FLEXI BLE BACKSEAT SEAL FOR GATE VALVE Cross Reference
to Related Application: This application clains
priority to provisional application 60/633,138, filed
Decenber 3, 2004. 5 Field of the Invention: This
invention relates in general to gate valves, and in
particular to a flexible backseat stem seal.
Background of the Invention A gate val ve has a body
with a cavity FDEXIBEEBXCKSEATIIRN. PORSGATE WADFES
10 noves in the cavity between a cl osed position,

bl ocklross RefevencatooRightetl Applicaivnpassage and an open
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t hr egdsicskdt stehsegiat €. 1n the non-rising type, the stem
does not nove axially when rotated. Alternately, the

| gatemk%«.%uﬂaxsfhmavéﬂ&hng type wherein the stem has
threads that engage threads in the valve body. Gate

val ves of taegnd1ee R L80R5 SEOCY cf B iMERect &Py 8o passage. A gate
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normally comprises an annular rigid conical profile on the stem that is normally

spaced below a mating conical seal surface at the junction of the cavity with the stem

passage. During normal opening and closing operation, the profile will not contact

the seal surface. To actuate, the operator rotates a threaded retainer or collar at the

25  upper end of the stem passage to allow the stem to move upward past its normal
operating position so that the profile seals against the seal surface.

While the backseat seal as described is a workable design, sometimes it does

not seal well, particularly if the valve has to qualify for a high pressure rating. Also,

the conical profile can become damaged during factory acceptance testing. If so, it is

30 costly to replace the stem.



30 costly to replace the stem | Summary of the

I nvention: The gate valve of this invention has a body
having a cavity therein. A stem extends through a
stem passage in the body into the cavity for noving a
gate between open and cl osed positions. A conical
backseat seal surface is located at a junction of 5
the stem passage with the cavity. A backseat seal has

coni GimAREst t(ROthveliigl: surfaces that define a
coni cal |leg extending away fromthe stem passage. The
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the stem A stop shoulder is |ocated above the
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backseat stem seal in accordance with this invention.
to the body. The leg depends downward and has a sealing band spaced from the
backseat seal surface during normal operation. An annular band on the stem engages
the leg and pushes it upward into sealing engagement while in the backseat seal

position. The annular band also seals to the leg,
25  Brief Description of the Drawings:

Figure 1 is a vertical sectional view of a gate valve having a flexible backseat
stem seal in accordance with this invention.
Figure 2 is an enlarged sectional view of the backseat stem seal of Figure 1,
with the left side shown unsealed and the right side shown sealed.
30 Figure 3 is an enlarged view of an alternate embodiment of a flexible backseat

stem seal, with the left side shown sealed and the right side shown unsealed.



Figure 2 is an enlarged sectional view of the backseat

stemseal of Figure 1, wth the left side shown

unseal ed and the right side shown sealed. 30 Figure 3

is an enlarged view of an alternate enbodi nent of a

fl exi bl e backseat stern seal, with the left side

shown seal ed and the right side shown unsealed. 2

Figure 4 is an enlarged sectional view of another
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motion of stem 21 into axial novenent o
VWhen 1§astan m%sm\ﬁésbeutgmﬂdldta@ntimeucepetnwpbsmtydﬁ Stem 21 engages a
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neck 26 through whlch stem passage 22 extends. Stem seals 27 in stem passage 22
seal around stem 21 to prevent leakage of pressurized fluid from gate cavity 15. Stem
25 seals 27 may be of a variety of types.

