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THREADED PI PE CONNECTI ON TECHNI CAL FI ELD: My invention

is a high strength threaded pi pe connection with
wez@elog|nrt seal i ng characteristics for use in RCTUSBNT/H1154

all industries. BACKGROUND ART: Threaded pi pe

connections that connect joints of pipe together and

seal between themto prevent | eakage of fluids from

t he pi pe, have been used for hundreds of years with

the external thread | ead bei ng made as cl ose as t hen

possi ble to the pi p
connecti ons threggisﬁ#n useg’;[sg bﬁ""‘?iﬁ@ ed threads

TECEMCAISEBA! RGBT SR S ol A5 Roplebon with excten
sealing ciractedsticdformest invidtuatiyedlt indastiessvent | ooseni ng of
the connection and | eakage of fluid fromthe pipe. If
interface pressure is too lowthe threads will | oosen

BACKEGIHOI{BGK ACRII" fl'fhréaﬂedl ipe@@nhé@idns tH¥® cBhRkcP oihtd B Bﬂié t8%ther and seal
y| eI ded stl ca such that its operability i

betwearh wify fremythg pipe, ibave beansised for hundreds of years
with thm&&@medxeaal 1B£d 8@}%@ friadk 85 B1o3CHAIRA ok iBled mﬁrerﬁﬁ thread lead.

to brass, to iron, to steel and occasi ona

wood
Most pipg romAcctinn treads amusedoger are darered thesadsase ﬂ@o@tsiawpmssure
betweE@ﬂ'x@ttﬁfeﬁd§Ml? %&&s@%h%%@lll gﬁg loT aléé’ﬁ ta 'dg%r%:g E)f;tﬁ%hmess éieemed

reqU|re an i ncrease of rea I nte
sufficiep torrexsat ﬁmsg@ng et ﬂwaommlom@ddeakagg of Aluahfiem the plpe If interface

pressubd{sREG f‘(gw gs MR Idkal hEfieatt bl P{]fq?xn tho ﬁlpél gl)?q)én of ﬁle box may be

neasur e ane col ncl dent w
yielded mbasgae;ilycmchebat itstopefabilitk isquestionatdadAa pﬂtemir.es and fluid pressures

s BERRULB0 0 RS L o s B st s

occasimaatheto High-stiengthy higlgténnperatned alldyrs&aGhScés@iryas sfiiithin strength and

satafe Kbt s e o i ool e
pressmmeam 1he nedtingtthfeadd] Botplirpdied 8OHid xmfdaﬁaﬂf AB@B&ad flank angle is
S nor.e.towar t he root; p03|t|ve

fl ank that f.ac.
measupgia Rl coinciAPith fhePiers Tihosarhitpect He danksurface and a
plane ﬁerb&ﬁiicdlhﬁp@ the pRRG:S Aaplh rﬂ:f £ ﬁ%ﬂ!ﬂrﬁexﬁb@ﬁ%‘iﬂg‘@déﬁm&eads A box is

invention® i's the subject of present

a tubu%ﬁ %?qn&?(rhé ingmatinginternal ﬂregﬁl&for RyssEhly Watheth@em Omgdleread turn

s 0 B0E URERE | 64050 Sy el PO e e
turn; A pegatine dlenkmepans afladls tht f2eea nmremamap@roqtm rposm&'e Blank means a
flank thi}f ﬁ@& mBret a%rdjﬁ)lg L RRSLAROY. {:yﬁ)te éﬁﬁﬂ Megfgmt? 2d negative flank

I nterference tween natl ng occurs a
angle; M?M an@lnta'nfé’tle khecgwjest of ﬂnﬁ:@aezseahfga@mmm whi ch
e f _the i 1L h th bo
d,taﬁﬁr nq HP}, gi)selexé Sad§ é;\élrh\'\fo e PW% eg@ \ﬁle mating box
threadPan@nWaﬁ;: 95@;174,914 B82aught mhmhglpmgﬂﬁéad &hbuﬁd Bebmﬁﬂélﬁhh a slower
taper Me%g{/tgrea& Qg tlll %gorll Ls%ggxbl s %he maximum radial interference between

mating threads occurs at the small diameter end of thread engagement which facilitates assembly

of the pin with the box, improves thread strength and assists sealability.

