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WD 2007/ 089427 PCT/ US2007/ 001154 THREADED PI PE

CONNECTI ON TECHNI CAL FI ELD: My invention is a high
wa@tooggd4b7 t hr eaded pi pe connection w th excel | BOT/US2007/001154

sealing characteristics for use in virtually al

i ndustries. 5 BACKGROUND ART: Threaded pi pe

connections that connect joints of pipe together and

seal between themto prevent |eakage of fluids from

the pi pe, have been used for hundreds of years wth

t he external thrﬁﬁkgfﬁa E,ﬂg ﬁagﬁgﬁl e as then
p033|bletothe|n erna ]? ea é’l%t) pi pe
NS reads..in. u ret er.ed t hreads
TeCRATC Y ML BRRR i A2 St e RRTRY coneSi ith excotions
seahng nharwtenstmstthr mah viitwadlycill m&kﬁﬂes to a degree of

ti ghtness deenmed sufficient to prevent |oosening of
the connection and | eakage of fluid fromthe pipe. If

BACKGROUNID AR Ghdaded pipelcdfindditnt Bt thasre ﬁnms bl ip‘é%g‘é?her and seal
| eak but |f it 1s too high, the pin or the 8

betwe%&ew Wi Rretens fepkpes of flyids from R pips, have pesnarsed f @rquéreds of years

with tEBIO&EMANRR . IeABbRhP Tradk 488108085 {Heﬁlp@sﬁﬁﬁ%é Wifihternal thread lead.
increased, pipe materials graduated from banboo

Most pigp gonnestippptiseads o predada @eﬁ@@d ﬁﬁ@ladﬁsscoﬁleastﬁdn@ﬂ prgssure
betwe&xi)tﬂé'tﬁﬁ:aéé WA fHcheasE Wi eﬁ o aI a ﬁt lt(\?\% ﬁe%@e B?ﬁgﬂﬁ@gsydeemed

to maintain strength an
sufficienijginrexens lodspring aﬁ thegfonnegtioal andﬂe@a@e iofiflaid fomrtbe pxp&d If interface

pressubdis@bd 86 the ay Wit (Q)%E letag%uﬁﬂ't féq?jg pur%ilaglﬁ gﬁné Of the box may be

pur poses o i'S app |ca
yieldedplastically sugh ahapllam@etab:lrty nsj@pm:stmnetﬁie t As pmemzesmmd fuidpressures

mcreagézire Bg’%g"gg‘it' %Facfu? ed po?rq gaxgﬁog 8%(%0‘33 t(? grags, t% Hﬂp,atp steel and
occasmmibeno l:hgv-qu@h,t lﬁgllnﬁmﬂidiﬁtﬁmjﬂloyA ab@xcéssarn@o fmaﬁlhtbhlﬂ stfength and

o R e B S A GBS

pressuﬁestﬂmt\e&dl thb @Mﬂg&ﬁﬁ&dd heorgptirgdses 6P HiNapplicafi®R A thread flank angle is
advances in .one threa turn;. A negative flank neans a

measufgdia pipng cqingident witlthe fipg #kit.HB thoep betwger theifiaak surface and a

plane f)é iOBaNS the plgeais; N}ﬁh if 2 BUARHEMbAVBIhd dert eads; A box is
ook-type thread is a thread vvlthanegatlve?

a tubu%?ﬁ gregaber hgvingyagiinggnterpal ﬂtrﬁ@iSsﬁqb pasembly Withehe pisg Ete thread tum
means&ﬁﬁlré&‘(ﬁﬁh&pof Lirbd S 1 84hd ﬁéhﬁé’ e%cgil g{ﬁﬁg%hxjé?ﬂ’ §dxg§§é§ in one thread

made w t esamataeran
turn; A pegadineg ﬂank.meavxaatfbnloanaé faced ngre tmdtth@gmt Alpasltnvh @ank means a

flank ttﬂhtre‘fat 3 ?% g%ﬂis ﬁ’let& esfegl ﬁo&-gsg)eatﬁ%{aa\/@% ﬁhrE:QcP %thtahnaegatlve flank

' [ ot at upon
angle; (Yl mventardris gheessubischef theeanesenaapplugatdm eads occurs at

tﬁfstiﬁ@ lb( e@h%ﬂ%&ﬁ%ﬁx&@%e | fri]algig %91 e t%ﬁx%[eﬁ%peg 3&’8 lleatc‘i as the mating box
threads pmtiloWatts Phtcatd, 934, 8&21 gmgh’alﬂldt ﬁnss;]llstl&eaﬁﬂioalﬂ b& ingdde ¥th.a slower
6,976, 711 t h f ta
taper 533 A Phoxhyal o8 sl Bt poskROFT Bine R Ry Tasgs beoween

matingthteads mctltrs atthe ssatifdidtheter édibof thiald dnipagdmét dchigifhcllitfes assembly
ual to the average |lead at a

of the B i ¥ Y, FRHRedeF g RDEHAGraSE s SERPERRS" and

! Sikkeyl Reaehte, #9711 teaches changing of the stab flank lead and/or the load flank lead
of mating box and pin threads such that the “stab flank lead and the load flank lead become
equal to the average lead at a selected distance from the end of the threads” and “the load flank
lead and the stab flank lead are different from each other at least part of the thread length” but

nowhere does “711 teach changing the pin thread lead relative to the box thread lead, nor does it

mention any thread lead mismatch that is created during assembly of pin with box threads due to
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| ead and the stab flank | ead are different from each

other at least part of the thread | ength" but nowhere
waelo@s/089421 t each changing the pin thread | ead PEl/as200®001154

to the box thread | ead, nor does it 35 nmention any

thread |l ead m smatch that is created during assenbly

of pin with box threads due to | WD 2007/ 089427

PCT/ US2007/ 001154 Poi son's Ratio, In view of

Invitroge v. Contech Lab nos. 04-1039-1040 patent,

Poison’ s Rdtid, SINAEwRITIIRVitrogt v. ORAEHELdbindie04-n089.1080 lp@l!éﬁ(d “711 is not prior
the probl em nor the sol utions taught herein.

art becgysg if eaﬁtergwa@@tw thegwpRlggenaribe saptiens, tavsigrb@r%ﬁo applicant’s best
mwl&fg%rana@,eﬁmé ﬁweowent@%mepehgaﬁd?ﬁ Wik EH 1n'§afeqnumate contact

cont act etmeen mat 1 n or to offset mat
betweqnhmating theeads or tmeffedt maémgéhrebgl leraddmrnatcrh equbed bn zr@hal Gnterference.

T8, mds{félte QIP% cﬁ‘ﬁi@gﬁb énli]ses&{; ﬁ\%n\ﬁ% 3 ﬁﬁ% fFfuehﬁres depicted in

I nvent1 on, ures ep
Fig1 @mmccumnpmom lartauch g8 &1 a8 &RlouﬁchB)eFtbmds pihpe assembdydef box (57)

with {130 SR G o piR iRt byt o ERod T RGP RS grpands the box
radiallp lcswsiexip amsisortenenxtiadly, threadiffatdnge imlespthy foicxrtg)pmhtﬂbtﬁamk (52) against
IR R N TR T —

face (54h mwarmymrﬁhﬁn bfl dngdgefr@hcﬁqth efdting bl thRadaB5 pvhichieakens the

conneqhRfyPerBE T B Sikhe o) CURaL A ok i loage Ao S E1% opens
hellcalqeﬂﬂﬁith(ﬁ)ﬁé&@@éiﬁ&eﬁﬁé&mgthﬁﬁﬂ@ds are then in contact

to re(fl st axial |oads, and it also opens_  helical |eak

-der Jepiis pdypeefatlwe ofspryRptionpidhrrads mrch as ARIYR Sk pipe threads

after bgﬂﬁg%uﬁ’je&%ﬂ k&IEReftfal ﬁﬁﬁi’ SRtupdadtidg HrRiPbSUEEY) 3&&&5’&1 fRd pressure
pi'pe threads after being sub{ect ed to externa

increaging the qempsessive hoopi strgswimawn HasdR2) due to thread infgrfetenes wpon

assemlﬂ? ef?é‘a%cgnblﬁ%&g ﬁf(; f%?%és{l:ﬁars‘énggllfﬁiggfr ?x%ﬁié% 533 C&Bsxﬁ% 1653 9f kBntact

bemeqs!scembrqad (¢heansonpiimmpinghread ($hrwkish plbas mlc@sleIO;f tlyd exitefnal pressure,
leaves toﬁgn Bg@x (agc%q ggﬁ&{i ?%Aéc(i%,?thfqm M adl‘?%gz{? ea%g )étbllxty to mate and

seal agaaise aﬂﬁndfﬂmli presstrerafier therstidlsalasic bolxdmy estumwr‘to twsbhgmal diameter

and th?a ﬁfreg e gﬁllf ﬁ:} tég ltf%ce él%gﬁ%fa(xg %AFV%&%F#D {v%\prg Isﬁgﬁs 1s greatest at the
pin fadel Uiyge praaﬂsrwpe Zofailaresttére] wtdcclr @l cddihedidn@wHEaS pin thickness near the
its or| ﬁlgg“ di aneter 20 and the yiel ded

.. ret
p‘“facgﬁﬁlv a12‘1‘i‘é'1 JACRO A% HeShecause the conpressive
hmgpresa desicts fBstPoaticebétwatn todenfibinl itRe8ds SochQsIAFFE 8Rd threads

