemanmBRiy seal ring into
seal i ng engagenent I N the casing annulus of a well bore. U S. Pat. No.

4,185, 840 di scloses a shaft seal including a stack of alternate elastoneric
30 and ri gi Backyzourmhderkt ogether with the el astoneric

Valves, such as gate valves, when subjected to
extremes of service, such as high pressures (e.g.
10 30,000 psi), elevated temperature (e.g., 300°F),

" ecycling of the pressure and temperature, 3iegrading
fluids, and either reciprocation, ro&étion or both of
the stem, experience frequent failure of the stem
seal. '

15- - One effort to solve this problem is disclosed in

" U.S. Pat. No. 4,262,690 which suggests a packing
assembly having a stack of packing ?ings formed of a
material such a polytetrafluorocethylene with pecking
retainer rings on each side of each packing ring and

20 . metal chamfer rings on opposite sides of the assembly
cammed against the stem and bonnet to prevent extru-
sion of the packing along the stem and bonnet.

_ Tapered expansion rings are used in U.S. Pat.

T No. 1,826,967 to maintain uniform packing loading
25 when subjected to temperature changes. U.S. Pat. No.
4,288,082 uses a tapered surface to cam a metal seal
ring into sealing engagement in the casing annulus of

iy : a well bore. U.S. Pat. No. 4,185,840 discloses a

shaft seal including a stack of alternate elastomeric

30 and rigid rings banded together With the elastomeric

rings being progre551vely thinner in a direction away
from the high pressure side of the seal to provide.a
uniform distribution of radial packing pressure along
the length of the seal assembly.



r}ngs belng progre55|vely thlnner in a dlrectlon amay fron1the hlgh
pressure side of the seal to provide a ‘uni form di stribution- of radlal
packi'ng pressure along the Iength of the seal assenbly. - -~ -2- U S Pat.

No:< 4, 082, 300 di scloses a sealing assenbly for. a punp plunger for' service
in punplng corrosive liquids. The sealing. assenbly I ncl udes many types of-
netal hard burned coal -and flexible graphite rings. 5 According to one

as t ;t—of the.present invention, there i,s _provided a valve conprising . a

bo “having an inlet,

an outlet, a- val v& chanber, and a val ve seat

Surroundlng ConnunIC@IsonP L RN 1%82 30053&§c195@5 ﬁngeﬁﬁlﬂgoﬁsséﬁbl

val ve nenber.

p03|t|oned w thin Sal val ve chanbe

a valve stemexten ng

t hrough said body ang £ o e plungedi Foraleeevieaben, pampengetostsd Duedi ng

.said val ve stem

15 means for noving said valve stemto nove said-

“val ve nmenber toma?d I&qhtaum/fmhsnseandngahssembay tincdndes| mahpvtypes of

therethrough

a seal

stem and said body,

$ea|ing'ring

25
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ring of extrudable material positioned between sald
getal, harndwmrmed coededndn fdppébisegsanhéteftmsl. .
adj acent said seal r|ng prOV|d|ng ‘a recess '

-_ﬁAccording to one aspect of the present invention,

" there is’ prov1ded a valve comprising

a body having-aneinlet, an.outlet, a-valve[chamber,,__

~and a valve seat surrounding-communication~between.

"_a valve member p081tioned within said valve chamber,

said 1n1et and - said outlet,' Lte-

a valve stem’ extending through said body and .connected

' to said valve member,

:;a bonnet surrounding said valve stem,

"means ‘for mov1ng said valve stem to move said valve

'-flow therethrough, '

a seal ring of extrudable'material.positioned between. -
said stem and. said body, .
rings positioned on opposite sides of said sealing

ring,

" means adjacent said seal ring prov1d1ng a recess

| 'opening toward the pressure sxde of said seal ring,

a base ring hav1ng an annular’ upstanding rim with

inner and outer shoulders at the base of said rim,_

) member toward and - away from said valve seat to. control - -



: 1K d ng, 10

- engaging-said_rijﬁ%ﬁﬁi%ﬁﬂkiEﬁﬂﬂﬂéﬁﬁwﬁaﬁﬂwgﬁﬁﬁafﬁénﬂﬁiG?rggaﬁké Eirstngs

.+ .upon installation tqo obtajn an jnitial pressyre seal between said, stem and

.= .sai d bonnet and s%‘?ﬁ‘f"%e%ﬂs-’r?‘r&f?de ﬁ%&'ﬁ : _i'FaF'__SV\g

* -provide sealing |jps in,such: _ _
~said bonnet to . Qﬁﬁrﬁ?ﬁéﬁhﬁﬁ%'effectivewseal bet ween said stem and sai d

fﬂ:CQUDFfSing_a'S?Qleiééﬁidi’&ﬁtéaﬂﬁﬂﬁihjpn-#a;dfopperhshpuldery'meansz

‘openi ng toward the pressure side of said seal ring, a base ring having an .
z l.ar upstanding rimwth 25 i nner and outer shoul ders at the base -
saird rim -3- said seal ring and said other rings formng a first

gck positioned on the interior of said rimon said inner shoulder, a
econd stack of a seal. .ring and rings simlar to the 5 " rings on said
oner shoul der positioned in the exterior of said rimon said outer o
shoul der, means adjacent said seal =«ihg of said second stack providi ng~\/
recess opening toward the pressure side of said_seal ri means .