- Sivley Patent 6,976,711 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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of mating box and pin threads such that the "stab
flank | ead and the | oad flank | ead becone equal to the
war@ragme2t ead at a sel ected di stance fromthe pemusfo07/001154

the threads"” and "the load flank | ead and the stab

flank | ead are different fromeach other at |east part

of the thread | ength" but nowhere does '71 lteach
changing the pin thread lead relative to the box

thread |l ead, nor does it nmention any thread | ead

Poison™8 RAHS.Cly \tlmtofllﬁw%gékfeélcd%dh%bﬁﬁﬁew103QflO@O Patéht, #711 is not prior
box threads due toPoison's Ratio. In view of Invitroge

art becguseqit Beithes mentignerd the mablewater thesplptiensipught herein.s Tagpplicant’s best
1mow1mge%d%heﬂoafeayﬁ§vé Eeeﬁ%téa% ASdHnS 'iﬁ%hft &eme%&%ﬁﬁh&%mact

the sol utidns taught herein.” To applicant

betwedmmaliegiecada or bepitest matingrthrepdlepdimismateh eryaedby sadial nsterference

Y R BT R FAEGR, OBt PR et i
Fig 1 aftensedutbin privg iagt such ae APE 5Br-Rouiid pidel thetads tvhes assembly of box (57)
with p%lrkgﬂg{:oorgfn%gs%ﬁ 4 %%q'flgxélr%%%%sgr\rfge ﬂtto M a%ga?cfalllgg a' %igo iﬁands the box

' BT
radiall Bawsigpit ihal slmmaa axalbads differenas HEI@bgghs dbroivexpia 5D Munki(52) against

tirty Biaoe POt A G YRt o8 SO S St o gl oree moves pin

face (5(4:;\ iwvarglyl dndtout off eﬁgz{g&n&m alithynatin@ebodti thicadgBSewhith weakens the
q@hs forcin n stab fl ank éSZ%ﬁ?as?aln thirty
c"nne“c}lé’é‘r Sl (oD A 2\ éﬁfF g3 &l a“fié‘rfﬂé" opens
hehcamea& Qatth@%)tlﬁ@w@éﬂ @k nhfingehmades pin face (54) inwardly
&fy engagenent with nmating box threa N?Ie%%
%‘é&é A¥PE kdeidensof convntigagldhcads sy as §rdypige threads
after bEﬁg@ubﬁct‘éQ% é}@tErrIa‘P ﬂﬁﬁﬁ%&&su?é(b& Ing R8I b&[‘(gl te)@érﬁﬂ fluid pressure
opéens "helical | eak between t he ng

increagipg Mmgr@esgn@ hpopi s@qegs it} pW ﬁ@egﬁhqmqﬁoéhmad mterference upon
asseml?l? % rﬁ&ﬂlan&g{)?ﬁ‘;‘i’ SHEH ATy fip ld[ él? g nd) &ﬁs&?r]@s@%? contact

el n Jecte to exte pressu
betweqx:lpqxr@rqd(ﬁﬁmmmmpm thread (orb) wihtich rupop r@s@@roé' the external pressure

cve 51538 A0 IR bSO ERSHE G 5980 Bl s ot nd

seal agagsb mﬁa‘naldimdfprésemeﬁep Hesttilloaihdtie boixead rdethenqdl tn it bdgmal diameter