2 failures tend to, occ onnecti ons where
when S{REA 46U TBRPRRRORGn o prtpcrshe SRSt pRasIra ARSI GHD fhiihat thread
form, ﬂY@'ﬂres‘sﬂ&b@!ﬁE&&ﬁmé:f&Hka bervRRI esa)flk { aﬁﬁ%%tve&%&h(@ Rhat passes

conventional threads such as API SB 8Rd t hreads

through ugipal pontact pRint (34 the fegst pRssibls PrestuRa angle bemeequpldo stab flank
angle @98&&{@&%& ﬁa@@ﬁh%ta(bﬁﬁamcf@m tct&t b v@r 6638stak BabiP gﬁp f%nned on stab

&r essure angle_being forned en pl pe axi
flank angle (84)- cBigy @ depicts(first cantapt bBﬁ’!ﬁ?@S’l!@ andberh threadsavhen stabbed at the

rotatlogglrﬁnogﬁ}é)aﬁg '%ﬁg(:%foaegy Hk‘fl rﬂ{@%ﬁfe @xgﬁé% %v}@%tgﬁﬁyﬁ gig'l'fpe 3 Failure,
as pin hrege(78) poracthbox stak cfeaO{77) cthe S2ilrZ Hringlvausest b}btobl Zhgat a pressure
angle ((73}lvhfc%réé%9ra?% tcs)}) %peat a bearing stress between the mating stab flanks at mutual
tangent point (82) in the direction depicted by force vector (76). Pin stab surfaces include
surface (74) formed intermediate pin stab flank (70) and pin thread crest (74). Box stab surfaces
include surface (75) formed intermediate box stab flank (71) and box thread crest (77). Surfaces
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flank angle (81). Fig. 7 depicts first contact between
pin and box threads when stabbed at the rotationa
w@oemswr’ t hat effects very high pressure angl BCT/0S2007/001154

whi ch may cause a Type 3 Failure, 30 as pin crest (74)
contacts box stab crest (77), the failure being caused

by too great a pressure angle (79) which generates

too great a bearing stress between the nating stab

flanks at nmutual tangent point (82) in the direction

0,75 S B0, TR a3 B iRt e
sharp colrenkthat Gpuldrathqriwise be pmhmeds:her(amsys “@i)dﬁmbm the art. API Buttress

ot s B PP e
affecteWRi@ké/ ARBAR BirACHtaubed fitd Abbi St iy typicall § yotrteyl dygartial turn opposite

orned arcuate, conically or, ot "W Se asS is.hest to
the iU g ERAKEHAI S UERR 8 GREPAHOIA Repop REFS UG prossure angle
for thaPHAGIdVieSEn RS dBpitdd iATEE 6! MRypendiag ohshywritatidtaDPosition béteveen the
art. APl Buttress and other thread for havi.n

box angypin fapadcaenstelaies, TIeCHESSHER anemABEROL ey § HHRITyG cqual to flank
angle qyifﬁ)t alﬂl'b?t 9(}"‘&3@5&5%@ debi&?é@l BGig Afalt €79)2 A icteasSbidhb§ressure angle

box, 1t 1s typically rotated a partial turn

increasgp thesinitbearing éﬁ§$&t@éw¢@hth§ﬂhﬁ¢ﬁﬂ5é%&ﬁtlf’ﬁmﬁﬂ ta@seé'ﬁﬁfnnf 682), which
mcrea&ts tt?ﬂgﬂe %Jﬁr%lr[a(g gcf‘{({t%@ Fhe Blglehfd 88 b8% 2FAiRTHETRIRRFIFR caused by the

ead sign as depicted in Fig 6.
welghmumdthagts deingrstabbetiatAsche proseee apsly iperessss the YRetonfgrcs increases,

and deyer?dxgé On mr\ﬁgi%hwné}%é g%gbb&?,ﬁ:gﬁ Ex?&ﬁ)ﬂrfgr&%%e&?rﬁe so great that

angl e
the tln'a:kdr@ﬂ &0sdthgeaimdas ldelplupl wmchmrﬁegtsmraper(a:sggmbe the pin with the

ft
s RSS2 5B B RS B, A By i
inertial AUIRGE HEvapd otatioBAyill cduse thefin topass alwmtattmnthomqmﬁaﬂw before

graviqtf g‘)%:gt t @ Ité g S% @_“? ‘ﬁient 0, the Bsgr% pﬁglgignf‘]ﬁ%\?eveg ‘ﬁfé nn%asp the best position

depmt@d APkgds, the dirRr Bf&ﬁlgﬂpéa fan@lees huin Gafesert RMethis tiso than a turn.
force incr eases, an

dependi ng on the, ht of pipe, .
bewagedshoxsgaRections usrd eYerhe YEiTe B s 8??63%@‘6? 4% of the pipe
strengw;'ﬁld a felhendv rn%?ﬂﬁls%éen rite@ $SwAraI 7384l o fihe/ipe boBKstitpgth when
Ich prevents proper asselldﬁof the pin Wlththe

formet o cortaie (oM} PIDRG Tk SoUIC ARSI HER PP Pespusd bread
engag%;ﬁgr?tr(ﬁ@ nBPéﬂéﬂcp&mﬁlgﬁilm&l%h K€ b¥x WaRl bl REppkd ih B%Waﬁéd portion

ng reverse rotation will cause thée pin to pass t
formed ondbe¢ s taper astthe threads, whichiyedesed they ?lawall ancﬂxéh@anch@f the box to

no mo\%#~I [hafl %"({ Eﬁ{ tﬁ@ gbée%{ﬂl Ezqis %&mggfséreﬁ’ ﬁﬁgé Hﬁgadsmé’i%\b@ffecﬂy positioned

en pas epi ct I'n Fig
both actiatlyend oddiallyTwith regafrdltd) ﬂ‘reeSW@eazg@ ri{q)wn?qth\gerﬁqptrposmomng

canol G50 i BRSE DB SRR Q05 BRI R o

swagegltdoangttions havechdeawyhiasity hmited ts lops Bmer7Sfavfpipe @Wang:th

S U R TN T T ——
caused 8Y lqagigiipatiseadstuhdadl recgdy jefmeglffh ‘glth @kteaxilve esiperiments that
oX wa

mpl etely th t.h
attemeigg e S oY BiPe HEREIFAB T FHAIoE e Tor 0P T RG dguficd tha all API 5B

pipe mﬁamted/\km I PT sduCBEddR pe skdled als canfAnéd by tie faetkat 5B thread
of the box to no nore than ;q/oof t he pi

dimensians and toleraners andr ARl 342 thigad @éd&erﬁé%s“géﬁa%%‘k ghanged since they
were SbPrdd 181889, until after the 1995 issue of Watts® patent 5,427,418 that taught solution.

Currently, no prior art has been found by applicant that teaches: Upon assembly, mating threads
formed with equal axial lead lengths are subject to Types 1, 2 and 3 Failures, and no solutions
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both axially and radially with regard to the swage
wal | . However, such perfect positioning 25 cannot be
woraionsg4zed duri ng production threadi ng, so theCT/US2007/001154
resulting efficiencies of prior art swaged
connections have been typically limted to | ess than
75% of pipe strength. APl Reports state that ninety to .
ni nety-five percent of down-hole well problens are
caused by | eaking pipe threads and APl records are
Sidb
have bR Wbive B OBICHS, FAR dfBRhPiobATon bl FREIMIRR in s
appllcaltl@nglrapsmmwtdmlvamelﬂmmt 5B 30 pi pe threads coated
with APl 5A2 thread dope seal ed, as confirned by the
fact that 5B thread dinensions and tol erances and API
DISCLRSUREB @NWEN&SOW\E My imientioh $daghés I 1o SreaB3atpsilNT§pe 2 and
T 33?5\‘{@ wer.e. a ed in 1939, until after the 1995 issue
ype 510 Bl 181heE 2 19w SHAge RRTE A thes oy Ily advances the art.

During@ssemabilylof a tﬁ.&a@éd Sibe @bAndttion B Pid RUBLEWRM 1%&5!3 68k "whlch generates
t hat tegjihes Upon assenbly, mating threads _forned

an incrggSing poterforencq lé‘éwe%ﬂ'gt%mzﬁ @I@éﬁq which fedupgy e pin diameter and

s ﬁi%doo'% didthbief 88d
increa ?BE{H US2007/ 0011541%3?%23 r;wzégigﬁta Ho. A RBEhEiRAes elongates the
pin axi