% dor: A B PPeSRiess to

15 - . recesses when pressure..is wthin.

bonnet, when the s Added SELIPYE Y addl Iding’ 8. DIRGR! sBRSTSL B0 Ba |

Accordi ng to anot present ‘1 nven ere 1s provi

~valve having a Movalle Gif B AKX Gl GHud1ded Po8ltioRed th, thesealing
assenbly tor sealing between the stem and bonnet, said sealing assenbly. -
adjacent said seal ring of said second stack providing.
a recesé-oéening'towafd*the-p;e#éure éide of éaid seéI:;_.
| :ing,m'_;f' ” -f  : _ . ._. | | o ..
10 means engaging said §imQ§§d3said§st§cks‘for.preloading=
_Said;stécksfof riqgs;hpqh1insta;;§tipn tqj'obtain.ah 
initial pressure seal between said stem and said
bonﬁgt énd'saidﬂseal?hiq@s:eiﬁrﬁaﬁngnintqjtheir
'respeétivg'récéss.tofp?o€i¢e éea1in§-Iips;in_éuchf_
15“":}frecésées,wben,p;eﬁsﬁig;i#fﬁithiﬁéséid;ﬁgﬁnet*tofjv
-férovide:éﬁmo:é g££¢c§;?é=séai_béfﬁeen s§iﬁ'sﬁémﬁandf 
said bdnnet when'ghéiétécks;ate]réSp§nsive“td interior

_ bonnetfp;eSSu:e;._

20. . Accofding;féfénothe;;éspect.df;thé btéséﬁﬁ.invenpion-
| 'there:is.p:ovided_ih{é3v&1§e?haVing a movable siem”; e
"extendingfout“thtougﬁfa_ﬁbnnet,;a:§egiiﬁgfa35embly;fbi
sea;ing_bétWeen tBe_sﬁém.ahd b§nnet;”saiq”éeaiing.
aésembly.cOmpriSing-éﬁseél.;;ng:of extrudable

25 :materialr o



'25 . naterlal f—3a- rlngs p05|t|oned on opp05|te si des of sald
-seallng ring betmeen sai d val ve.stem.and sai d body, neans adjacent said
seal ring providing a recess opening toward the pressure side of said sea
rimg, 5 a base ring having an annul ar upst andi ng’ rimw th inner and
outer shoul ders at the base of said rim said seal ring and said other =
rings. formng a first stack positioned on the interior of said rimon said
1 ng er\shoulder 10 -a second stack of a seal ring and rings sinmlar to
the’rings on sai d i nner shoul der posi Tionéd in the exterior of said rimon

B e SOl TR AL R RSk 4ED PG F I K
_'rl'ng; nmeans engagi NG & Ghétd%(e?ﬁ‘lfﬁa' qaiggcggehngﬁgeFQE@tb&i sai d body and -

'stem for preloading said sta rings upon i1nstallation t0 obtain an
nitial pressure. sqpahiPtaivent ¢aiicEealdriayipbediaingnd seddkseal

El Nngs 20 - - extruding into their respective récess to provide sealing
Fips in such recessasperdiny Moward thespresbupessidebofingaid oseab\i itgy A mor e -
effective seal between said stemand said bonnet when the stacks are-
reSponS| ve ti) |nterla)rbismrnitngorhayingeanZEnnular upstanding rim with -

'3_inner and outer shoulders at, “the base of said rim,".
" said seal ring and sa1d other r1ngs formlng a first
- stack posltzoned on. the interior of sard-rlm.on.sald.
| inner shoulder, ... - _
V'Id”rl  a second stack’ of’a seal ring and r1ngs similar - to the;
‘-”rings_onﬂsaid inner-shoulder 9031t1oned in the

exterior of sa1d rim on sa1d outer shoulder, means

*_yadjacentﬂsa1d seal r1ng of said second stack providlng_'f”°"

o 'V*a-recessﬁopenlng toward the pressure 31de of sald sealf_
R : “means’engagin§5said'rim5and'saidistacks*independent:cf ”
- said. body and stem for preloadxng sa1d gtacks- of r1ngs'
'upon 1nsta11ation to obtaln an 1n1tia1 pressure seal.
T_between.sazd-stem-and sa1d bonnet and said seal rings |
20” g_.extrudlng into the1r respective recess to prov1de-.-.
| - :q-seallng llps in such recesses when pressure is within
.'said bonnet-to-prov1de-a more effectlve=seal between
said stem and said: bonnet when the stacks are dh
respons:.ve ‘to. 1nterior bonnet pressure.

TS



A - In one formof the sealing assenbly a base ring has an upstandi ng
al rimw'th back-up rings and seal rings are provided on both sides of
rim A cap is fastened to the upper end of the base ring to 5
«-pref oad the seal rings and conmunication js provided through the rim

bet ween inner and outer seal rings to equalize the pressure between

opp05|te sides of the rim 10 The invention will be described nowsby..

y of exanple only wth partlcuIaLgmeierence to.the acconpanying drawﬂﬁuﬂ

+n" the. drawi ngs:- Figure | is an elevation view of the i nproved .15 '

valve of the: prepcghel BYLRIbENtHE ! Se#Phd UHBMHIE L Bl rdng hawl adl € the.
conponents of the valve. Figure 2 is-a sectional. view of one of the

i nproved stem seapsBgndingnbbhefal 2Pimi wikle Badis-up hrlrigss enid @eall vi ew of
i the details of the preferred stemsealing assenbly inits preloaded
{ .installed positi ocdngs are3providedcor both sides mf Hthe rsiant i anzapvi ew of

t he other side of the Qreferred stem seal i ng assenbly
: . is fastened to the upper: -end of the base ring to -

% .5 preload the seal rings and communication is provided :_1w_'a

' through the—rim between inner and outer seal rings toa”T'n

; _ '.i.- _ . equalize the-pressure between opposxte sides of the

rim.

oo :-10_:*7.-Theginvention-wiil:be'described~now~by:wsy'of-exanple o
| only with particular reference to. the accompanying

drawzngs. In the drawings

Figure 1 is ‘an elevation view of the 1mproved
:; o 15 'valve of the present invention w1th portions broken

'away to: 111ustrate the components of the’ valve.