A variety of devices may be used to impart rotational motion to stem 21,
including hydraulic, electrical and manual. In this example, a roll pin 29 connects the
upper end of stem 21 to a bearing carrier 31. An optional bearing carrier 31 has upper
and lower bearings 33, 35 for accommodating axial thrust imposed on stem 21 due to

30  pressure in gate cavity 15. Smaller valves, particularly those having lower pressure

ratings, may not require thrust bearings 33, 35. Bearing carrier 31 mounts rotatably



25 seals 27 may be of a variety of types. A variety of
devices may be used to inpart rotational notion to

stem 21, including hydraulic, electrical and manual .
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hub 49 and extends outward and downward at an acute

ang| dcg al Bis a/dength thag 15 appigrimptely the same as the axial length of hub 49. Leg
51 is resilient, flexible, and has a conical sealing band 52 on its outer surface at the

lower end of leg 51. The inner surface of leg 51 is also conical at substantially the
25 same angle as the outer surface of leg 51. The inner surface of leg 51 is spaced
radially outward from the cylindrical outer surface of hub 49, defining an annular
clearance between them. Leg 51 is thicker at sealing band 52 than in its upper
portion.
While in the sealed position shown in the right side of Figure 2, sealing band
30 52 engages a conical seal surface 53 located at the junction of stem passage 22 and
gate cavity 15. In the unsealed condition, shown on the left side of Figure 2, stem 21

is slightly lower relative to bonnet 25 than on the right side, defining a clearance 55



Leg 51 has a length that is approxinmately the sane as
the axial length of hub 49. Leg 51 is resilient,
flexible, and has a conical sealing band 52 on its
outer surface at the |ower end of |leg 51. The inner
surface of leg 51 is also conical at substantially the
25 sane angle as the outer surface of leg 51. The

i nner surface of leg 51 is spaced radially outward
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1.  clastomeric lower test seal 65 in retainer 59 below seal 47 sealingly engages stem 21.
A test port 67 in retainer 59 allows an operator to introduce test pressure in the
chamber between test seals 63, 65 to determine whether there is any leakage between

25  sealing band 50 of hub 49 and stem 21. Plug 69, shown on the left side of Figure 2, is
preferably removed during normal use so that the operating pressure within gate
cavity 15 communicates through test port 67 to the sealing engagement of sealing
band 50 with stem 21. Elastomeric seals 63, 65 preferably serve only for test
purposes and do have any function during normal operation.

30 In the operation of the embodiment of Figures 1 and 2, in normal use, collar

37 (Fig. 1) will be secured to neck 26 and locked by a set screw. The position of

collar 37 will selected so that stem seal 47 is in the unsealed position shown on the
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thickness is located immediately upward from sealing band 74 to increase flexibility.

25  Backseat seal 73 is resilient and sufficiently thin to deflect when engaging a seal
surface 75 in bonnet 77 and form a metal-to-metal seal. On the left side of Figure 3,
Which is the sealed position, an upward facing stem shoulder 80 on stem 71 is in
abutment with a downward facing stop shoulder 81 formed in bonnet 77. On the right
side, which is the operational position, stem 71 is located in a lower position, with

30  stem shoulder 80 spaced below stop shoulder 81. The lower position of stem 71
defines a clearance 79 between seal 73 and bonnet seal surface 75. Stem 71 is moved

between the operational position and the backseat sealing position in the same manner



(Fig, 1) by backseat stem seal 47. The operator nay
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shoutRstangylxprich vk bowpestcssushenddder 81. The | ower

position S t

Poal 73 and TR hdscl AP U8 PLERFIALE: (g A B prward in

Bét wiensanteemeprer at i dgsralbed ogiht uhorﬁratn@nbddeC K&ket stem 91 moves

seal LB BOSER! Q1 LiiklsS C%ngtg‘%p@elrﬁ g dp%%ﬁ“ R&. seal band 88

t hl S ogfvaod e staling chEthfﬁIwMﬁbcMmeBﬁea]S aafa0839 ha\ﬂetaﬂ t’o-metal seals are

cylindri hub 84 st ril red.to bgnnet, 85 .

o7 ¢ e e e oy St AR e Yo SIS 89 of S By sgmer s

may bends®cakednytal farfeads. or by an interference fit. A
depend| flex1ble resilient, coni | eg

