HI GH ASPECT RATI O THREADFORM FI ELD OF THE | NVENTI ON
This invention relates in general to threadforns, and
in particular to threadformfor a gate valve stem the
t hreads having a high aspect ratio and consequently
hi gher efficiency. DESCRI PTION OF THE PRI CR ART A
variety of equipnment or tools used in oil field
drilling and production have threaded nenbers that
rotate relative to each other while under a | oad. For
exanpl e, gate valHIeH ASPECORAHO THREADFORMOI | and gas
production control equipnent. A gate valve has a body
with a cavity. A flowpnassage INVENEOSiects the cavity. A
gate is noved between open and cl osed positions
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steBg tialthRadshaliRy £hikk kA ritlodh e orRefiehilyigHePefiflepen
position while under the pressure of the flowi ne,
whi ch may be quit e DesgieTIONOF DI ERIOSARIOVEd by a stem
whi ch may be either a rising stemor non-rising stem
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passpgghitThe gatg aplveshastt be aldeyto mevejfeam o eladed foositianstogn opéri rpsition while

undentlerdreseremiitic floelireyehictomey bexquitetiigh. t 0 nove the gate
fromthe closed to the open position. The val ve stem
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In the prior art, stem and drive bushing threads were designed to have shear strengths that
matched the tensile strengths of the stem and drive bushing. The tensile strength of the stemis a
function of its diameter, and when the diameter is made larger, the thread bearing area also
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function of its dianeter, and when the dianeter is

made | arger, the thread bearing area also increases

because of the larger dianeter. The thread bearing

area is the contacting surfaces between threads. In

the prior art, the thread profile for thread forns for

val ve stens were essentially fixed in height or radia

di mensi on, and did not change with an increase or

decrease in the dianmeter of the valve stem As a
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%%Fs i nvention is confi gured to reduce contact stress

by using a high aspect ratjio. T ' t he threads
have a ratio of thr%&\@Mﬁ@gﬁH%@\ZﬁNﬁﬁ% t hread base

thickness, referred to herein as thread pitch, that, i
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threads are of triangular configuration, each having a
R=(09uEH88k/4)fst and rounded root. Preferably, the

t hreads have between them an included angle | ess than
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of a gate valve having a stem threadform in accordance with this
invention.



FIG 1 is a sectional view of a gate valve having a

stemthreadformin accordance with this invention.

FIG 2 is an enlarged sectional view of a portion of

the threads of the valve stemof the gate val ve of

FIG 1. FIG 3 is an enlarged sectional view of the

valve stemthreads of FIG 2, shown engaging the drive

bushi ng threads of the gate valve of FIG 1. DETAILED

DESCRI PTI ON OF THE | NVENTI ON Referring to FIG 1,
FIGv 2iswe eiildrghd sectioimbdyw 8a paticredfihatpreadcafithe yalvkeStenpofftheogate valve
of p@sisage 17 intersects cavity 15. A valve seat 19 is

| ocated at the intersection of each portion of flow
FIG35SA@AlIakkéd Yactibnal Givh lof tht Falvest@atidreas oRBGI DGhawrhelgasitkhe drive

busthmgQM'ggHsotth@%é(t@%al@é@f'ﬂ@@ open position shown in FIG 1

to a closed position. In this enbodi nent, when in a
cl osed position, gate 21 is |ocated | ower within the
cavity so that portions of gate 21 block flow through

passage 17. Gat gerAlLeb DESIRPMONGGF BHEIRVENTIENL €, havi ng
two separate slabs. Alternately, gate 21 could have a
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cavifpeshst partios lofigdte Atiblockdioertbrouglobasspge 47. Btz inewwnapenplit gate,

haviiddws képarfle NAS] Altcpiitely, Rhtt @1 BallEhaye a Sihgesiah coul d be a
rising type. Stem 25 extends out of a val ve bonnet 28
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packing 2§ do Isert [aatest mrﬂsw@lsanwewmas 3p e redgemtriceier. In this embodiment, a
hareiten33 ig whicain fon rotdtingessahs 22 Tn m3by cmys, hawaudtaowitirbereppdpyed to cause