Figure 2 is a. sectional vzew of one. of the.

1mproved stem sealing assemblies.__
20 | | _ |
| ._Figure'§=is-a;nalffsegtionalfview=dffthe“detaiIS”ii? :ft'
6£TtheTpreferredfstemnseelingiessembiy,in;itse o

preloaded.installed-pdsition;-




shomnng the relatlve p05|t|on of its conponents when it is :exposed to -
pressure. 5 Figure 5 is a partial sectional. view of a nodified formof ste
seal ing assenbly. Figure 6 is a partial sectional view of another 10 -
~modified formof stemsealing assenb]y. "Valve 10 shown in Figure 1 is a
gate. val ve suitable for use in oil and gas well |Iines, |n geot hermal wel |
tines, ‘and in other corrosive, high tenperature, high. 15 pressure,
st @nMmsvi ng and pressure and. tenperaturgccycle appllcatlons Val ve 10

i ncludes body 12 havi ng inlet 14, outle val ve' chanber 18 and val ve
seat 20. Bonnet 22 is setigue 40 ilsody sifillarshadf Béctidnaltividé off thewn
"-4- and covers the opening of valve chanber 18 on the upper side of body -
12. Val ve nenber 28otheén ciden of @bREpreﬁeraedl stemgsgal dngi aspenbblyoned
Wi thin val ve chanber 18 and sl des in coaction between valve 5 seat 20
‘and the outlet val veSkewing (khe FRIAtiveoPesition PEsdtenrenppnents whem -
Stem 30 is threaded jptp the u er end of valve nenber 28 and extends
through bore 32 in bbhnt¥ @XBOEGR, Y& PFR88MEPng assenblies 34 are provided
‘to seal: betyeen the 10 ~ exterior surface of stem 30 and the |nter|or
su?face of b re 32. Lantern ring 33 is p05|t|oned bet ween

Figure 5 1s a partial sectional v1ew of a

modified form of - stem sealing assembly.

Figure 6 1s a partial sectional view of another

100 - . modified form of stem sealing assembly. - T

'.:Valve 10 shown in Figure 1 is a gate valve suitable |
f_for ‘use - in oil" and gas well lines, in geothermal welli--
_lines, and in other corrosive, high temperature, high-r

ilSit" | pressure, ‘stem’ moving and pressure and temperature
| ":cycle applications. Valve 10 1nc1udes body 12 havrng
_1nlet 14, outlet ‘16, valve chamber 18 and valve seat:‘r
20.' Bonnet 22 is secured to body 12 by studs 24 and

nuts 26 as shown




g assenblies 34 and netal ring 35 is positioned above uppet seal :
-34--t-p—-efsure that sealing assenblies 34 are. located at their
¢d positions 15 .along stem 30. Wile stem 3G is shown to-be-a
rotating type of valve stemwith suitable flats. 36" on its portion

exte@ng beyond bonnet 22 the inproved seal | ng assenbl i.es of.-the present
i nvention are suitable also 20 for. %eal i ng. around a reci procat i ng,.

stem The fl 3 i th ans. | atin to ve val

member - 28 bet %i% gﬁgﬁgé g‘%bg c$%§§§H ?%l%%ve R ﬁf.'tj%l cEBSt or @'\J

be used for tmwemvsﬁrdet oQ5b'ody“12.-_- Bulte ngenbeenﬁlsy Gmlcls $hown. in

detail in. Fl ?_Igd él hh hgo ) bg.ge %‘g&v GH4Rst anding
' axi a tﬁere?' m wa o

rima38 extendin :.s.’qp pr oxi mat vveenthe
i'nner and out éfaf)@ MEE 181 angasd 136‘1@?#@11 deetwmwabve S
shoul deg 40 angbapitzg ahaulﬁﬂa 68t1e£t valwd eéé&te‘j(ndé‘aéhékﬂ) 3gJe -

positioned so that t. ir eas_ of shoul ders 4 42 are substantially
kE

*equal.  An inffantE gwothy |‘§a#6%n}gd o§t§ﬁbt§|°de’fs shEeades outer
“stack' 46 of rimgs tnerrwaie&d @nd sbeulvilve! 2mafber 234 t#hd hexeeragspondi ng

exept eherr RSt Bpay 5L Sbohnel 24 af o qbbnn s ESt B P i”fhe‘
P "-descrl ptlon ofasamﬂbhges 34 are provided %o seal ‘between ' the - _
' "~ 10 °  exterior surface of stem 30  and: the. J.nter:Lor surface
- of. bore 32. Lantern r:.ng 33 :Ls posit:.oned between
seal:.ng assembl:.es 34 and metal rlng 35 is pos:.t:.oned
abOV:. upper ‘seal assemb"y 24 €0 ensure that sealing
, ' 'assembl:l.es 34 -are.. located at their des:.red pos:.t:.ons
15 along stem -30.