Yrbshorteny therhoxpxindlye frusies e igadgaismeted hetesrobax 4nsiin threads
ori gma!ll? f&ﬂhéd %l%ﬁzﬁ Qéddo 'Th@ rd@gx%é T aikach %e?éh‘éé %ﬁesuﬁﬂ Gs ﬁ'fréad dlameter,

i nvention aches
thread }ﬂaév@ﬁtal WQ@TQHCG‘W@QP@Q@S%@ fer tBe pigiel m:utesal an d aI so

agg%sl t‘%e ars@gﬁﬁg%ﬁr)}% asse#r’gp1 &]P%hs :?(fﬁr eade Yegd than the
box thfé@iﬂ’\@@h ithpt dutihg apiemblly the pmmldngaltﬁsca}maﬂb' dndxthevbbx bontracts axially so

o wiRTRZASSm R, DICERASH P Akl B S S o
threads md:eetexsﬁtspm laed box t}deamptm*ﬂemmch lin@re£:0$ strvdthral E’@éﬁg@m Sf the

connecl 5y BB EL DGR U80S sl B . e

the pmtmetbm eireadpmaybe ﬂirﬁleﬂhﬂlﬁad@lsié}lt QaldGinf Fhd &hépfd?ﬁﬂd%§man adjusted
lead tof’ﬁé I ead. The degree of m smatch depends on such

the gppioxements Nesh desenbedolre ninlsad IbelnﬁtSbPl‘t@rr ban &eafmii lead. For

a givenQiindifit 0 BfnicdidD idtefferehBe Peritif G BAthéter bekWREn tating threads the
Fai l ures may be avoi ded by formng pin threads to hav

adjustment pef Wt 2igldgngth aviliaqual the unitiiasaersical duterferemce duﬂtmlged by
Poison#RE8H A ¥an éﬁ‘fmﬂé Nfp p@"iﬂ!%%&sc‘l\}\ﬁé Q% ltﬁ)ﬁi 36K naﬁw %@meter and a Poisons

contracts axi al é{i y asse
Ratio of Q2818 thhg essembledsatas4p pyoduge Qﬁ@nﬁharmidcasnteh%mnce then the unit

dlametig&{l'lﬁ‘lgrf@% d= GIU-eRes- (fashRl ihd of’cilgmg{é? ﬁ%&% Een%&dadjustmem

rofil I ch 1 ncreases st rﬂu@{rura rengt’h of
betweep gpettng pin aad fox rrp%&i’es 2580? 10034 drchieh pelt 1hch afl axmblesgﬁ:l Then,

when ﬂ@egﬁ%{e t@il‘rfrgezigfs easn(ﬁﬂg]ai o d of éllf - tk{% ge(’agr?g er}t &ai E)%gg%ﬂ 00021

which mhy al) bhapplicst m‘le\nftﬂm oating Jthreadsd)r it maygbé diviliédEbétwebr them such

as, the éﬁgt?, e?%s,h%tane}tl#g&be xﬁﬁeﬁe@ﬁo‘b I n‘%/’lé’ﬁ?gﬁﬁg g’tﬁd -00014”. My

inventioh araytbeipradticed wdtheirging elepeies Uﬁhdcuﬁicyddlépéﬁ&ﬁi@ drEderEes
re uire_nm r}ﬁ bagrt ads, t e 20 adsjf ust ment per unit axial
HTCERGCRT W8 ?Ih‘é“ﬁﬁ‘? S et rical interference
mul tShelulesheRybe a substantial difference in radial unit interference along the axis of

the mating threads as occurs between box and pin threads formed on like tapers and/or when pin

threads have a slower taper than the box threads, then a variable lead adjustment may be
preferred, depending on the accuracy of fit between the mating threads that a particular service
may require. Such a fit is ideal if the lead varies with each thread turn, but the lead may vary in
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Poi sons Ratio. As an exanple, if pipe threads having a
ten inch nom nal dianeter and a Poisons Ratio of 0.28
wae@7894be assenbl ed so as to produce .030" di BOBURL00ANO1154
interference, then the unit dianetrical interference
= .030"/10" = .003 inch per inch of dianmeter, and the
| ength adjustnent between a mating pin and box =.003"

X .28 =.00084 inches per inch of axial |ength. Then,

25 when threads are formed on a nom nal | ead of 1/4"

S e A e T

premsedlt\isdedrehaiwueen them such as, the box |ead nmaybe

n t ne n(en%gp gq%g%mtﬁggy {ngn N e%m picye qe{)ﬁ%\%{r’aﬁu?e% I prefer the
use of Hkﬁﬂ:"-@%@ toka@OC@ith ag ﬁddlﬁﬁﬁﬁﬂé&&@ﬂjﬁﬁﬂ&ﬁt Nd:tween the pin face and mid-
uirenents for the t‘EB ads anaeon C train

lenth, J6A1GH SUTEERRSFG OB Ere S BOP SIS e ST PP AL K Frov i i axial tension

in that Pﬂi'tfon' JHRE bR PRGFasttAPIdd] dHeasayilsciOmatihd) thré@isitdgkther alone or in
“threads as_ occurs between box and FI n threads for 1
combinptioniwigh radis irterfacy RIPSSHFRIabIAY SKist BERNSeR Hirgmating g\?@ds It is we

known & nélggﬁoe idaf 1] %93& otfgrh%ﬁﬁ Shrehd 6Ppdey ft’nki@ﬁdyefol' 8 %‘ih thread to “jump-

] ust preferred, depending on
out” o%tbe bostyead Whpm umr\hégfntemhl@nﬁmdm@ of me@aasethat hgpever, it has not

been ufﬁ%‘x{ hecrg{o% Sﬁﬁz{t\ﬁ fif th:@?c%leﬁ& %Edd'eeshox%é’xctﬁa@tﬁe' rﬁaﬂn% E&@ﬁkead lead as

varies each thread turn, but
describﬁ)aboae,)can roak M@@mmo@maﬂs toaetiepSaispendmt !?Smdlfétﬂéﬁﬁgd

interfe?efélg& ﬁ"ﬁrd’ﬁixgsg Péﬁ&? ténlsl, Sin ar},?h b@%é;e?ﬁ s@éeeaﬁ %d geec"ﬁlon to mcrease both

d per urn preci se I'S not
radial ambanisiadterce presagce betwaen thc oatidg wiredadsm) Pl Budlatin §83¢47) teaches

“the m%g ! evenfﬁng%ge s%&r% Ie}él%r % tlotg?r] §{tee acegﬁesg}fxie? tb?TIIE httrehes only on

the mt&ﬁd&qsiessh&ecé@lerbpfeﬁwlhwg cBingréssioandii pinfaati na sdeélt regarding any
erinposed on t ea ust ment ed .a

other qlgﬁﬁqi gt crgating oségasgqmlpg H%tFE‘ J;e PIESSURG ¢ 'gg%fcfagg ggf 1] %ﬁnent between

box anﬁ' fin eAdAR eI l%da naervice ﬂoQﬁHudéHbécDGn A hé%ﬂﬁ& load flank angle
t oget her al one or conbi nation wt adi a

sufficiepiitepid BinAmEBTFRAS Iy sealing FREEPRentYY PREngRe¥ Hyyeads without
help ﬁrop{ teaﬁﬁag 31(:]35% irﬁer?&l:ﬁce kYW dal@latéd ﬂﬁ%ﬁbﬂ@ﬂhﬂ@zﬁ@é@dﬁﬂ diameters

read opposes tendency for a pin thread ta
under sy eqmbipgtion of ratsbinIsERal e PR i RS T pRfof Breshagtical loadings,

but the% gﬁ’ﬁ%ﬁ&ﬁ gx{‘ﬁer%%ﬁ Ehhsttht, RANENSIons 'aﬁd bags iR8lcatGna8Ad flanks

ore that a pin thread | ead made shorter
made pziraﬂelttb ethmtalb ﬂgnlbmre oherah he'aqvqslt shiadd be yaderstped dhat the use of

other é:og%t?'l o&(%(rﬁ ?.}er\;/ﬁﬂlqsthérg&)g)terb?'in)i {?1@@?&?@ ehit® Element

erence
Analysig (BEAD hampmvm thab eswageni cammetEareinavdond Witk syt inventian is serviceable

o2t 14830 9525 55 B s A R e AR ERR U st wp o e
struct\ir&lipxh&ﬁxxe ciﬂmeny of ﬁrerwhnécaain wabihitkaes®e pressure being
equal interface sure reli onl:
o RS iR BleS e BoREh BBy e PR et sapyet by Haks fiead
interf&TONGR REfipQRseMbly Actypidallg pdedtsst at nbdMengtigof e eggHpey threads where the
ot her_ net hod of creating or sust in nterfacﬂ%
thickest eombinationrpibqxcand Mia ﬁaa‘awfgtaﬁl@ﬁwg%i @ dfpen this feature of pin
tension is used, I prefer that the mid-length threads not have this additional lead adjustment to

minimize box and pin mid-section axial stress when assembled, so they will precisely mate and
anchor the pin against relative axial movement with the box, while maintaining tension in the
thin end of the pin and preventing loosening of the thread fit. Thus, the pin threads between the
pin face and pin mid-section are locked together with their mating box threads by the tension
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box and pin threads required by a given service to
i nduce | oad on a negative |load flank angle sufficient
W0 eooiosd2pi n-end threads in sealing engagenent P@i/Uk2007/001154

their mating box threads without help fromradia

thread interference, may be cal cul ated for various

flank angl es and di aneters 20 under any conbi nati on of
rated internal and external fluid pressure and/or

mechani cal Ioadings but the principals taught herein

Cal.c
acting qnotga ?’f’&gh}{ ad ﬂ%%‘é”g&g é\lf’ &1% @ﬂ&t‘{w’e st a %‘tkge‘;i]‘tﬁgreg?%{ the threads are
anchore@lrt@rmbhﬁg nfiddensgh threddssindet lmigb@t intadacs pressurthat tlaintains intimate

trend g s L B SR B b o8RG Vidi Y bomprssion
as by e)(tE:%i AINABPrRERYE HetARt tike zamﬂme&ngfstbﬁéalde will ltzhtbe(m mnmate sealing
invention is service 0.at 5%
contactgyhapyigtegna 10t PRER IS BPBLC b kst 58 Sinstmrana be
added tb ml%dy"'tb knhre 8@ betRedrOtht pen fa8t Ao idakctivressly) ¢ it may be added to
capacity of the connection wall thickness. The

only somgradtherirecpiseabis A EER {1855 RBSTARRE [drils AERopgridy deally but
not nec@é’saﬁgg ketbP i@ fhred dYeRd &gﬁﬁ:ﬁfeﬁt Sbd RaRsSA iiml face and decrease

y greatest at md-length of the eng gsg
toward g madscmmteﬂxahupon grverbly; alk SHingdhicads oF 8 antiglly siapal in lead,

with thx\?lrl %éa%ﬁ bet; ltéﬁ’sxéxﬂ?@v@é’n R PiNBRE &H'&dflsﬁétHrFor%ﬁ)me services, it

ensi prefer that the md-Iengt
may betdesﬂfdnis fowpintthreads bitweertiidJength andpin rm}cm@bwmh compressmn

agamst%%lé Eﬁ)a%leﬂaagﬁeé ?% (tecséévgmml@ sgaﬁlgﬁ%aﬁaﬁ% @%nfgﬁléal i @snand/or corrosion.