rot§ﬁcfi\rotf $tem E@Cthe steatot diheaski r%%;&ﬁﬁmﬁly'd?@ﬂctﬁtaﬁl? WridA. and an

unl oaded fl ank 39. Flanks 3 have an i ncl uded
Re@ﬂ@h ) amebvaaerg SRAMHERL 27 enpdgefREMRY Yhréwds B8ItRatt d¥ddentical in
conE?Eurr O()%{ ?lﬁ%a s 29 afﬁ%@%@ Hé%g :stléggckfaﬁnﬂ Nl lﬂ*eéosﬂahas a load flank
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prefesahih §o aearalth@n %ﬁessﬁe%awrwe@swtel:v@!udi angle pds gpprewmately 29
degreespr essure. Stem unl oaded flank 39 is nornmally spaced

from bushi ng unl oaded flank 43 by a cl earance as shown
Stepnroddl flank 37 enghgas awbaibhieg 184 flagk dhbereventlusbing 23 e Imoying axially out
of thieas! (G Mas reap@rtsem; bRedurel Stewe PRlbadet T@nk B9 fsrrdmally spaced from
busﬂ%@ﬁlﬁ%ed?ﬂaﬁ[‘% 3 :L‘;I]’g‘oéra%Ze as@%“m Ad. 8, wiknRged11 i§ QEd@gre%ture

aradius in odiment. Also, each stemthread

Each @&nﬁh%a@% ﬁ5se§§terﬂ¥oat Ia@"éedalsatlﬁg ft ?%ﬁlra%eadja@@ﬂ SteRfthi2b&57. Root 45 is
roungedt formed St a radlus in {hIS embo&men? %ls%oé‘larc] gtem tfhpeag‘ati1 hgst 8em crest 47
that IS a reverse lmage of stem root 45. Stem crest 47 is also rounded, formed at a single radius.

Each bushing thread 35 has a bushing root 49 that is identical to stem root 45. Each bushing
thread 35 has a bushing crest 51 that is identical to stem crest 47. While in the loaded position
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Each bushing thread 35 has a bushing root 49 that is

identical to stemroot 45. Each bushing thread 35 has

a bushing crest 51 that is identical to stemcrest 47.

VWhile in the | oaded position under pressure, shown in

FIG 3, bushing root 49 is spaced fromstemcrest 47

by a clearance. This results in a thread bearing area

Ba (FIG 3). Stemthreads 27 have an aspect rati o nuch

hi gher than any known prior art for high pressure gate
unyelpvessig¢, emvirtin Ei&d3, busiirg rasip®dds spp@tifiom ssend gkstd@ dly aslearance. This
resIRi g Blthrddl biigdeeh BAYFIGHS. thread pitch Tpitch of thread

27 at its base. In this exanple, the thread thickness
Steht thedadd $7shabb@staspéct etidMuch Righdi@haniahg knownprichart Br hiftepressure gate.
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manner , e ratio Ris at |east equal to the inverse
R= @f7*g0§8§/lrd’w"5 the exponent e raised to of 0.388 divided
y a nomnal thread dianeter of the threads. The
Statémr.ﬁa@btﬁérmhw thEGaticSR FRERE @Fudl EDIRE Givesé of0(7 e IRE exponent e
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resplitt in eirgmtthat if Aleayial. v for Hteomallgst dinmetehantisipgted for valkgygtem 27, which

is Vsl Dagzes v EBtamsIwill RRttex@¥E BRGalub 6f NAInYKe Réfefed erhbodirient.
preferred enbodi nent. Threads 27, 35 are designed for
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fromgahe scoge of ¥ike iheentibre | nventi on has been shown in only
one of its forns, it should be apparent to those
skilled in the art that it is not so limted but is
suscepti bl e to various changes w thout departing from
the scope of the invention.