cay tact t ween,box thr
and th?rﬁi fckeg%adﬁé r%g r\ﬂﬁ?%%uffp%‘ﬁ cpgllpé%Fglé/e opﬁgess 1s greatest at the
pin facex t’IEylpedl anril’le@em ﬁlluf&&M&Btomem inadoan&ctionls vatiede pial thitkhess near the
P E"gﬁﬁ‘h 2: ich ventsthethreads ability to
pin acr?df’ hagiacey Xn‘§?1 ¢KMERSI fluid pressure after
tiigurtd depiatk &itiOnRKbERGeH EbnMeRtOndl Shich8s QichGis P 5B 8Rd threads
[ at _the pin face has_not

d ter, and the vyielde
when giahbed b theiatats %)gstm@gﬁcfg’?fc&%é@s Rreguge pasle (6%) Topfeat thread

form, 1Bk Préds8ee angheiRids fitthed BRBveen pipd Ai6 @5)%@1 fbﬂse%%f (46) that passes
connections where pin thickness near the pin face

through @@wlwgﬁtaaap(aeé%)ﬁaﬁ et PossRICRIGESES angly beinggaual to stab flank

angle @32' Shch tixi‘eraa%lé 3 F}%jﬁ%hm)e g:?tfsk;t’ gﬂ‘g &étaﬁ ﬁ%ﬁl@@'ﬁl) formed on stab

flank mle@(t&lb nBie. Pdepictsdirst ¢rattacs bpexees pimand b@s thrpercsm@tabbed at the
rotatiofSiHoRitlcfiGhat’ #ecl\ry hilh§RGssure angle (79) which may cause a Type 3 Failure,

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 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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form the pressure angle being fornmed between pipe

axis (25) and force vector (46) that passes through
worndogas4eont act point (93), the | east possi bl ep@r/EsSEOT/@01154

angl e being equal to stab flank angle (81). Such

t hreads have pin stab flank (70), crest (74), box stab

flank (71) formed on stab flank angle (81). Fig. 7

depicts first contact between pin and box threads when

stabbed at the rotational position that effects very

ssuy e I
(3, 7535 B e bl P Rl SR i, g domag
sharp dornéys thaheolilali dthermtrebmgomdhby asde weplldenown iwrthe gtir API Buttress

and ot gt forhs PR S BT Froae AT Ry P IR b Rhcetare

affectel BiRkEwise. Aher ﬁpfrﬁl@ istabbed éno atbed, inys typicaBy vetetedra fa763]. turn opposite

e e S S ) b S b O i pesur nge

for thaf thfdad d88%n %k AbpidiAGRS 6] Midpealding VhitBEM{tidnal hositietibetween the
internediate box stab flank (71) and box thread. crest

box and ppy thread, whgnesdabhed t;hg)prﬁSéyreoaélg]lq)% any, 11eg, g minimum equal to flank
angle (‘g‘?ﬂo‘:ﬁ}nlo& gy déétré'é%raﬁ"cﬁﬁlc?&i inFi Gsatt (19. MiEeitasdaNgleipigsure angle

hage to sharp corners that woul d ot herw se be

increagss shet urghlesaring siress besween the|threpdoagatimutppldangant pajsf (82), which
mcrea%lré téél{qgé %q{ﬁgrgd & Hﬁ&tctt mgﬁﬁnfo%%oQ ﬁgzhﬂ& tRY FidH¥hl fofde caused by the

r adi the f and crest are
weightadffpips thdt isibemg stééﬂbeAf tAsrthe ppsispuie angledpereases ﬁb%"%?“kiof?rce increases,

and deagr}dlﬁ by B C\Pélﬁﬁ&(&ft}&lﬁé Sgl s%ﬁ&&,%e h‘(’t‘fﬁ?m%ﬂfésdah%e&&ﬁe so great that

ron o atterrpt to attaln
the threadsatallperbs-phosid aml/mdbclnmpJ which pressty mopergiseethbly of it pin with the

o 115 O S e TR 0l e i
inertiadi@ihg Fevalpdeadtationevil exmseithe pangd passahe nogationtit point af failure before