HowevBr ra»ﬂmyahnead lezell safj usvimenbgiatibrnsonayniEnesed; withau éemng from the spirit of
my mvgrm)onp @ g aqﬁngglg}g%glgnﬁﬁgurg% a{u]&] ts1eerv cregg ?y &Iﬂwé %YREL r'Sontraction

and/or Bkphnkidhefthe bslewdinl thieads, ﬂjunﬂfeaﬂ@malchsmmblad tbadeclatlonshlp will be
e 0SB e S S BTyt
such c&ﬁe&ﬁ&lsr}ﬁﬂii bt hE@Psh ébﬁﬁﬂ&zhbl@ piRGhtndstrdatdeas kh&/\hd»t md pm threads

th d t th d hor ed
e ooy o b Bl oo s SAREE o B et aiterenc

mmap]; §§§ﬁ5,§c{)%mrml ntains intimate thread contact even
pin near the pin face beconmes plastical.l

yi eI Eb@] radialhwisith ebnpipe aallggquized Woggtaé;yﬁgpnpqll}%@ad is less than the
radial &#cﬁﬁ? ?f'%g) ?eb\%ﬁﬁw il %o g@ﬁ DehpBida-BRAJ HAYSB4Re Yirhd thread depth, so

I nt te S ng 5 contact when internal
apphceftiqms of pryeiswention o sugh es thim pialleripe, TAR snaipfain sealing contaet of mating

thread%vw*tﬂs ﬁomdlgechregg %rféx%g@é lufUi&R %Sto mhfintall] §Rdte thread fit and

n face an dect1on y, or it my
also, tcbholﬂcttiethrezuls mrtheydcsscmé agsermbiiesl seling dgsitien pg@psttm@hpnwal forces.

f P1. |

bﬁf € o‘c‘“’§§ 561 o?%'e}r&?ﬁpr Y Sva?x‘;o E?cggogglis h'agﬁ'l% o¥itive or
negatx@adﬂaxﬂt anegiés bt Ihﬂefgr thetuss bf pbsmmelqgv anglaseb :ﬂmksi and pegative low
angle ]ﬁﬁmﬁkt he é\%lag grflg 1%\{?% §?gh{as'§ll y A qs%é%%@kéfn—hg&l ?a)e threads such as
API smstﬂauha mraa%s (lfol’p’re?ﬁﬁ Topé DType 2 endionType Bvfedures.héanious hook-type

ace and mi en rvices, it e ..

thread 0ims G wepgrhisnss way BadsSEBRBGICa i Hivahfion DR hish
perforﬂﬁﬁge fn‘bpbﬁlés Aréteqalibd, QWSSﬁrDWedg’wl&bm intageond \hﬂaWatts’ Patents

SO0 as to assur eal |&1% gml nst _ext ernal %
6,578 §$@g§@p@§ 682404 Hayy ek and Mmaimtain precise intimate contact etween

mating pipe threads with or without radial thread interference is now clear, such that reliable

pipe threads can be provided for any industrial or domestic service to increase safety, reduce
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However, other thread | ead adjustnent patterns may be
used wi thout departing fromthe spirit of ny
WO pwesd4on. After assenbly, fluid pressures anPCHESW0TE1154

| oads may cause further contraction 15 and/ or

expansi on of the assenbled threads, but the original
assenbled lead relationship will be constant because

pin and box will expand and contract the same anount
toget her. Therefore, such connections nay be used on

costs, ?M?Bhﬁe& RE erdifd i Q%ﬁﬁéf%ﬁn ot'ishl%al%’%& Cf?}%g?hﬁ flyids and

eads” expand or contract together, t rica
catastrpphie pfeghanical conaygtor fuluteatiat aspoft¢recased by donventionaingpe threads.
[ i S . . radi,al _w dth of, a
R eph R A e RS iy B8 il ARl B reatures
disclosed disreiiyatn impeovercadnedtioniedfitiendy withoypesealf donslgdiokeduplings or pipe-

farma tapered thread having the sanme read depth, so
end unlh T o OB P Ay P el e 4% S oo gRseleciively up to
100% of the pipalvodyecrossasattiosdllareag wherdin tHe rotingPehir &4 enshE @6 extends
bst Vﬁﬁag’ér \%t hout .radi al ft hre_apl i nterference,
substanypiky; feema thg Quieh diametert the pip; tesandnpef, watgcs pf thefyvage. Thread run-
out at fhe$in néck 1al16ng Beerl i@ A8 Bipk Mhriehd®s HRhiak APTARFRER! EShnections but

seal i ng, position agai nst mechanical forces. 25

( . My
thread ru-apt Wishinggvaged Hoxdas aatbesnisugiitp spplicant shest novdedge and

belief. NAVORGWASS ird A4Dr@vith' 1P v Borl bSHikri R AnGHpkH i
t he use gf pOSi tri ve | ogv angl% stab T anﬁg}pgn%p%lgggsﬁ\%nmattapers

inwardly)ig thg ﬁg]egtiqnbﬁgn"f baniase, quwetp@rlpm taparadmaroen farped|abang a slower

e S8 WA A A o s
intermedipigifogtiess posydenast axidlbdict wogrethe tupperand lomes tapeckd portions and in
such a%ﬂﬁ%ﬁeﬁ%&dféﬁé’ ?&ﬁoﬂ Iciﬁlg btgc}'oﬂﬁ Eﬂflfn%rfo]%ll}'{ g}’ Srrllfa'gg)’r\]avq?%per than the

rfornanc roperties are tequl

upper grdlowver pperonse dig eithereasts to receive andatimg pin\ach a8 piRdt Endepicted in Fig

5 Q _and/aor 6,682 101. How to effect and. npintain :
3, the o Arkal Aol o e obe et Spd v P i e Swased
diamemf bfithe radj«aictra]ﬂnq:ﬁirﬁbmdjiea’t thlb héwartpdrtib® of ﬁgeﬁﬁ&ﬁnb%ia&q&%rﬁon. Thus,

. ea such that reli [ t.nreads can pe ) )

withouf pESH e 15k DERR) 0 Byl cap Al Lk dhan B8 ppigge! pige wall thickness
a criticallbéeWa R cietkabtiona® dita Ssefe MRS 48 14188 84 A% pipe cmﬁs-sectional area, is

.,PCT/ US2007/ 001154 . costs, and better protect the
Pm"ld%fﬁg% tg&?i‘l?e?ﬂnnﬁ@%‘i’%g’lat BaK §& Ad SEoneandhe SRt basdyr rhngefer that the box inner

swage tHamicier Bk b&RIASAd RAYE I BENARAEAnRBR ?ﬂ&‘g}d%def QifitieRSradial width
that are often caused by conventional "pi pe threads.

aroundafe PiRSrinpigy difracter. torpositinnepinifese, (1t hwhichely Wide eaeughita support pin
thread€ DA RAILAT I GHRES dlfll ANt SPORACLEHE Rguk pipe

I nprove connection efficiency wthou .
connecionp havipg kess dhgst 106 obtheppiiprestranigtng copsedtion ingceawd with my
. i3 h QY ' hid,.cal 8 th 0
e R Y BFIRAR 100 B 1S RPN B, e
box strengibs loyesritham65%anande fommesdewithindainmendmipd. hr ead

e . ' fro he out.er .

SPBRRIBI B0 RN LT g nd ox
threadsTwith ainoum afutmaand éforpivithoetodanitge tb cigthperls, Mskiting the pressure

ipe threads such as AP] Buitress Conpnections b

angle iyftin oS EEcT R Prefife b i b 8 RAL Frone BrieRbled, o be lessthan
80 degtern ghtepitddn Fig 8 iiweveh direfenthal pRel@areitdle to be no more than 60
degrees, the minimum pressure angle being equal to whatever stab flank angle is used. The
pressure angle is the acute angle between the pipe axis and the force line drawn through the
mutual contact point between the threads, perpendicular to the line of tangency between pin and
box threads when at stab position. The force line defines the instantaneous position and

7



10 belief. A box swage in accord with my invention
conprises an upper tapered portion that tapers
WO pwassd4g7 i n the direction frombox face, downP¢DUS2007/001154
| ower tapered portion fornmed along a slower taper
that extends inwardly toward the pipe body.
Alternately, the box swage may conprise an
i nternedi ate portion positioned axially between the
upper and | ower tapered portions and in such a case,

N ' nedi &l li.ndri.cal l
v ATEA e BB A 8 LA MBI RN Yncrea vy
weighpof pipe heingistabbed.ner case, to receive a rratl ng pin such

as pin (11) depicted in Fig 3, the box threads are

formed within the upper portion and run-out within the
BRIEFEESCMH‘@BNOEMW@ the adj acent portion, be it

ower portio r the i rmedi ate portion. Thus

Fig 1\ e gmatanciegtipn o A% hUBipds SomEtes rddmientit spsed by sssembly.