201 ehds coTUBFRoRIES SEENAmY YIS Tl i bherkskscat scal

84. kRGn&A (RaSHiE (0 Wisl 2 £ORI-RAhetaeRhI NE m@eﬁﬁé%n@edmkﬁts if the
outer side and an inner conical sealing band

i ts Prkesat s3adis damaged, Hpan b plagsl WQ@‘&F@IaCﬂmﬂ@ﬂOY&mg the stem.
the Frﬁaﬂ@fa p B qgfs ndé@&n&?veré?fveu BELoQLgal operation,

outer sea eg 8/ i s spaced froma
coni cal bdietihsmabntvorifaabeerthoby in oplyethreandets forms, it should be

25  apparent to those skilled in the art that it is not so limited but is susceptible to various

changes without departing from the scope of the invention.



10 Stem 91 has an enl arged energi zer band 93 machi ned
integrally on it. Band 93 has an upward and outward
faci ng conical seal surface 95 that is spaced from

i nner seal band 90 by a clearance during nornma
operation. Stem seal surface 95 is substantially
parallel with bonnet seal surface 89. To actuate
backseat seal 83, the operator causes stem 91 to nove
upwar@aims: 15 the sane manner as described with the
first enbodi ment. When stem 91 noves upward, stem
seal surface 95 contacts seal |eg 87 and pushes outer

seal into sealing contact with bonnet
Rang BB LU

seal surTace to-netal seals are formed

bet ween og&gﬁ%ﬁgg%%gggg%gﬁg%gd seal surface 89 as well

as between 1 nner 0 and stem seal surface

95. 20 Theg J | i gni £ tages. Th .
Prexi bi 110y ) TR B ASald A SRR Ak RS Rugs T fe poay into
t @ f dhewaxitynfdrahevimg: ngtabetsemlopen md oMsed hoditiemns;

enbodi nents, if the backseat seal is danaged, it can

be repl acedconicahbarksaue ptad Glufgrecat a pmotida o thicheers tpasBage with the
The %gqﬁFSQ£ulders prevent over travel of the stem

Whi | €“THe “ffvent i on has been shown in only three of

: tnst Lgr gfta %ﬁg?gfsﬁglﬂygﬁgtc%g%glﬁgﬁ{rgg otbl%f tsh asc%s ?hlét%: ldtlaflen% a conical
susceagt ehbmlidgOawidr fr@hi She R PRSzWMHE R sERA T iﬂﬁge% b&RY spaced

the scope of the invention. .7 Clainms: |, A gate valve, )
clgn”p rf{ogf HS: baaf(%ﬁafdiﬁah%wfaﬁ@ dyringapqrmpl Plheéi*tannefg the gplyy the log being

havi ngxde ax &reas Qﬁﬁ%ﬂiﬂg%nﬁﬁeﬁiéﬁpwﬁh R RRIS &I surfice when

the body into 5 the cavit Oor noving a gate between

open miere Isgeewd geslly joonkscksgalsslingalosiBaekseat seal
surface at a junction of the stem passage with the
cavity; and a backseat seal having conical inner and

out en2. She fACefvd dtadrddghé Aeindl, FoMhes 3bmprligey: ext endi ng
away fromthe stem passage, the outer surface of the

| eg bei ngaspafea bifl fonaea b eeAtk S@Ece e &e 18¢fdr 36Lingly engaging

ring normal qgperation of the valve, the | eg being
ﬂg iy ket sg

exi AP ng i nto seal i ng engagenent with

t he backseat seal surface when

3. The gate valve according to claim 1, wherein the conical inner and outer surfaces of

the leg extend substantially at the same taper angle.

4. The gate valve according to claim 1, further comprising:

a stop shoulder in the body between the stem passage and the backseat seal

20 surface; and

a stem shoulder on the stem that engages the stop shoulder when the stem is in

the backseat sealing position.