' ' o Wh:.le stem 30 is shown to- be a rotat:.ng type of
valve stem w:.th su:r.table flats 36 on its port:.on
extend:.ng beyond ‘Bonnet 22 ‘the” :meroved ‘sealing

RTINS assemblies of the present invention ‘are suitable also
20, . for. seal:.ng around a rec:.procat:.ng stem. . -_.The
- flats 36 prov:.de the means for rotat':.ng stein 30 to E
| move valve member 28 between - ‘opened and closed - .
"pos:.t:.ons. -Any - suztable actuator may -be. used - for
N ' _;_._.:tlus movement. . . . : : _
- 25 Seal:.ng assembly 34 is - shown in deta:.l in
% .. FIGURES 2, 3 and 4. It :anludes base ring 36 having
‘upstanding- rim 38 extend:.ng ‘axially: therefrom
. approxlmately ‘midway between the inner and outer -
R peripheries of base ring 36 to provide. inner
30  shoulder 40 and outer shoulder 42. It is preferred
' that rim 38 ‘be pos:.t:.oned so. that the areas of
shoulders 40 and 42 are substant:.ally equal. An
inner stack 44 of rings is mounted on shoulder 40 and
an outer stack 46 of rings is mounted on shoulder 42
'35 with the corresponding ring in each s..ack being
' substantlally the same except as noted below and

except their above noted dJ.fferences in radial
dmens:._ons. To s:.mpl:.fy the description. of sealing




Swith the suffix "nf ponding rings have been assign I
‘to de5|gna$efeﬁ ogleﬁoo?eg:g?gferan j nner._or nEd|a|gr?ggt2ﬁdS?H§ 23???;5" |
-+ back-up T ing. Stacks 44-and
i Rg- 52 ' ngg?edfornlng ring 50, sealing ring 52, bagk u 46 each include .
.whi ch faye progres:?\a/llal ;I ng 58 and back-up rings 60, 62,. 24 rlgggf‘,d '\ggdge
I ncreasin - '
tdi rec\_}on away from base ring 36. %Ormdul.glsngf 5bme:']:§tla_CI ty i.n the

-operi fig- f a y
facin gsea|C| P?nsesi“l?&&’ g 5 gngr'ﬁdng:nﬁptmgan THAGH ?'%?per oF opeﬁlrﬁg
f;gﬁ]\l\q;r par aljl dsst:cgrtéﬂa Hhes sep%t!é%% equnb.l‘x VS*HéHQSsﬁﬁfzmy e £Qpered as
Senls” "o S shaven oe nnepoommeasei Enp T Sl Ve
t m{n are vedged todlesignate Yo! S3°ohiae g% ?’fﬁ?ﬁb timg. WhERaFEEIsd ol ¢ y-
.é‘securg(rj t (ra?fng tgabgceinﬂudm bpp %ﬁ g?}m"r%g 7ongnB0udes
i the upper sur$%% p Scrfu ng' 7 WS'M’ aﬁ:nghém, fesdge 5o ancegce'sses 76
e 'eggg' ng s Zﬂedhsealexg.age £ andd Bipx-dp e ings €0, 6BusE4pr 66i des -
prel oad segllna gg ﬁgly &%amgrgfprogneasxxglmwqurﬁ§§g£ bggghgggrbEg 80
Hdesired and 4 S| spastaciant drrERet e R gfme““egm Ay be be
Prterfor ok S0 MK nag, hhammeéé il CBlcggsRT O -
: e 30 a . _
S - ring 52m- PaSs! bing 5 ﬁ)fé\ﬂsﬁnoweﬁ&meéceagnwgcan
- . "facing seal ‘ring - 52d.  ~The - open;ngs provided by o
, o ' rings- 50 may be. tapered as shown Or. paralle1 to .the --- ..
;a:f'fp"féld"axzs of stem 30 Rings 58m and . 584" engage ‘rings.56m_ . :-
15 . and 564 ‘along their ‘tapered surfaces which areat an. .
'%'_f[f___'." " angle to their axes of substantlally less than 45° so._ _
ST 'that when- 1oaded ax;ally they are. wedged radlally ';'_“;
_into sealing engagement._. ‘cap - rlng 70 lncludes--- - Z;.'
c _"'annular recess 72 €0. recelve ‘the upper end of rzm-as
2007 and is secured to rim 38 by .cap- screws 74 whlch have
o “their heads: in recesses, 76 in the upper surface of
*ngrff‘l - -, cap ring 70 as shown.  Cap ring 70, thus, provzdes ; R
u f'inner 1oad1ng r;ng 78 whzch engages stack 44 and.
_ '_'outer ‘loading ring. 80 which ‘engages” stack 46 so- that
25 . cap ~screws 74 may 'be used to preload . seal:.ng '
assembly. 34. Preloadzng of sealing. assembl;es 34 may .
be be - des;red and a' slight 1nterference fit of a
- back=-up- ring can be used to prevent downwardhmovement'u
_ - of the assemblles 34._ Further a. sllght.interference.f;
30"~5 of a plastlc insert ‘between rim 38 and. recess”72‘can
o be utilized to. retaln cap 70 in its des;red pos;tlon _
- with respect to rim 38. Seal;ng assemblzes 34 are
 supported 'in the annulus petween . stem 30 and ‘the
. | “pore 32 of bonnet 22 by the friction of stacks 44 and
'35~ 46 thereon and by - lantern ring 33 and ring 35 and .

when exposed to pressure the 'radial. seallng_forces

increase.