Fig. 21itagieehitatysuatibh ©f 8h IAFI @ cdﬂn@&d@dép:édﬂﬂfé%ﬁ%epaﬁatmn durmg service.
itical box wall cross-sectional area, selectively

Fig. 3, Erpgrmenfary $cstipn g2 prefencd embodiment of e hox prd pin lpra@wrdew invention.
Fig. 4tF}a§1%ﬂﬁaf}r &@ﬂﬂﬁ%&“h%@xfs@ﬁ ¢ {IPcBRI Rith Wa?' gnt‘?(?h the pipe
body. prefer that th ox | nner anet er at
Fig. 5 tlﬁeglsémaweéaan pfian emrnatg bnadwagang@cenbwgth myinventionde
Fi
e GASEAE sekiioh Brpithhl B1o\? RO, bR eR ol il b flanis

Fig. 7-difagmantaty seatipdepigting a highaadsumgm bétsiean chaimgatabrftanks.
f es t.hat .require

R S R L o A T e
strength, a connection in accord mnth ny 25 invention
may be provided to have strength between 75% and 100%
of the pipe body, because box strengths |ower than
65% can be forned within plain end pipe. An additiona
feature of ny invention assures proper stab and nmakeup
of pin and box threads wth mninmmof tinme and
effort without damage to the threads, by limting the
pressure angle that can occur between mating stab
flanks of the threads being assenbled, to be | ess than
30 80 degrees as depicted in Fig 8, however, | prefer
the pressure angle to be no nore than 60 degrees, the
m ni mum pressure angl e being equal to whatever stab
flank angle is used. The pressure angle is the acute
angl e between the pipe axis and the force Iine drawn
through the nutual contact point between the threads,
per pendi cular to the |line of tangency between pin and
box threads when at stab position. The force line
defines the instantaneous position and 7 WO
2007/ 089427 PCT/ US2007/ 001154 direction of the
resisting force transmtted between mati ng stab fl anks
typically generated by weight of pipe being stabbed.
BRI EF DESCRI PTI ON OF DRAWNGS 5 Fig. 1: Fragnentary
section of APl 5B threads depicting thread m smatch
caused by assenbly. Fig. 2: Fragnentary section of an
APl 5B connection depicting thread separation during
servi ce.
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Fig. 3: Fragnentary section of a preferred enbodi nent

of a box and pin in accord ny invention. Fig. 4:
wo-e@gmeneary section of a box swage in accord BET/OS2097/001154
invention. Fig. 5. Fragnentary section of an alternate
box swage in accord with ny invention. 10 Fig. 6:
Fragmentary section depicting a | ow pressure angl e
between mating stab flanks. Fig. 7. Fragnmentary
section depicting a high pressure angle between mating
stab flanks. Fig. 8: Fragnentary section of a
}ggessure angle in accord with ny invention. 8 WO

OUER 061 DOYEBRZIOMODES FOR CARRYI NG OUT

T, f d . embpodi
TS BT B S Bl DR rvig
internad Khre&dj@() of cotistamm&icb(ﬁt) Boxafded GI)), b&omﬂ-mobl{’ﬁ), H@Qh’aeck (6); box

posicivR sk (75 5 risenf i 1984 Mol Eikeytirepsrest 3) and box root (10).
The boxyik amfnbami with @@t (109 Yorawed di0pipe 028), {hbcﬁm ha\?iﬁg PiRthread (12) formed

as I.n for msd on the
with VTSNS () Soif RS0 G Bare LRy Bidabition s ipin neck (16);
pin pohﬁ%istﬁﬁa)mk 917) éﬁ% 0640 loal AR 01®); pAloyIinBHiBal crest 519) and pin root

IOﬂ

(20). "P;Ipealﬁ%? plithe p%ﬂﬁe%!}& S!glctp%ﬁ%rrmfﬁsl(q@? fl;qtg: tﬁ? Ieséd of its mating box
thread Gihé pitthrdaalledd i%%lteaéﬂig)eaﬁ{‘gmﬁ’ id'the Qﬁ)ltectlélgg'))%%-lrgﬁél{g f’a@ﬁ 1Qthe pin neck

t he Fln thread at the pin face 1s forne
such thapas theend! iferferapcaindrased dxrindasspmbl the pis lpigih invreacs and the box

length SGctebnk REA&R%4 Q@th%ﬁgbrfs io &%l%?%ﬂ%ﬁrgéfe g'fel'{%ﬁsrgetcgr%e substantially

pin face to the pin nec
equal 4t thread mekenreposiioreases duri ng assenbly, the pin Iength

SREEASE R g b LR S Gl e
end, then bsinbtensiah may teginerodadedtihtisapinrtekesyn the pir faaIa an&"{iﬁfhud—sectlon
ai n

d,to,n ase .or. better [
when 4slerafed SAtRE poF & ieBEr fribine e bl Bifad | AN ikt ongth. The
ttuckeslt eambﬁﬁtxlmybf bex hﬂd PROWAIBAS typiEdIR R infidDeh BT thd gl éH threads and
-sec when assenbled with the

the thigf3S N kit Bersril the BI2pE PERTAGRIIREHEE DFMNGER (NTARANS threads, so
I prefet 218Gtdd flabk@ingldfoeaRtal CATHRLR b1 1AL nif-sBAXorPRFeaRE B BRhlvSanchor the

i.s typically at md-1ength of the engha ged threads an

pin agaipyt By §’PieWa‘IeF3§“’ieﬁ° fll?rl?ﬁ’x Weatde sead Tuad preisgiie gnd prevent loosening
of the thidads Ae RASH K1jBEHOREStE& %B@ i f’lllﬁl%ggsc'ﬁ ed %ohmduce load

prefer the stab flank angle to enoug
ona HWHY%BE@ |ﬂ§ﬁk?ﬁg’§z§e}§ﬁ<ﬂ@ﬂtft¢ heldpinead éheuﬁmlmalmgengagement with

their nﬁﬂ% Bk t}ﬁ'&cﬁl without Wég)t frbef rAdibl t‘ﬁre{ ad lﬁgﬁbpe%ée Srﬁ )?ﬁe Efculated for

prevent ooseni

ressure
varioug ﬂ@mle qmgdlp.@gtencgn@matladq; Upsit Mnmmlmhbberemsl constant. The

. t |
axrfll te?x'sﬂ) ;Jf?% ?@%Si rbee %éé’ll %12 %ﬁj CFacE gafal pg} rﬁugﬁed;%gﬁl;%gﬁ%nﬁaﬁmmde to
mamtagmhlm@ c@ﬂgag)é Maﬁng threztdse)vhemthty m@fd&@mddﬂr fﬂﬁﬂﬁally or plastically,
ertrerence

dial,th
o cont ) 0B A e A RDS053 SPES forcsio e

pin nearmhﬂt)pmzﬂmedhan isyetjuird® withoutit, [th orde t@) bdal AELiREtThixdiating: high pressure
tant. The 25 X|al re-load 1n the pin

and/or perafyre bt?tﬁmp ereegmagﬁwgﬁ] thuyratings, spgu]éqnegusly or

successiRgli Bel@etiérdof a suitable positive stab flank angle must consider at least: service
loads; the pipe size and wall thicknesses; the pipe material and the thread interference. The
selection of negative load flank angles large enough to keep threads engaged under any

MOD

combination of rated internal and external fluid pressure and mechanical loadings is required to

practice my invention, and calculations and tests indicate that negative seven degree load flanks
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mai ntai n sealing contact of the mating threads when
they are expanded elastically or plastically, or
w@omnrnsaeed by external fluid pressure. My i nvEEI/USIV07/001154

allows a | ower hoop conpression in the pin near the

pin face than is required without it, in order to seal

agai nst fluxuating: high pressure and/or high

tenperature internal or external fluids wthin

ratings, sinultaneously or 30 successively. Selection

[ nust . cons ider

made &Iral?eel g(g F&ﬁ'@iééﬁﬁ/ﬁ@gﬁ dgﬁégs ggaé?hanic?% s%ﬁ%zgnt TOWEVET, 1 % Sioilld be
undersmnddhaitess@f otheh 8apk pngl&mbarbmﬂtloasl dret Withinlthe acbpe of my invention.