5. The gate valve according to claim 1, wherein the backseat seal has a hub through

which the stem extends, the hub having a cylindrical inner wall surface that seals to



the stemis noved axially to a backseat sealing
position. 2. The gate valve according to claim1,
further conprising: an annul ar band forned on the
outer surface of the leg for sealingly engaging 15

t he backseat seal surface. 3. The gate val ve accordi ng
to claim1, wherein the conical inner and outer
surfaces of the |leg extend substantially at the sane
t aperthasigh end 4 ouftrevajbiefascadpred astidlydhwgdtfencihailsy 1,
further conprising: a stop shoulder in the body

bet ween the stem passage and the backseat seal 20

sur 36 ¢ho Bl Vééc%ﬁgﬁ%qyk 1L 3rddi8oRbSL NAL _endages

t he stop der en1|s I'n backseat

seal i ng pasidi, b shngel B tf%asf i 8L G RO ORI Goh Golh Bl M

1, wherein't seat sea roug

the stem %tlﬁ at s%ﬁgagﬂg gl'll)g%t tﬁ%ugl% %%_whrt]lg rslte(::rﬁl lgu%sgsna%rd a base that

wal | surface that se em an

wal | ceuipdtathe r¢fpamgdhoddtiradnldy i nwar d fron1the l eg. 6.

The gate val ve according to claim1, further

conpri si ng:thmadedtrafamicn groshied e ére smﬂﬂabrethmh@rrarfdap}ieﬁgd against the
away.fromthe, ste ) .t he .bac at..s hav

por & PTG ST I ERlaPaS B ineh HEUBESHR Sy Houfler
contacts the retaining shoulder; and a threaded

retai ner nounted to the stem by threads and pressed

agai Asthe Beie vblye kseading émtlaino 1 mehertiaithe bivksdansdad hast a hub with a

seal bbl% tﬁ%ﬂ%@%c tf)xbst%lg%a%ses %henhu %ﬁgﬂ%%}d@ﬁe@ cﬁlé%%% \f/all spaced

gate val ve cor arm-l,

d8al rddddlyantnart faoit ﬂle teg; hndrveherdin theghtewhive furtheecat@ives:

passes, the hub having an outer cylindrical wal

spaced l19rat@déiraktured owae sefario Rhgdzembgyittamd bablgeRiseal to secure

Lo B gf%%‘#tvs%alioﬁ@t “%wefﬁ%’%{%l%%{sw@ewgﬁiiéé‘\f el to.

her ew t b ﬁgf?ﬁafie?v"’v‘ge@a (R PRSP GRRL HAIoL g hub

EEEiéeﬁyl%Qd%%ﬂf%ﬁhbﬁe?@ﬁﬁhqrﬁ’élng?%%th%ﬂéﬁi°32 Toet port

Llﬂet P |er ;te ! g E;%rt {helrgtta{ngxg Pocl:'llrrptgodtuglgé tgs{ le)rsegslilli"ee bgt%teg\rlle tehg first and
second seals to determine whether leakage between the bore of the hub and the stem

exists.

8. The gate valve according to claim 1, wherein the backseat seal is integrally formed

on the stem.

20 9. The gate valve according to claim 1, wherein the backseat seal is mounted

stationarily to the body, and wherein the gate valve further comprises:

an annular energizer on the stem that contacts the leg of the backseat seal and
deflects the leg into sealing engagement with the backseat seal surface when the stem

1s moved to the backseat sealing position.




second seal s to determ ne whet her | eakage between the

bore of the hub and the stem exists. 8. The gate

val ve according to claim1l, wherein the backseat sea

is integrally formed on the stem 20 9. The gate

val ve according to claim1, wherein the backseat sea

is mounted stationarily to the body, and wherein the

gate val ve further conprises: an annul ar energi zer on

t hg sld()e;rfm bat thm hc;a-,etdsqg Ib&',ldilﬁgl, ohetehethbasks@atcad Eﬁl a base portion
an eflects.the leg .into sealing en ment with the