|1 zed to retain cap 70 in its de5|red position wth respect to Fim -
eal i'fig assenblies 34 are supported-.in the annulus between s_tem 30

ahe bore 32 of bonnet 22 by the fri ction of stacks 44 and 35 467

00

_ he
. ther "and by lantern ring 33 and ring 35 and when exposed to pressure t
 radi &1/. sealing forces i ncrease -6- TTﬁa‘ preferred7(r)rat$r| al s of rs}ggl |589
“assenbly 34 are as |1 ows: ' cap.rin ormng rf
“and: ba%:/k up rings %@ aP§e§% ﬂlshpgh Ng aseembdy Adckel~

‘al | oy(such. as meoassfonowse ff%on BQB{aﬁagk &lg}igﬁmfﬁﬁ?n§ﬁ2%nd\§gu
ey | LASRPES B hadi T OMn Sl kel A b tT e |

vanadi um all o
resistant nat Sigh: mgéallnsg steek: 032n:mémje allog- Bﬁu&hd d$ 4130t apered

' 8 f f ejd apered seal ring-
| ngnl i srlasqgaerg‘inﬁe B HP hhg?raﬁ%uor%‘?aigﬁ%gé)i %E %fbé ?ﬁg§ Bo%are a
- per f | uor oal koﬁﬁlfﬂlﬂmumﬁﬂ akdowi thh'TB%bolqn etn.a’ahuumet 6%l ene;

: _back-up ring @Zmnliimm,' 4y aeaﬁaasm:ﬁd mb EPLMJ% ?&' eg%féneth a 20%

i al
:EZL’AeEo??”éﬁPZ Ol A R o e
~a pol yphemammflmlﬁnqledngé rszt,ar bfaaée b&rﬁxg(sS‘S‘d‘ ‘and | B
10~ tapered  seal - ring 58d- 7. anm.- unfilled ey
_ polytetrafluoroethylene, tapere& seal ring 58m is'a '
'carbon f:.lled polytetrafluoroethylene, back-up
. r:.ngs 60 -are a perfluoroalkoxy tetrafluoroethylene
T s "w:Lth a 5% polytetrafluoroethylene° back-up ring 62m |
15 is ‘an- orlented polytetrafluoroethylene with a 20%
S poly p-oxybenzoyl aromat:.c polyester (suoh as. the
' material made by Kennecott Corp. - and sold. under the .

‘trademark Ekonol) ;- back-up ‘ring. 624 a’
_polyphenelene sulf:.de filled- w:.th carbon f:.bers (such "
20 - as the mater:Lal sold by Internat:.onal Polymer Corp._ :

under:” the Trademark IPC 1836), and back-up r1ngs 64 C
" ‘are a low—strength ‘low .modulus metal a1loy such as
copper, alumznum nickel alloy_.sold by \mp:c Metal
Company under the trademark Ampcoloy 570).
25 L When loaded it is- deszrable ‘to- have a pressure
' -communlcatzon between stacks 44 and 46. This .
comun:.oat:.on is. prov::.ded by plugs ‘of unfilled _' e
=polytetrafluoroethy1ene posztzoned ‘in ports 84 which p
_ . extend through rim 38 adjacent seallng rzngs 52. o ff
: 30 . The operatlon of seallng assembly 34 can best be. '
- seen by comparing FIGURES 3 and 4.  Fig 3 1llustrates"
the preloaded, lnstalled ‘condition of .sealing
assembly 34 and FIGURE 4 illustrates the pressure
loaded condltlon of seal;ng assembly 34 The 1n1t1a1.
35 . loading provided by cap screws 74. causes the rings of
- * each stack to be in tlght engagement on:thelr inner.
and outer'surfaces with the adjacent surfaces of




;20 - as the naterlal sold by Intefnatlonal Polynef‘Cbrp Uhder-the“m~wmd f i
‘Trademark | PC 1836), -and back- up rings 64 are a low strength, I'ow nodul us '
.etal alloy such_as_copper, al um num ni ckel al'l oy (sold by Anpec-Metal o

;Cowpany under the trademark Anpcol oy 570). 25 When | oaded it |s:
“idesiraphe to. have a pressure comnmunication between stacks .44 and - 46.
{Thi s..cemuni cation is provided by: plugs efz-unfilled

poLyI raf | uoroet hyl ene positioned in ports 84 which: extend throu h r|n138
‘tadjacgnt seali ng,dﬂrngxs Bére382, stem 30 Emnd dizenex i andoputes| isNF o
ﬁ34 can best be se qﬁﬂx ignparlng FI.GURES 3 and 4... Fig 3-illustrates the
_ pheloaded I-nst hdition of sealin assenbly 34 and FI GURE 4
2illustrates the pr esWhen | presgurendis |eppbge§ea4ﬁ g B8XRREPE BFTOSH e

qinitial * é’-”f%o}q’;hﬁgﬁha"'d?%ﬁ’ecﬂﬁgcrﬁ‘"’s 7s£n§éuw&ru1e.5|ﬁcs of

~.each stack to b engagenent, on t |nner and Qut er, s s Wi th
it he .adj acent : smemme to. Wﬂn&"m%? SPBRE3TIRG] 3 M I

souter surfaces ofrd f&ﬁéveV\Mﬁ BBELhilse pfeﬁmi'eedlfferentiarlt en-men;s the
:under si de of base r|n