W claim 1. In a gate valve having a stemwith a set
of threads that engage a bushing connected with a
gate, so that rotation of the stem noves the gate
relative to valve seats, the threads of the stem and
bushi ng conprising: a threadformwherein a thread
height to thread pitch ratio Ris at |east the
follow ng: R=(0.7*e(0.388/Td)).4 where Td is the
thread dianeter. 2. The gate valve according to claim
1, wherein the ratio conprises at least 1.1. 3. The
gate val ve according to claim1, wherein each of the
threads has a rounded crest. 4. The gate val ve
wedgar ding to claim 1, wherein the threads have an
i ncluded thread angle of |less than 50 degrees. 5. In
1. & P@h€vahal NRinBa\stddg wath atsembfihidadathaeéngade & busaimg goirieated with a

gate GG r@tagb&‘?&' tOsteAnRRed G gWe teBafved8lSve 88s th@threads of the stem
anér Qusfwlmg c?rH%nsm% a threa%{m m Vhe?en% a "?hrgae}lI ekF{PJ\?Loats\ll'e\égglig\ rgfaé K‘*?s at least

reads o
%fo'ﬂW'égadformV\herel n a thread hel ght to a thread p| tch

{QJIO R%/%at | east the follow ng:

034 ( )388/Td))4 where Td is the thread di aneter;
n the thread height to the thread pitch

WhFrﬁﬁldéstEeﬁlS‘?ad BFSf the threads is at |east 1.1,

2. The gate valve according to claim 1, wherein the ratio comprises at least 1.1.

3. The gate valve according to claim 1, wherein each of the threads has a rounded crest.

4. The gate valve according to claim 1, wherein the threads have an included thread angle of less
than 50 degrees.

5. In a gate valve having a stem with a set of threads that engage a bushing connected with a
gate, so that rotation of the stem moves the gate relative to valve seats, the threads of the stem
and bushing comprising: a threadform wherein a thread height to a thread pitch ratio R is at least
the following:

R=(0.7*e(0.388/Td))™

where Td is the thread diameter; and wherein the thread height to the thread pitch ratio R for
each of the threads is at least 1.1.

6. The gate valve according to claim 5, wherein each of the threads has a rounded crest.

7. The gate valve according to claim 5, wherein the threads have an included thread angle of less
than 50degrees.

8. In a gate valve having a stem with a set of threads that engage a bushing connected with a
gate, so that rotation of the stem moves the gate relative to valve seats, the threads of the stem
and bushing comprising: a threadform with at least two starts and a thread height to thread pitch
ratio R that is at least the following:

R=(0.7*e(0.388/Td))™



6. The gate valve according to claimb5, wherein each

of the threads has a rounded crest. 7. The gate valve

according to claimb5, wherein the threads have an

i ncluded thread angle of |ess than 50degrees. 8. In a

gate valve having a stemwith a set of threads that

engage a bushing connected with a gate, so that

rotation of the stem noves the gate relative to val ve

seats, the threads of the stem and bushing conpri sing:
wheretTd isghel fhoeathdidnteker atheredmsdch phuhe shraads dasarduadet larestathe threads
haR&h HtfudbOthréddQnagle H1ése hahBb degrEes} diltthd threall phehasSéquaiea thickness

of éaﬁb Légcﬁ@ ggeadga:t(aooaz Qgch?tﬁ%e-mﬁe)ﬂs where Td is the

I anet er ere| n each of the threads has a
9. The %m%gvé:gc%&hm 1 Gaih AR ttPn@Yfﬁ'e itch s eGP 4 RIcRRS of each of
theatn%aﬁ? ('Za base eacEapthth dedgrees the thread pl tchis
48 Re<s "BF%@ach of the t hreads at a base

10. %e g?qg vah?e ac\%&{g é&rc%f}ﬁ§ whﬁn%ln tggﬁ\r?a% ﬁch @L t]%caCtRElgl'e&ng each of
thetth'ieéﬂsr?é§§a§§f°f 8%5 Rt e 'irﬁaéjst hr eads at a ba(ée of each of

the threads. 10. The gate val ve according to claimb5
wherein the thread pitch is equal to a thickness of
each of the threads at a base of each of the threads.