. nj ni rum equal ank angl 81)..t0 nmost 90 de
sravitg lovsdh iR tepsl G P ot Ribinef, Balih Whertst B¥%best position
depictbd 588! 6 tRO@aer aﬁaqwes falt@reUs hiaih GaniiNgt SHtts fess than a turn.
bet ween t he t hr eads

tual _ t angent i nt
BT8P bR <SRBRRATS ML ORIl VS b PR BRE At dtsisgs of the pipe
WARR h Ghie@RoWAICR %6 BEERDiPY bédiestrength wh
Streng%/\ﬂlejiﬁlélbfféof pi g%kdélgt@ ‘%erse bgﬂien st abbed. Asq)tl%y dygssselﬂl‘rgte when
formed og icertzindhiskryeall pines. ey spulfslaim ne\Riebgritingygpause thread
| hla% d
cnofFEARHA R Q0 Cnl LN 0808 BES5E R, SO i Eavazd porion
formeg ahlthe samssieperasdhel ﬂan@ﬂSoWthéi‘dﬁdwd thi priticab aespet the ek of the box t0
f

no mo?%e i ﬁg%‘{sgﬁﬁg H})c%aﬂ B{%ﬁ? s tignépa%ﬁgtpgvﬁlerﬁégegg?’%??ﬁ@éﬂy positioned
both aialyrand eadlallbewmhga;rdpo pe swagetwall. ddowerpry sichpsefect posmomng

cannol Gt AT B Dy BB LSRR o pir

ore gravi
swageﬁl‘doﬁﬂﬁbti‘ons ha\tabegpalty'pmaﬂy Lipdasd to tuss tHaWsde of piphstrengtbt

T%&% on d 'tﬁ Eaﬁ%m ﬁgﬁ Pgrce&q(rtlcﬁ%gg@&? %elloéroﬁlems are
caused By %ak&@%ﬁp@ﬂb&ds%@ﬂﬂ%&ﬁiﬂs uadpewewith keteyisiae sxpaxinents that
e B S B e D507 b vt 5
pipe thRAYs &ateNWith AMISA2 thread dope sealed, as confirmed by the fact that 5B thread
dimensions and tolerances and API 5A2 thread dopes were not substantially changed since they
were adopted in 1939, until after the 1995 issue of Watis® 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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formed on certain thick-wall pipes. They could claim

no hi gher ratings because thread engagenent did not
wezxadaoesbseonpl etel y through the box wall, but spOppszo7/on1is4

a swaged portion fornmed on the sanme taper as the

t hreads, which reduced the critical area at the neck

of the box to no nore than 75% of the pipe wall .

cross-sectional area if the threads were perfectly

positioned both axially and radially with regard to

e oS 8 UG o B By b g
application arepghtritedjtosfdvandectheiagts of pri or art swaged

connections have been typically limted to lI'ess than
75% of pipe strength. APl Reports state that ninety to

DISCLQS{MOF mvmmem My inlentioh edaehavHdw mﬁabaffsrypéq Type 2 and

sed e threads_and APl records,
Type 3TRIRER AR ATEn S0 SHAHE CORBRVIS P ot SMEARyeLY ftyances the art
Durmgl a3semiblivf aﬂh&@déd’i[blpa dénheRdilon] t!he PRI ¥iseRweldIn®/ the box wﬁch generates
assuned that all API SB i pe threads coated wt

an incr mgﬁs 1 Ffft%'g%feﬂﬁpl%ﬁtg'é%ﬂ the, ma%na:@rﬁadﬁm@cbmq@és ﬂ@dtm diameter and
increasef éHe BUR ditvhERFlast MERSbRIWitR 'P@ls*oﬁi Rﬁﬁ@ Ghe dﬁlﬁ%té%haﬁéﬁse%}ongates the

thread dopes were not substantially chan si nce
pin axighly andyshostens|therpoxgadnily, geysings lead mismatohdBtwesnieoxoind pin threads

ori gma\@tfbﬁnecp@{tﬁ @ uad 1627 The %e%&@tog IS Ftrg ﬁlgb ds O such as thread dxameter