Th t f f l.ank )
AoFeib P Bouhiya? Fs et et it Hiadopelings pive (a4
upper smgm mﬂom(ﬁzr)bf bax €27)itaargnaild (as)j g @bhighl s‘drfdtlcé (36), and outer

d h I
conica SRR S Ra 5ol e P S Do ). Swage ne
(38) islniub}ﬁtr&ﬁ&otfdst&i b@ﬁwl(y@) SRMBB otREMes: difnskef b@ﬁﬂe%o% i¥Rachined to
diame 8({) 8942 / US2007/ 001154 mmde Ear allel to
S D large € g suPRAIt tapeEad hoxthreads (29) and preyidg en end box wall .
strengtRQVER@Ent fof haldBHE Pulfsed! B hiaad eﬁt@ﬁ(&l o8& fa%% I@%) to their run-out

flank angl e conbrnations are within the scop
(45) fromigpgr S&Ffac%(%B sithin pertiond4d) pashiunsture ﬁ@m ($hhgeh that critical

area (265 8dreic@ Héﬁ?ée‘htrﬁﬂ du@ 3%t d ?&l Se; RishSt b8 é%g)@ﬁ*)o&%rbe as large as

siwage portion (32) of "box avi hg’en nner
the pipedipy grosgyeqtioneares630). Iamsdn@utclﬁar that box tabadswah deenachined within the

swage % Zl% to ﬂ)rg c§1 Qleﬁeékoé Jhg ?g%?ﬁa gnlas\é'le%gﬁ/ 3%% rlar%o EE &ge (B(lpe Cross-

surtface ge en
sectiorf @r@@af( @Q}nrad\tb lnhbe @dfulé-lstmsgth commestion vath 4 heageddbaxs The ability of

lower }?&ﬁ gggg% )%(OItl ranf%ﬁ%(%%yp E’%&/F i’n%%ﬂet%sgtgg’rg oRrAtB? Pody ability

becausur lmsgat dmadlef FWaillePhickmdss hra@dtar MYapetcp Rad6” tHMthé bf a@ﬁer being

end fr ox fac 39 their run
swagef KSR RO B on i it o rASh: pedorAa) s pieneh as it s
work-lairdued eorifig $Wvaginghit bbedmey mbieCcnsthat B tBrtkhef)as ik WRhg swaged and
het.we surface (48) of portiaon

t t
also, itt5 3o Spugh 19.5e F';?Qi)é‘ 353%019% éf%Pﬂ@Wb‘Ho%ﬂJ%qea lowes Sitpesed pipe walls;
and bea&i2d tie3pipe AIPT flusd E%lﬁ'l? eaind &ddulkiton 4sGuBads ﬁﬁ%zﬁ?only seven-eights

rmchlned wthint ge so as to prowde critica

of the pipg gemgnal pyall. Khgreforg. pe oadaleating ghapiicihe mug@dawftheﬁeox relative to

the p1pB' HehELHPR insi8S HiaBleté i€ R0 %%or&‘?ﬂéﬂ 184 lzf.rge pq%e inside diameter.
frill- strength connection with a swa

Junctuggdipmeter (1) 13 fapmed deree ieppught)alioy @@ﬁuﬁiqtﬁrﬂ radial width around the

s than the pipe body
P‘Pe‘“%‘eé‘.ﬁff‘séi@é pedtish pHcl 800 1080, 1P PLPS lenoss to

éhermtaméwa%pmﬁgurham tSI’séownpe Fig$ wderdipiimtgrmediate swage

POTUOHS%@? ?Sg H’%ﬁ%?{lgé‘* rﬁs 3 n| ? fedrlllgt ﬁl%ctlgn ﬁ.l%frieltezr%46fan\gatoqower portion

(43), Swvtirﬂhaﬁmxctémd @%)rwngummqaﬁgwxm hntaeutcatré&)m irénet @mﬁ@“(BS) of the
e SRS Bl 3, 5 I A5 IR ok o o

cylindrghllyos mavﬂxlg\asﬂow¢rrtepaaﬂa:ppmomt32§ A3). awdthh&@aﬂ portidi(33) the upper

a0 Bl B B S SR i
portiontsdihg offhefieitnr @ual nengthael aﬁ@wraaiﬁdﬁﬁ r?-tiﬁlﬁslh@uﬁﬁh% i 'tﬁ:%gd become

t re t he e, if the swage insid
damagﬁ‘; dﬂgt"é’ R e ?«f% iféeé ﬁ%?ﬁmlwqbgf%@ BFOVER 49 sqal gsamﬁdualepressure gas, a
pin-end!lip 8841 Per my Patent US 2,766,829 often called a metal-to metal seal, may be added to

connections in accord with my invention, should user specifications require it.
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Juncture dianmeter (41) is forned | arge enough to all ow

for sufficient radial wdth around the pipe inner
waolc@moesee7 (31) to position pin face (14). An aPCEURZENB001154

box swage configuration is shown in Fig 5 wherein

i nternedi ate swage 25 portion (33) is joined to upper

portion (32) at inner junction dianeter (46) and to

| oner portion (43), such that box thread (29) within

box (27) will run-out at (42) at inner surface (35) of

Fiich degkEtBrvad sk i pdsP il yshidh, ot bl gle copventional
thread 1©)réveaht tieapdsyibility bfixm agtreme Ipmsemretaagbrdepmd wdiigi7o ,Pgn stab flank

(70 e e A s B AT gt comocspo

(22) wlﬁﬂ%hé Breie t@tabw:d ilhtd e I{dﬁd tpbﬂ‘lﬁfih: (aupoﬁf)cr:]mennml i ergstdfaving been
ficient axia 0 W a re-cu
removegHip PR PHECTE O Dn FRLEOBIOEIRD O fryEn o SR phE Gt baving been

removedtb§8HS bHE BRIt ©d) Hﬁ‘&&bm {i@mﬁnfz) RIS s Rs t® hﬁﬁeﬂ)ressure angle (92)
agai nst high pressure g

in-end lLip se
formedphetrwern pige 2xi3g8d forge yeeeRl2Al e Ea ng NP a‘rant@ ‘?F&r &gs whith is my
preferréc?e} essuFR¥ndl8, AHYEEh 11GnaF BBk EOASEU db@é‘d‘s%ﬂhﬂnﬂdﬁtﬁﬁueads or as

ent1 on, shoul d”user speC|f|cat|ons require.it.
small m@hmmmﬂmmwm@ (74 %% argdgpigted a5 being aécuate but may be

formedt Sh&sd Qlcilab POI%EQI% %r\m E&n%abﬂﬂ@ﬁfch%@ atdhdie dﬁ?ﬁbéd ®8ending from

conventiona to prevent the possibility of an
the stale flanie rte bp tawsur with nghigaldwplacesdhat ?bLFPE?S*?S (9% s t%hsuse angle (94)

oy B BB ) RS 10,

betweepioxtcrest 22)) andemttiicangent lise {2 b brecatintasze ¢nough:to effectively resist

mechafigal cﬁ,aggag% 3‘8&9{%’B|ﬁ sy r{ac%’sga(l))bt% %&%‘?ﬁé)*}&\ﬁk@ﬂgé}&@& Bin root (98)

and line@ByEdthivansigehow 10061311&11\1‘%(‘86)1@1’@@[11:5 junctoicedith godtdPH) is large enough

B NIRRT S ——
at the E’(BéjroBQ I e SGhRhurh %Ai)s béween @ﬁesfﬁmﬁ oo’ Iareﬁﬁbtdeqmmsfor purposes

is ny preferred pressure an al t
such apth ofEbck BN Hibh BIFSEIG SEMURBIODS G WP ARG Wi e radii as at

99) wflﬁch woRl heade &ﬁ o) epReknB Morbitank) amﬂ@mawpﬁmes(sg) It is now
are cted as.  being arcuate bu
clear hiowy ﬂﬁéd’f@ﬁw@ ranggecag bherimaded e wiTt FXCesFive e ff?éfeis&ﬁéween

thread? Wﬁ'ﬂﬁ e @quﬁéﬁ Stbbaf fivo tiel d ki BrolvidRM quifieand éd%g makeup without

gent wi th coni cal surfaces that a
damagcraadtako( B0redece) TooTess €0RPRPIALPN4)  formed bet ween pin
crest (90) and mutual tangent line (23) and obtuse
angle (95), fornmed between box crest (91) and nut ual
INDUSER@AhtAFFM@PM)ITYa Adl mades ofany énvention mayde used down-hole in ol and
gas ﬁ f ecﬁxh% e%srme S' Le- A Q?&l%GEfﬁ?gR%gg% rs ) tHRGS ! &1&?& tie-backs

us etmeen
becausmé p(;ﬁs&)onﬂéctmmdmllll seel di§5gas anamthsang dncauso theo@lfmectlon may be rated

radi us (,86) .t hr
the Samg Ay 8 ‘pé:rhﬂ% ﬁor SF %‘Sé’fé%% 8 é—“g gﬁ%‘tg %tnﬁﬂl%t oénc%g%nchﬁloads Threaded
pipe c@iuib}:tchaﬁi ndé0 usdtl inaefipdrdds, prmmlamd@war Ipldritsk @ipelines and such are
cont |l gur a

v S B e B 2R MAGT T YT gt v,

conne&tSHt ¥ niyin0éhtRMt dPnotesdy they @itayibcessed virnsdly anytwhere pipe is used.
roots may be forned tangent with the radii as at
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(99) which would | eave gap (97) between box crest (91)
and alternate pin root (89). It is now 20 cl ear how
WO b@7p8|ssure angle can be limted to prevent PRLESENV@1154
bearing stresses between threads while the pinis
bei ng stabbed into the box, to provide a quick and
easy makeup w thout damage and al so, to reduce root
stress concentration. | NDUSTRI AL APPLI CABI LI TY: All
nodes of ny invention nmay be used down-hole in oil and
25 gas fields on tubing, casing, drive-pipe, cassions,
pi pelines, risers, tendons, and/or tie-backs because
ICLAIMe pi pe connection will seal dry gas and w thstand

because .t he con t h i .
. AR LBREREFHI Pl b HIBRE R P
assemH!? Gd‘ﬂ&p:hﬁ a1 ey exTéiﬁ@l&dfﬁd (b2 pformed o Madc(mS) mlm/\maangl threads
refineries, process pla ower. n
i o5 B, BOUEHBoP  BBE i g e

shorterfthé:ﬂ theHoRSGRHLE %aa%m@&mm;bffseosﬁm elbgaiionnd tidjpibutead and axial
but 30 connecti ons i nvention dg not

contragtiop aidbe Bexthyead tha q'%?“&ﬁWﬂe‘l‘sée‘BP{z)’e"ﬁ the uwiyith ﬂﬁg%such that the
leads of B/l %%a&%mmgﬁﬁ%é@fal wheklafidvibldd. A pi pe

connect | aving box (1)" with internal thread (2)
formed with |ead (3) for mating assenbly with pin