‘mbvenent- of basearqw%r;ﬁa h%igPtEggréﬁa?eeH%gfé{?eqS# ?ﬁ%@%hr&é&eﬂ@rq“
idifferential cremi@sss witdl cthéadusifapess againsyaybicht they heegﬂ.acks 44
.a%d 46 with thef%yfaggiéi 'nioaRQHg1tﬂ§¥ %ﬁﬂreases the. sealing
; - 10 '; forces on. the stacks ‘and portlons of seal rings 52m.
fﬁ.;'f S and; 524 are extruded . lntc the tapered openings
‘ Lo :.-.prov:.ded by form:.ng rings 50m and 504 to for_n__ o
E ;_;.-71.5_7;'fextruded lips 86m and 864 which sxtend in’ the direc-"
S - tion toward the pressure.' Also wedge rings 56 and
~;;:?15;-p:ftapered seal rlngs 58 are forced ax;ally toward each
ST - other and the small angle of their tapered engaglng

o . surfaces wedges them radrally to provzde an: enhanced
radial seallng force. Back-up rlngs 60: through 68 B
: _-h' have zncreasxng modulus of elasticity’ in the dzrec--7
20 - tion away from the. pressure and this provrdes radlal
; _ seal;ng pressure decreasing 1n the d:rection away
- from the pressure loading. "
' | A modified. form ‘of seal;ng assembly 90 is shown
r'ianIGURE 5. - Seal assembly 90 is. pos;tzoned arcund
25 '::stem ‘92 and within bonnet 94. - Polymeric seal- ring 96.
-~ . has a lower annular opening 98 forming lips 100 which
provzde an initial seal. Formlng ring 102 engages
.j ring 96 and has inner ‘and " outer tapered recesses 103
_ facing seal ring 104. Tapered seal rings 106 and 108 ]
i h 30 = are above seal ring 104 and’ back-up rlngs 110 and 112
- are above seal r1ng 108 and are engaged by annular
'.loadlng ring 114 which is threaded into the bore of
" bonnet 94. - Seal rings 96, 104,_106 ‘and 108 are
: preferred to be unfilled. polytetrafluoroethylene or B
35 other suitable extrudable material. Seal ring 104
- when preloaded and’ subjected to pressure loading
‘extrudes into the tapered recesses of forming '

L8

ring 102 to ‘form sealing lips (not shown) extending

L — [



. 103 faci ng seaﬂssel@lﬂomoTapéﬂ@é@eaﬁomm THB9aie

S pressure |loading thus i ncreases the seal |"n'g 10 forces on the
ks and portions of seal. ri ngs 52m and. 52d are extruded into the tapered
imgs provi ded by formng rings 50m and 50d to formextruded i ps 86m

86d-whi ch extend in the direc- tion toward thg pressure. Al so wedge
ringg 96 and 15 tapered seal rings 58 are fofced axially toward each

-othér-and the snall "angl e of their tape'laé'd engagl ng surfaces wedges them .

don:
away from t he yiQas EeaDndlssémb1pr 60i dBSeu:@d:sdd.seal ing pressure decreasi ng :

: t he di t f t h f f
oal g ncenbly odiaeheR et Ao O3 Ndesd THE *ﬁﬁl?ﬁéﬁoilt.oned

dially t d h d radial seal 6f_-'-
{irougn” 66" hisveat; 8nd] eRRS Seapoeivel oy bk wERERLE AP €

around 25 asdsEmiEly ah20 wshbwn bionnBIGURE 5P(ﬂ%e$¢%1§§ﬁl betweers has a -

Jover agnul ar Qhgl! {195 9n Eoréﬂ{)g;h%%ﬁ!ﬁo J¥i pBnpedvizda an sehlinl seal.

Form ng“ring engages.rin as jnner  and, o%tgyt.a ered recesses
1 & above -

¢ e i s o oyt g2 ¢ S e @S S

-~ seal ring 1045:11&1 &?G&r“ﬂa peped Keteuybd 1fadifgakesd g rizg aﬁa and are
nul ar

Y e e orbates s 4 SRR 0 O
. ‘polytetrafl uorﬁ&f%@nglﬁg 350 :.smdiﬁ:.ﬁbﬁetblbeeweendsblaé. rEitreg i 128 Seal
hed gl on g RaBaReRl hnat iRy T D fApkE G, T U et E%?Ss'h?)&ﬁ)
“ext end_| ng - engages. ring 132. along ‘their mutual tapered surfaces o
' | ~at a- sl:.ght angle as. shovm Back-up rrngs 136, 138
: -"and 140 having decreas:.ng' moduli..s of el ast1c1ty are
EUCEE "".pos:.tioned on - seal ring 134. _ Load:.ng rrng 142
---15° -  engages upper back-up r:.ng 140 and su:.table means,_
such a_s.._bo]_.ts 144, is- prov:.ded tc preload seal
ssembl'y" 120. ' As with seal:.ng assembly 90, seal:.ng
- rings 128, - 132, 134 are: preferred tc be unf:.lled
- polytetrafluoroethylene or other su:l.table extrudable
20 o material. W:..th such mater:.al the seal:.ng l:.ps are -
| formed in the recesses of form:.ng ring 126 respons:.ve
. %0 nressure and the sealing surfaces cf such rings
- easily conform to any. 1rregular1t:.es in the surfaces
_ aga:.nst which they are to. seal to prov:.de an J.mproved
- 25 . seal. o ' '

.’.
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tomaxd and seallng responsive to the pressure to mhlch seal assenbly 90 is
exposed. Anot her nodified formof seal is sealing assenbly 120 shown in ;