Currentl prior art y app can

thread logds raglial gﬁgferemdggg@@gs ratinfonthe pipegnatsriflor ned
T
55 Bt e AU SO AHOASHL R TR g e

box thrgads,such et gnuihg esssmblyy thépinpsl ofgages axibdlytdnklitha bbo oenteads axially so

o i) R0 MR WL B PS5 T B BRGG v

threadshmbetter ﬁnmn @nd bdy geedd jﬁ;qfﬂes?whmﬁ ifotpaseS sthadtiutal SiFenglinof the

es ew e c rat.ion that
connecff 8pd 0P A8 Bipelp sPhlaiR gresdiin ong ighton Muids. Either
the pintoltibea digeady ey 6o iRl vith coiar ldadiahd 8¢ SWBEforked Willfan adjusted
ich generates an increasing radial interference
lead to 6’8*?&% AR VRRETS G FEathed. theirinlend fsingshorier than the box lead. For

a giventindéWRit OF dﬁlﬁﬂ:tﬂim ieaFeentdSeriit 6H RARLES b&%eh Hxa%?lg%x‘éads the

wi th Poi sons Ratijo, the dianeter chan ongat e

adjustrRgn s i £ 2ldA0ELa NGBl i arasiri pteriesencs mpltphicd by
Pmsoni Raflo. 'I&ssm%xﬁgt Y‘?ﬁ‘)@ tﬁﬁjﬁ_ﬂ?ﬂé’&nﬁ% A téxn‘(pgﬁ A5 m i %ﬁigﬁ‘étlﬂy and a Poisons

formed wth equal Iéad e degfee of msnma
Ratio of .28 arp toyke pgsermabledsoasde produch r38Y dlmlcaladteaﬂ'erence then the unit

dlamediéﬁlffﬁt%ﬁét%ﬁ&e* %”ﬂr@)”m 088 rfﬁcl'f T nqclf (gf cg‘g@ S%:p #‘o the length adjustment

material. Type 1 | ures rm ng
betweep |ann%tmgema gnd oy EVQO%” X Ifﬂ:i?ﬁl= é300|8é ambheh aer mbh obaxial Iength Then,

when ﬂh%& 5 an t(ﬁﬂ?%orgﬂ{ai ié%d%%ﬁ?d“i{h& %‘%h{“ﬁrglt o%g%&ﬁ 00021~

axi a oX contracts axra
which thay hi} baslpphd:ﬂ technepifthe mating ﬁmrbﬁdse)rstnlnajz bedividéd/bétheen them such

o e SRR G5 S ELTBROTP I BRESR SR fbtd o

inventiet neydelpradticed evith varying degrees of accuracy, depending on service

requirements for the threads and on cost restraints.

Should there be 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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connection and inproves ability of the threads to sea

hi gher pressures and |ighter fluids. Either the pin or
whooo7okmends may be formed with constant | ead PemUS1v@7/001154

other formed with an adjusted lead to effect the

I mprovenents just described, the pin | ead being

shorter than the box |ead. For a given anount of

di anetrical interference per unit of dianeter between

mating threads, the adjustnment per unit axial |ength

s of e Bkt 9L A 0 T 558 oy e

precisetfitieadsrehaiedg a ten inch nom nal dianmeter and a

& borteetion sseedid wih Fnp v er o LR et BV Et Spe R ifies, 1 prefer the
use of KiGkIBbE tiedhdd WitRah aﬂ@lﬁﬁﬁal 1020adjh&iment b&lG3enm thetpip dace and mid-
i nch of djaneter, %6‘% | engt