2. A pISJ% &n\KI%YmH %{aﬁ%&g %gg%p %ﬁﬁ%@ﬂ thek2d (3 %Hir%é*d I&melaaqﬁi) 4rkBbad flank (8),

sized f
for matmg essﬁ%mb@l wmme il I3 hewirgl m_m threah{h2) Spmepd arhisagh(33). pin face (14) pin

w5 RO 1 Spp A i e e Lt s

pin facgl H&xﬂgwﬂ‘oemdd ahrd*:ea)ﬂhaai their amitingdicixahreafl l¢dde sbeixthahwpaacassembly, the

dlﬁ'eregﬁﬁg{p l?:%(g stl.\%fémel{mltgtg &iﬁs S %%ﬁf ésmn poa rl e gblh Iﬂgtv%%ﬁ’pm face and pin

mid-seetibsithe ‘tdrﬂidn}do@cﬂbﬂhg BlEiTicns &epiell(mdl b’b& 13ad ﬂarﬂqspgamst their mating pin
connect i on havi n thread (2) forned

0
load flapks ig 82 (‘%c"é‘ﬁ’d’t W‘Fé@hﬁe‘?’gﬁe loa ‘?Sor mati ng assenbly
wth pin (11) having pin thread (12) fornmed on | ead

3. A pire hRnqetiSy bavia e Ry s A pesie e bos Bptiag iace (39), the svage
havmﬁ%e? ?ﬁhi&%ﬁ@h&h@a pd?s thw288 fB6th e F:RE B®War@hRE pIpE, the upper

elrr ting box thread’l eads such that upon
portionbeimgtipymed with taieraiEbasBecads (FO-6r melsEERFAgemiept wigh thread (12) on
f t EbNEIBA (£4)h
in PS8 2 Gl Sl SR s R ot e
inwardy fifoine ﬂmuppteopmr@naa&lmpe,| thafox Mgﬁk%taawmwaf% om the box face

to thred b SuP ¢4%P ?x?lgr %Jrﬁ@é %34&%f§§@idv&bg oA as38 %r?;?&ntxcal area (26)

ated's e connection having
posnu(zﬁa)raetmhg bekwmn phegentotyt and pn@r b@lsfactﬁ\%ﬂhgf thg é@wrammon mnermost

e A5 B ROl B85 g e
diamepe ibein@rsitei to gprévaderedialiveibitht apandeﬁxenme bdme eaﬁfscle(nz ®) pbsition pin face
(s PR TRl Gt Oy s A e v
portioR ®etngdorddio lﬁzh/@tledsaﬂiﬁtsharl th\ampﬂélypdmmrsﬁdhﬁhatmmgaged box and pin
threaqg% %Q@E Do he 8 ?y fro tleue %ﬁi( Oltltre]r 1ame¥er|?e{ﬂer} ér s\g%race Jf the lower
portion below the juncture diameter, and thereby provide a swaged connection strength
selectively between 75% and 100% of the pipe strength.

4. A threaded pipe connection having pin stab flank (70) with surface (74) formed intermediate
flank (70) and pin crest (90); the connection also having box stab flank (71) with surface (75)
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to thread run-out (45) at inner surface (34) of the

| ower portion so as to formcritical area (26)
w@oaosaeed radially between the run-out and ORPCEUS2007/001154

surface (48) of the | ower portion; innernost 25

juncture dianeter (41) at juncture of the upper

portion with the |Iower portion; the juncture dianeter

bei ng sized to provide radial w dth around the pipe

bore suffi ci ent to position pin face (14) havi ng

e e LR SRS P BB A0 g o s

being af it contabigpwent @23 bdbtafaen sttffeoes (e 73p pdoen [smbbed),rtangmhlme (23)
t hr.e

TRy T P —

point pﬁr@&ﬁ&?@la@fo Ehe(30vmessate emgl% joan n’malsmmé bhﬁ’vejeumtims (25) and the
laneter, a ide a s ed_connecti.on
force vetpR SRRSO Beb TPBKY beES HarEiedF5h TG SO ApoR iR Sapsgkinto the
box, th§ fe%a%*an caAUe oe%éﬁermwem@gﬁegtl on having pin
ab flan (70) with surface (74) formed internedi ate
fI ank (70) and pin crest (90); the connection al so
: @kyifil Glalin 67 fktheh EbmpHSIhaCiatdrmhiediatel v rtion (33
> és“t%ga;}%%f?&%CT/ US2007/ 001154 fgr r;e% i nter rrlgdl ata\eé@dpo ton (33)
being posativnedbErwesTthp apper anskloyen yortipps; dhe indermediate pesiioahaving inner
' 1
sutuo) 0 A Pl e LB A 08 ol
Porttonl sunh thiz2 Spgagedtrantdigiopxt emdqug i&nph@ may estend Gorathe p@@pnﬂer diameter to
nd 4
thread %m—m%t‘i b5 apt elﬁ.lg ros&]ﬂ‘g@e %35??6?%@9 p%&&fa& ek u%{g §% %gfb eﬁ}%g g)e a swaged
connecnenstremth beleotrealy petween b 18510090 of theepife Stoength.
vector, conprising: stab flanks being fornmed such that
when the pin is stabbed into the box, the pressure
6. The plj@l d>nhedtioncofiudaigl Bat 2 br 4 famhef Todgyisies all box fhreadsjeing formed

d wth im3. fyriher co I Sing: .
with equR el i 4 oo RoupsPUph Pinhrads peitg FREE Y Eh Aestarfoads than theic
mating®xWRRAdé.he upper and |ower portions; the internediate

portion having inner 10 surface (35), the
internedi ate portion being formed with | ess taper than
7. The bl db?lﬁ@étld?f off W] 6 Pattier @8m§ﬂ§f‘ﬁ§t PaithRA8S086sdAd fi¢reases in the
ox and pin threads nmay extend fromthe pin outer
directien frep the pinfaceipward the aindieck (1) at i nner surface (35)
of the internediate portion so as to provide a swaged

connection strength sel ectively between 75% and 100%
8. The gbnudsiiopof elaimrleorid o 4 fisther campripingealt prribeads heigg formed with

g 1 ol threads.
equal lg%c?%ﬁﬁ %lolgﬁnsé or% b% equ&}ﬁegﬁng%gﬂﬁ‘ vﬂﬁx oft ért lggdéﬂnfg i epm ea
pi n threads be| ng forrred wi th shorter Ieads t han the| r

9. The rrg)t | rc]:%og%)f c}alﬁleéiﬂﬁﬂlez cor;[{ﬁﬁsxff%gﬁ lé\‘ﬁngos i3 e% bf’)t%e %Bx%x@iuf@ 1ﬁcreasmg n

fer Compr i st Ng: i'ncreases
lead inithe ﬂtrecncﬁﬂﬁdmthebomfacbrtmrﬁhhe poxnédce toward the pin

neck (16). 8. The connection of claiml or 2 or 4
further conprising: all pin threads being forned wth
10. The @i canaacticinsf ddind £as?2 os 4 ferthancondprisams threadsdefigy foemked
) vyitp | onger | ead than mating pin threads.
cylindrically.

11. The pipe connection of Claim 1 or 2 or 4 further comprising: the box thread being formed on
a taper and the pin thread being formed on a slower taper than the box thread.
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25 9. The connection of claim8 further conprising: at
| east sonme of the box threads increasing in lead in
wo b@7aswerti on fromthe box face toward the boRCTES1007/001154
10: The pi pe connection of claim1l or 2 or 4 further
conprising: threads being fornmed cylindrically. 30
11. The pipe connection of Caiml or 2 or 4 further
conprising: the box thread being forned on a taper
and the pin thread being formed on a slower taper than
the box t 1 Y 4 O ! . :
12. ThegFe dtresibEBE el 1 o7 oy il Epbiing R0 U Rl s o nogative
load flapkmppleofsgffididn mignéimds tdumainagn aeal agamgagememtad the makng threads
. .angle of sluf i cient magnitude to maintain sealing
agamstéﬁ%ﬁ@%ﬁ ¥S-the mating threads against rated
service |oads. 5 13. The pi pe connection of claim1l or

2 or 4, further conprigsing:.. the threads having | oad
13. Thq PigRREASCBPREACIRA HOGH S B P BRI AR B es heving load flanks
formed B hdda€ Qe bR BT shffRidnt aghithd Rex¢acs @il feoe s¥tel from axial

t ensi on Ioadgs sufficient to naintain interfac [

. If fi ci T seal i
tensiongpibowHioe Hg IDARIAH 1ertase SsAUMERTFyPuTssRgb sl and radially between
the matin ﬂﬁ&cﬁMEmrat@@QéroﬁEléﬁsed service Ioa_ds_. 10 14.