~FIGURE 6_for. sealing between 5 °~ stem 122 and the interior_of bo

12%4.  Sealing assenbly 120 i ncl udes forn1ng ring IZG‘HEVT?ET—T7ﬂﬂ§7{£ij

‘out er, tapered recesses facing seal ring 128 and sea luimt mum
“shpulder 130 of bonnet 124. Back- Uup ren9.«130 is po*ﬂ““ﬁﬂ seal
rlhgff?8 10 and tapered seal ring 132. Tapered iseal Ffinly 184 %engages

ring 132 along their nutual tapered surfaces at a slight angle as shown. _
‘Back-up rings- 136, 138 and 140" haV|@gggg§g§aS|ng modul us of elasticity are .
-posi t-ioned on seal:ring 134. Loading ring 142 15 - engages upper back-up
ring 140 and suitable neans, such as bolts 144, i's provided to prel oad

..seal assenbly 120.- . As with sealing assenbly 90 sealing rings 128, 132,
‘134 are preferred to be unfilled polytetrafl uoroethylene or other suitable’

extrudable 20 - naterial Wth such materi al the sealing lips are forned

‘in the recesses of *orn1ngArY#kY%j&Pqﬂﬁﬁﬁiﬂﬁ @e bodyphayingeanniniat.sanl i ng

.surfaces of_such. rlngélea3|l nforn1 any | equl arities_in ége surfaces
?%'g%éﬁa %ﬁy &Y of&&t2§“"°“§ - T

aﬁalnst Mhléh they |
- ' commun1cation between sa1d 1n1et and said outlet,

a vave member pos1t10ned w1thin sald valve chamber,._

l;;_;'f;__fio'-""stéhr |
Eq;_e;;--f T '_means"fet'movihg*said-vaive'stemfto‘move said valve. : _--.:
| member - toward and away from said valve seat to control
'-_flow therethrough, ' | _._“
a seal r1ng of extrudable mater1a1 posxtloned.hetween.
15 said stem and sald body, L o -
”-r1ngs pos1t10ned-on opposite sides-ef saidjseaifﬂét“
ring means-adjacent said seal :ihg'providing-aj;eceeeT.;
_opening*towatd the'preSSure“side of*said'seal ring. -
a baee finQ having an“aﬁnular'upstending=rim with

20 inner and outer shoulders at the base of said rim,

L SO

'said seal’ r1ng ‘and saxd other rings: form1ng a first
:stack pos1t10ned on the interior of sa1d rim on said
-1nner-shoulder,- _ _

'a second stack-of a seai ting and rings eimilar to the

. 25 rings on said-innef7shoulaer positioned'in the.



1. . A val ve conpr|5|ng a body havi-nrg—an—intets amr5— ouilet:

a'_@l e chanber a val ve seat surrounding. co ' said inlet
ancdsgai d outlet, a vave nenber positioned WAPH[EUBE iﬂnber,, a -
val ve stenlextendlng t hrough sai d body and con val ve nenber,

a bonnet surroundi ng said valve 10 stem. neans for nDV|ng sai d val ve
, emto nove said val ve menber toward -and away fromsaid valve seat to -3
“-ﬂCOﬂtrO| fl ow t herethrough, a seal ring of extrudable nmateri al p03|t|one&*

IR

bet ween. .15 =~ said stem and said - bod rings p03|t|oned on opposite .

‘sides of said seaextgripngofeaaid atimcemtsai cP'B“c%H showderomednsy a

';_recess - opening toward the, pressure, S|de of said se ri ng-. a base ring
"“havi ng an annularaéﬂéFaﬁﬁlﬁﬁl i 893} (Hing of saiq,fec qﬁﬂé&' shoul ders at
- the base of saidr

a ng_and, sai d ot rings formn flrst
- stack positioned Bﬁn%ﬁélPﬁtﬁrfﬁ?eﬁﬁ %%ﬁ?ﬁ??rﬁ?ﬁ??i #%ﬁﬁﬁﬂﬁﬁnéi
; second stack of a g gl E fﬁﬂ rings simlar. to the 25 rings on sald
" inner . shoul der poSi |one & -10- exterior of said rimon said outer

_Sh0U| der, gheans a%ﬁﬁ@knﬁiﬁﬂnéeéaid' Pﬂnoanéaééiiée@ﬁlﬂcétﬁﬁk preloading

}; ”ff S : sa1d stacks of rings upon 1nsta11ation to . obtain an -
B 1n1t1a1 pressure seal between said stem and said
bonnet and said _seal rings extruding 1nto their
respective recess to provxde sealing lips in such
- 10 - recesses when pressure is within said bonnet to
_ prov1de a more effective seal between said stem and
said bonnet when the stacks a:e responsive to interior

bonnet - ptessure.

15 2. A valve according to claim 1 wherein said
| | preloading ‘means 1nc1udes an annular cap ring having a
- central annular recess,' | | |
:said cap ring pos1tioned on said stack of rings with
said rim in said;recess, and._

20 . means for tighteningfsaidzcapitc.said;base;ring-;it

through=an:opening in said rim to load said stacks7cf R

rings.