% g agjb tment  bet we
length, thatiim supsrineased AR 1R ustgend gesc 6‘%6%%'@? RoPeY 1‘%&11 axial tension
in that g@ﬁﬁnclff tﬁé‘?ﬁ' wﬁ&%&&nbf'éb% aswBasct ﬂbﬁﬂgiﬁlréﬁcﬁ tﬁgﬁtﬂ@@l@ﬁ: or in

nom nal ead of 1/4" the |ead ad{ ust ment = tgfu'
combinatiogowish radigd iitprfpre Pressure habmay ests P%fwsﬁ%ﬂt?rm?%g eads. It is well

' | F B Giedt
T8 BV 2550 Mo Bmast o il o

out” off tba@omlyembv@m nnderdiigh tposionioadige phithe ﬁpmtw&yh%ever it has not
been tﬁ%ﬂ?ﬁér@%@ox‘éﬂtﬂﬁ 2th YirBgy fj-:gg ?&ﬁﬁ sﬁE ACHEAS BOmatdePSR0inAGhd lead as

ervice requirenents reads and on cost
descnueasamae mas locstmammg hdvdy thraads wmﬂmmm iof raslial fbrsad

1nterfe|FF21{;% a It éﬂ‘écq tte%{s o l%q’bﬁflwee 4 tlgq'aég(ahﬁl ﬁfd—%&: 0850 increase both

Lad® s “occur's ox and pin threa
radial & aveial mﬂ:rfack presape betvased /e mating ttpcadst APEBadletind€344.2) teaches

“the uqteggz\éﬁ %glts{?é)ﬁ? aﬂaat hggbox L tggﬁé %'g&g%rgsgﬁxle kal%l?lt relies only on
the int&F4dé Iﬁéééuﬁif dcf\detoﬂ@& b‘ﬁlﬂfﬁﬂp fcbﬁlpmkioﬁgaftﬂmf piadmdtifsitera regarding any

ot o 8 oL S S S e i b

box anﬁ%n Yigk¥dd RghieREbPA ghRH QERlicd talifdstetibddon b A3, V\%atlve load flank angle
approxi mate the i'deal |ead change &er turn

sufficiguige holdpinswdithieafs iy gsaling axegargsaw With SHIETRLRE Pﬂx < hreads without
help ﬁ? féd?al‘ﬂulegd mferk‘éwﬁ‘&t (R bR RIrMashs fixdieangles and diameters

ures. | prefer the use of hook-type threads wth
under any eeitbinatipm pf ra@%nmpﬂwﬁ@me%t%‘é RressEe gnd/of meshapigp! loadings,

but th%r%cGiE%E% ggbeérefnsaé UOS AP 0S8 ATbnk BRA kRGnaRkhShaBBAd flanks

ove, to provide an axial tension in that
made paretiélan the st 8apksarabeerablss baweva, it should be gndersteod that the use of

over R G50 SEELUR BTy S SATBBRL T Bremen

Analym(mg) his praden that a Bwaga.d ¢oringotien nmzpmai withy atyi inwentinauis serviceable

to at lqaﬁﬁ E)E ({) P%&Leh Q0K t h ;En,ssglre te%tg:ﬂ %Cc%?]tg tﬁé Hﬁ' 2 r\ﬁllllgsﬁ:al up to the

structir@Npressure eqﬁlcitg of)ﬁmetd@ﬁnmmnemli thickniessaever , i t has not
been ught heretofo e tha
shor tifehﬂ g“ﬁ’éﬁc? RESHEE ﬁ%”eﬁgtxbof‘ﬁlgg hﬁdé{g g Adial thread

interference during assembly is typically greatest at mid-length of the engaged threads where the

thickest combination of box and pin walls are normally located, so when 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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descri bed above, can | ock mating hook threads together

i ndependent of radial thread interference. To do so,
wepdogoso4eENnsi on in a pin between its face and PCT/US2007/001154

m d-section to increase both radial and axi al

interface pressure between the mating threads. API

Bulletin 5C3 (4.2) teaches "the internal |eak

resi stance pressure being equal to the interface

pressure” but it relies only on the interface pressure

s SSHEREPE N ROER: RO AT BBy i Ment e

anchordd'Byambng nfiddasyih ehreddsandenlighest gnthrfach pressuse thabuaintains intimate
x and