The connection of claim 13, further conprising: the

mati ng threads having dianetrical interference upon

&EEP{E‘ Rl hEClonh HiFh - IS nRliRS BHeRSs RAANESBmetrical

14. Th‘fﬂﬁe ma ?‘hgp‘t’lﬁ‘?régg’s sglfcécf_c%ntéto mai nfain mating.
interfetehceeps dsscrmblyl Sorpy to effbeidntesige¢ pEessurs betpean tha mpfipg threads

.connect | | . [oT=N ' ti
sutfci G 3 b spile 3ugs hrscking Eal RSP AR, Ol comnetion
ratingsbei ng anchored at- m d-section by mating stab fl anks;

the axial tension | oad being anchored toward the pin

face by mating |load flanks sufficiently to prevent
15. Thé pipaicoMtecdivnalf claime2rithebedmpesing ke brial tandiopiload Hding anchored at

., The pipe conpection of clajm.1 or or 4 further .
mid-seginpy Bepge i Bae nEiRyondintheibe dagioridfnpsd the pin face by
mating08d RARE wORiealy fprelert rélhtivd axdsl Moedmdntibetwdter the box and pin.

conprising: the threads having negative stab flanks
18. The pipe connection of claim1 or 2 or 4 further
16. ThE ?{Bérdoﬁhéaiontéﬁliiﬂf 863 0P 3 YirRttbr ROfIpisitly: fictBread® being wedgethreads.
flanks. 19. The pipe connection of claiml1l or 2 or 4
further conprising: the threads having negative |oad

17. Th% bﬁﬁ%ﬁng&m%%f cldifa PoPE of 2 FeSdricBhpPising: BldMlealt havik negative stab
urthe ad

r conprising: the threads having positive | o
flanks.

18. The pipe connection of claim 1 or 2 or 4 further comprising: the threads having positive stab
flanks.

19. The pipe connection of claim 1 or 2 or 4 further comprising: the threads having negative
load flanks.

20. The pipe connection of claim 1 or 2 or 4 further comprising: the threads having positive load
flanks.

21. The connection of claim 1 or 2 or 4 further comprising: the threads having load flanks
formed perpendicular to the pipe axis.
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flanks. 21. The connection of claim1 or 2 or 4
further conprising: the threads having | oad fl anks
wo ooomesP4per pendi cul ar to the pipe axis. 14 WO PCT/US2007/001154

2007/ 089427 PCT/ US2007/ 001154 22. The connection of
claiml or 2 or 4 further conprising: the threads
havi ng stab flanks fornmed perpendicular to the pipe
axis. 5 23. The pipe connection of-claim1 or 2 or 4
further conprising: the threads having negative |oad
fl anks and negative stab flanks. 24. The connection of
Claim1l or 2 or 4 having upper swage portion (32)

22. The spendctign iofivlain| Iyor 2 o fulttheh eopppsingritie tlmeagdcharitdistab flanks

ads (29), further conprising: the

f°““e‘h§%‘§w‘ﬁli‘85ﬁ‘% queo%’/é portion (43) that tapers from

t he upper portion |nmardly to the pipe; inner surface

34) of the | r. ner nost ture di aneter
23. Tht e Gnpelinn <0iat Lo St Serhes sOTbising T torosds Povies negative
load flpgkst dndniegalivi®R4le Flahids] ) be| ng sized sufficiently to

position pin face (14) around pipe inner dianeter

(31), the pin face width being sufficient to wthstand

24. Th&@bﬁﬁ&ﬁoﬁbfmﬁﬂ i Dor 4oeg uppét 4 S
wauqﬁﬁs taper. than the upper por ?On\ggﬁﬁﬁ¥ﬁatftRgﬁ%ﬁwg%hwﬁdw

Eipeandefprmed %@ag@%ﬁmge%hrﬁadﬁ (AAdBirthep semprising] the swage
havmgf 16%1’ P&%ﬁ'(@)"ﬂi&% dis e e'%%e} Smog aﬁl\ll;\\%{oa%@ p%e inner surface

ower ‘portion an oV
(34) of&fbﬂ AEEET W%VW@SWGW dnamteeéﬁl)ﬁéuwbe:temehe upiE¥portion with
o A Q0
the lovgt?qngglgﬂg\ °dg§2[nét?xeg4ﬁ'r)1 tg[r%gg Igéﬁir%&% tIEJ%s 3)119 ?&gzv\ﬁ? around pipe
inner Ganeten(d 1()38? pirpfach @nd‘@x Heorgnedficientetol withmdndeseny it etresses; the lower

I the intermed
poriof BB, MR 4RI R IS D TP PGB PP
engagg imatmlg) parthorads subslarmally Eﬁ@m gmqhn ?}?&t dtdfa&it&wé thé hﬁuel_ﬂfjiﬁface of the
n t|n in threads sufficiently to provide
lower iStlipf 303 MessBicrpdidia saded compsiign hauPGacSroRgs, sirgtivly between
75% aidd 000%fof thepipe pResdgthengt h. 25 26. The connection of

claim 25, further conprising: the intermediate portion
being formed cylindrically. 27. A pipe connection

25. ThB Jtﬁ)nn@dtibn(dlfk)mﬁmmm hipBis(ng8d ifbiedthd s g&i ortion (33)
pin thread (12) formed onlead(13) pin %
being {Oﬂ?d apiafly betnren) the Roperand laweripgstonsy fhe intarmediabepartion having

inner sﬁﬂﬁaé((?a@? CormedCn i fsP kd(g)e{:?x%ﬁtthé %) 1 8} v e ﬁ%%h that the box

formed to mate wth b on pipe

threads gay ,eggqggénmpmgh@g@ﬁs@¢mn@mtq PRyideaperiged honmcngtbl selectively
eing formed with tapered
bemeé‘ﬁyﬁagg&?gog%&qh?ég’% ?%‘gtnt he box threads having stab
flank (71), surface (75) fornmed between flank (71)
26. Thggg?r%gﬁm‘(‘ %g?fajm(ng g,lrﬁx%?g&ﬂn%sqgg the n érnn!xee%% %o?tlvovangoemg formed

cylindrically.

27. A pipe connection having, pin (11) formed on pipe (28) with pin neck (16), pin thread (12)
formed on lead (13), pin face (14), pin stab flank (70), surface (74) formed between flank (70)
and pin crest (90); the pin being formed to mate with box (27) swaged on pipe (44) so as to
provide upper swaged portion (32) tapering inwardly toward the pipe, the box being formed with
tapered threads (29) on lead (3), the box threads having stab flank (71), surface (75) formed
between flank (71) and box crest (91), comprising: intermediate swage portion (33) joined with
the upper portion at innermost junction diameter (46); lower swage portion (43) joined with the
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the upper portion at innernost junction dianmeter (46);

| ower swage portion (43) joined with the 15 WO
wQe@7/0889427 PCT/ US2007/ 001154 | ower end of ther/UuS2007/001154

internedi ate portion, stab flanks of the box and pin

bei ng forned such that when the pin is positioned

within the box at stab position, the pressure angle

will be no greater than 75 degrees, the pin thread

axial lead being shorter than the box thread axia

omer oy R s B B At

when thidpih mﬁwﬁor&ddwﬂnn gheahmemtsltqb pdsitidne tlpa pressiurdrangle wild be no greater

o 753 e B 5L T R URRLE 8 sty

to offsclt ARiap él@ngit{cﬁﬁﬁ‘ thepih thedadaed ariall cotedciion of ﬂmcbmhthrqmdrthat occur

face being forned an addi S ter th
during pgsembly ok He @g}jvv;tgélae P %1 tg%ﬁlg% t;ln ds %t?tilg &atn&g%ﬁqeads being
substaritRN$ e§alivpoh ASseRibly BEIHARBANEdIRNPIHR Pik Qﬁei&ﬂ!&a@ between mid-section
m d-secti on when assenbled, the t ens on_.b

and thegpi facsi RSFRE fOFMFBER agghigopal pRqupg shestgy t RatLLhR DO g’g@i‘-‘i’w kpd before
assembPideffatk dkinVeAlitn %Qtl{eaﬁﬂl Biweehths fidl fabParkPpihdhid-section when

agal nst service | oads; the innernopst junction di anete

assemb@@d ke thyien beisgshificient t@ Hkdbenegpiive %Pdpﬂ%ﬂis RPREARRE h?anXlally and
radlall)&ﬁlt %Qﬂnéﬁ&'ﬁ% g&ﬁkﬂ b0 ShP ihe AHL S justitRMRIiSihetbPbeing sized

ate portion inner Surface bel ow
such tlmhengagmlsbmsmd pmrtbxaadmmay sntend subgientiably fegyy thaypig\ougrs dipmeter to

within oenifq e%th el [F)ﬁ:f‘ ?\%rgz&% (l)a%ﬁlvv t@qmﬁﬂ)sg Mﬁ‘&? dihfe¥er and thereby

ne pipe Stren
provide a connection strength selectlvely between 75% and 100% of the pipe strength.
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