'y



providing;a-LEQgii_QEEDngdigmard the pressure side of said seal ring, 5
_neans'engajln said rim aid stacks for preloading said stacks of rin

. I.
upon insta ” ”m” an initial pressure seal between said stem an
~sai d. bonn ﬂ "@ |ngs extruding into their respectlve recess to

;prOV|de seallng | Fps*irf such/10 - - recesses when pressure is within said -
‘bopnet to provide a nore effective saafi1bet ween said stem and said bonnet
‘wHen~-he stacks are responsive to interior ‘bonnet . pressure. 15 2. A

valve-according to claim1l wherein said prel oadi ng neans. i ncl udes an

~annul ar cap ring haging a Xerdlvé areodding apeslaimaildwhepeinngapdsitioned .
‘on said stack of rings with said rimin said recess, and 20 nmeans for
tightening said cappteleadindaseans ripncludagyh an opening in said rimto
load said stacks of rings. . 3. A valve according to claim1 wherein
sai d prel oadi ng neadsloadingiceing |engnging. rthey addgagingnenefspaddorings. of
“said rings away frompressure,. and 5 - ~nmeans i ndependent of said body
‘and sai d- stem for nﬂV?ﬁgﬁEQRcPWQﬁ&H?Errqqﬂ;| na direction to |oad said

.érlnge 41- 5 A valggaSQthégégké é;§¥ se&éMBod? Q asgid ‘stem for

movinggsa1d=load1ngrring.1n]a dlrectlenrto load said

RS

rings..

.4;  A valve accordlng to claxm 1 wherein sa1d
e 10 ' recess prov1dzng means 1nc1udes a tapered. surface ‘on:

: one of,saldfrings.-

-5'H*' In a valve hav1ng a: movable stem extendlng out
.through a bonnet, a. sea11ng assemhly “for. sea11ng
15 between ‘the stem and bonnet, sald sea11ng assembly |
'comptxs1ng a seel ring_of ext:udaple-materlal, rings
- pbsitiened onaoppOSite;sideseot said sealing ring
- between"said Valve.stenlendlsaid bddy,_- '
means-adjaeent'said’seal ringnpfoviding'ewrecess'
~20 o opening toward the pressure s1de of sa;d seal r1ng,
'inﬂ§; ',nf- -a base ring having an. ‘annulac upstandlng r1m with
| 1nner,and outer shonlde:s at the base of said rim,
said seal ring:and said_othei.tings.forming a first
stack positioned pn the'inte:ior of*saidnrim'on said.

- 25 inner shoulder,



s recess provrdrng means |ncludes a tapered surface on-one of sard
| rrdﬁ% .
t

[n a val ve having a- novabl e steﬁTEiTéﬁaTﬁg‘UUt‘threugh
: -, a sealing. assembly for sealing 15 ' and
bonnet, said sealing assenbly conprising a seal m t’m
“material, rings positioned on oosisite sides of sard sealsn bet ween

: “sai d valve stem and sai d body, neans adjacent said seal—rrng providing a-_. -
- ﬁécess 20 - opening toward the préB8ure side of said seal ring, a base\JJ
*r'ng having an annular. upst andi ng- rrnrmnth i nner and outer shoul ders at -

the base of said rd Beconddstagk HENE 8841 SPig CARE!ring s il the' St
. Stack positioned on the interior of said rimon said 25 . I nner

.; shoul der, -12- :&ngecondsaﬁdclnnérasheulderrgps&tﬁonedﬁinﬂuhd ar to the
#: rings on said inner shoul der positioned.in the exterior of said rimon said
. outer shoul der, nmtsraojraotnsaéér timeon said outenishonkden, meanis :

providing 5 recess opening_toward the pressure_side of said seal
i ring, means engag@@@i?&ﬂ& FﬁﬁﬁaﬁﬁaiaFEHStﬂﬁk§a4¢mﬁﬁﬁﬁnﬁnﬁt§ﬂksﬂﬁQYﬂﬁiﬂﬂ and

i= stem for preloading. said stack rin on installatj ohtai n an
| Thith o pibesure dozecege” opening tewacd; the m%saﬁwﬁ?aa%&eei
%j seal rings extrudQ@%d nt o- therr respectrve recess to provi de .
means engaging said r1m and said stacks 1ndependent of
sazd body. and stem for preloading said stacks of rings
: upon installation to obtain an in1t1a1 pressure seal

10 - between~said~stem-and.said bonnet-and said seal rlngs.

extruding into-their'respeetive~receSs.to-provide
'sealing:lips-in.such~receesee'when pressure is witnin B
said bonnet to provide -a‘'more effective seal between |
i '_ . . said stem and said bonnet: when the stacks are

15 = responsive to interior bonnet pressure.

T : 6. A sealing ‘assembly according to claim 5
_1nc1udlng a pair of tapered seal rings engaglng each
other along ‘their tapered: surfaces, the angle of taper

20 - of saxd:seal rlngarthh respect - to thexr;aceSLbelng

substantially less than 45°.

«®)



; ‘sea'l_i ng-li psfi n SUW%SUW is within sai d bonnet to
provide a nore effective sea ' said .stem and said bonnet when the

stacks are 15 Jmﬂ'ﬁm erior bonnet pressure. 6. A
‘seal ing asserrbly ac '@ ﬂ‘? i'ncluding a pair of tapered seal
_rlngs engagi.ng each ot hér alomg Itapered surfaces, the angle of taper

of said seal rings with respect‘t t*heir. aces bei ng- substantially |
C P\Lhan 45, -13- 7. A sealing assenbly according to claimé .
: 'uding a loading ring, and means for noving said |oading ring to prel oad.

‘_Sal d seal rings. -7, A sealing assembly according to claim 6

o o . including a loadl.ng ri.ng, and means for movmg ‘said

- loading ring to -preload_ said _seal ti.ngs.
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