back SBSH st AR B SEHePET e A WHEFag o haalve further
backsgaipris@al i ng position. 9 10. The gate val ve

according to claim1, wherein the backseat seal has a

base port iafMnnilet Bh@sizat & kRNAE | tHatWehitigly thifadd SB conical inner
passage, and wherein the gate val ve further _

c Snprivgass of A lgg, ﬁmhabac‘éﬁ@? gflaband dsfleqtheonigabeyterfatface of the leg into
seal ingly GMARHS wih Qhé:g&k%@{ sd thﬁ"face ek @GR s 188 to the
| eg of the Dbackseat seal an defl ects coni cal out er

sur f deeksedt seHimglpegjtibomt o seal i ng engagenent with the

backseat seal surface when the stemis noved to the

backseat sealing position. 11. A gate val ve,

conpriitsAngic V@lvRO¥h2R¥ENg a cavity therein and a stem
passage extending fromthe cavity; 10 a stem having an

axi s and @xyLbepsihig J&Rrg%"%rehhﬁldsats?éﬁ Bz?ﬁa%@%?teh&ﬁé’gbﬁﬁqm cavity;

cavity for noving a gate between open and close
ROSi ti ONS yighnl RARYELaCaddtx@hlAP 1Bhudthge St%ﬁle;?é‘ss{ e into the cavity
e

coni cal backseat seal surface at "a junction o

st emipaBeEge agathbatyieen engyiang closefpasBions acdsent e edition of the
mountged to the stemfor novenent therewith, the

backseat” seal having a |leg extending outward fromthe

stem and gvayichy f e se%# SIReRASE A fanctiqdCof !h@%téﬂ?}égérlgge with the

an inner surface spaced fromthe stem by an annu

cl earcaviteand he | eg having an outer surface with a

seal ing band thereon that is spaced fromthe backseat

déal surf abackdent sendmoontahio thpgemtioomoainenhéberncaitlighe bivkseat seal

leg l?‘l%lfi?l afllzge é}ictgrlld?ﬁg gu%&rjd%rﬁ Iﬂ]% stem and away from the stem passage, the
leg having an inner surface spaced from the stem by an annular clearance, the leg
having an outer surface with a sealing band thereon tﬁat is spaced from the backseat
seal surface during normal operation of the valve, the leg being flexible, causing the
20  sealing band to deflect into sealing engagement with the backseat seal surface when

the stem is moved axially to a backseat sealing position.

12. The gate valve according to claim 11, wherein the backseat seal further comprises:

a hub with a bore through which the stem passes, the hub having an outer wall

spaced radially inward from the inner surface of the leg.

25 13. The gate valve according to claim 11, further comprising:

a retaining shoulder on the stem facing away from the stem passage;

10




20 sealing band to deflect into sealing engagenent

wi th the backseat seal surface when the stemis noved
axially to a backseat sealing position. 12. The gate

val ve according to claim 11, wherein the backseat sea
further conprises: a hub with a bore through which the

stem passes, the hub having an outer wall spaced

radially inward fromthe inner surface of the leg. 25

13. The gdteéaav@bmeeaidﬂmiHQ iar’mgrettbroazg]aiwﬂ’ﬁc]hlhe §iemn ph@es and a base that

conpr|3| a_retai ul der on the stem facing
amaycP? édQPgﬁﬁgﬁggﬁgﬁﬁ'lo t he backseat sea

having a b h which the stem passe base .

Chat | cont Jueud 8t B S RARGR D e e Bas denst the
r et aibaeksedreeatoadaibpid e bsdkesm iyl ikbfadsvittHe RESSEELshoulder.

agai nst the backseat seal to maintain the backseat
seal in contact with the retaining shoulder. 5 14. The

gate rdln to cl 1..wherein the b

o8 R TN R Bt IR Beckidf @RGR 8o wit e
passégre thimgg]ln rwhlcham Etgm:’:]d’ass@uttﬁa;]hﬂ)lytlldvﬁ@rdnﬁﬁllter\whlhdncalhwall spaced
space a i a om t eg; an erein.the

gat e riglyany o m@%m Yierein hegadivale Tudher Famprss

the stemb threads nent mnth t he backseat

oo S R e EiRed B RE SEH S D adl it PralEnei b ihe backseat scal

OV e P gture MRS 1R8kde it sediQo thefsichStor BRMmAR IHMRANAME he
retai ner and the outer cylindrical wall of the hub; a

sgcond seakirdedaVBfWedinBe feldiddr AR the Bkef ABInSLi@MyaARH LR hub,
test port in the retainer for introducing test

pressure HedcwReial Biewidnthd refitidr aRBEOREMSARI S O
det er mi ne whet her | eakage between the bore of the hub

and the sies p&Xis R rethihed For lﬂi‘&lqu'ﬁEQesY @lreéau@%et%% El& first and
to claim11l, wherein the backseat séal is inte

f or mBYFOBHh stalfco deterrng avhethiplegee botyear ha dets &f t%@ hwtoand the stem
cl ai @idd, wherein the |l eg has a reduced thickness
section extending fromthe sealing band toward the
sten1passage the leg having a |esser thickness in
@g ced t hi ckness section than at .the sealing

b7 52t VEHE oarling o S i Lsivvgein thsokRpkieal Ffﬁ‘b iggintegrally
caV|5ynk@sﬁqh@Eﬁnd a stem passage extending fromthe
cavity;

16. The gate valve according to claim 11, wherein the leg has a reduced thickness
section extending from the sealing band toward the stem passage, the leg having a

lesser thickness in the reduced thickness section than at the sealing band.

20 17. A gate valve, comprising:
a body having a cavity therein and a stem passage extending from the cavity;

a stem having an axis and extending through the stem passage into the cavity
for moving a gate between open and closed positions in response to rotation of the

stem,;

25 a conical backseat seal surface at a junction of the stem passage with the

11




a stem having an axis and extendi ng through the stem
passage into the cavity for noving a gate between
open and cl osed positions in response to rotation of
the stem 25 a conical backseat seal surface at a
junction of the stem passage with the 11 cavity; a
backseat seal having a base stationarily nounted to
the body in the stem passage; a |eg extendi ng outward
fr om®@Héy;base and away fromthe stem passage, the 5
| eg having an outer surface that is spaced fromthe
backs eat Selaickssaly feakbaving # hgse stoiomaily opamiddi enthefhotinén the stem
val v Ieg having an inner surface; and an
energj band on the stemthat sealingly engages the

;BPferacZ“BfaE’%% A quey B BIE s S pt g BB EG sismraeosage, e
wist h leg hmlbgtakm&tr @ﬁa’ne i fsagrceth@omt he tleeat Sal"defe during
axially to a §§ﬁat sealin 10 p05|t|on 18. The

gat e RHP PR hyvaly eé?%gl?a.’f‘flg AT PR HEn nner

and outer surfaceﬁoof t he g contain conical sealin

bands, and"Wh&FEr EWﬂQ“éW%ﬁ@P ket sepdinglyiragagss dsningg surface of the

eng aga;g@ldswﬂfea@ ¢hel Hiddr RRBROTSHE RS t5 WRNEAhtb3BFing fén% ment with
i nner, surface of the le 19. The gate val ve accordin

g
to clthy Rckseal \ipadrwiface maen dhy pam i @@tqdu sHelbf ta adueksgat sealing
15 thbekagss between the base and the portion of the
outer surface that sealing engages the backseat sea
surface. 12

18. The gate valve according to claim 17, wherein the inner and outer surfaces of the
leg contain conical sealing bands, and wherein the energizer band has a conical

engaging surface that engages the sealing band on the inner surface of the leg.

19. The gate valve according to claim 17, wherein the leg has a section of reduced
15 thickness between the base and the portion of the outer surface that sealing engages

the backseat seal surface.

12