bo jin threads required b ivenaservjce. t :
tread GO VDR AP OAT TR B ) Bop S e Gl S o, compression
as by eﬁtﬁnﬁpﬂdidoﬁxes@ga Hebeﬂ@a@di: mm;iﬁgﬁpini-m%l tllmg:fﬂg ovitd tilé}bieltiin intimate sealing

thelr mati ng _box threads w tho e Jromr l,a
contacticaiater Pl ARNQ PSR Saier BROUSH AHABIATEY 14pd o igment may be
added thlaBHrean4)t6 hrands KlirRe®! @& pin/fde and@ M deeein@ily oot ibfay be added to

rated i nternal and external fluid pressh{aﬁﬁand/or Ivb
only somectiahe tupadsawarasic mface Helepicr RBTRHPE 1924y g SREpigiy Ideally but

not nec?%sg.gﬁg ;ﬂ ?%ifgf: th&Hr & léiic? SN SstaRt 75 Srehidgl £ MepihlTate and decrease

made parallel” to the stab flanks are, .
toward dipepialsieck shelvihatrpor assenbly) all pratipg dreadog sphsipntially equal in lead,

with th{ﬁl ﬁrgi Bl %@kgﬁgmsﬂﬁ{ hétiSerPihef iﬂﬁi%el%ﬁgln%ﬁ-léﬁﬁh.\’\f? dh¥okhe services, it

scope o rnvention. Finite Elenent Analysis

may be(demiyblhder pindheeads bettveen middpngtic anthpieinegh to he st glighy compression

. | t.h in i ' i " Q .
s 50 0 V521 Sy AR R P 528 s e or comsion.
Howevet) ogtra shiehd leaslealjusapentopatthms stayulet wyed| wighaw depasting from the spirit of

. _capacity of t connection I [ :
my inERRGF Al Sy R B el AR S IO R 2B fyther gontraction
and/or Eﬂpa_ﬁﬁﬂiini?df thé aeethbled tﬁfe‘a_d!géjlmc Ghe(hﬁ'ig'in@} aﬁmniﬁbdl jeaidgelationship will be

typically greatest. at md-len t he enga
constagogaiie T SR PR &7 REREEPIZERIIET SHoc Ag0R Ry Fherefore.
such coiffleb ot Bay BE WBd on &gRatse pfie stieds Udohssefasahe/bex axid pin threads
in tension is used, | prefer _that the md-|en

d h, . .
expand orcoai8 ok 19BHE Eha SATEHIFa] IOTEP el A0 R g dpsired difference
in axialedl W48 cBta@nd pin nid-section axial stress when

asse ed, so they wll precisel mat e and anchor (tihe
pi n Abarasial widtinef ¥/ pipgwyal re ey gy lipdEcy dhread is less than the
ial Wilich 8¢ HBIAY RLATOLiARS A 4 TpkRA i Ghe S Rirdad d
radial anéﬁgﬁe éﬁ‘?’%g& 5%22‘?% 021% tp%e thrgggg?i?ig. ql’hus, t he epth, so

applicasions ofi naitiyehieenosiuch hethin wailaipe, san maipiain galing eondpct of mating
ar e, | . i ' i. . .
£l Rl MRS . I ol toead it and

e tens gative angle

also, td beld the thrkadshinltiee desiretiesssnnded stialing PPEHON pgRingtRechagical forces.
are chored b ti pd- | . .-
i oh SB0 YRl toal B R e i tbul MeERERordl#Rling positive or
negativd flasidargges Bl prefenttiefuse bE ppsitiveiay angle spbiflahks and negative low

et BEEERRR PR3 o 4 i Y APl By st s
API 5B Broads tiwehds Gtprelenb@ype 1) Typeititaadsedlypad fadmeacVansrhook-type
threadlifgytagﬁr %g;hg%g@gégﬁéi ;)E.éllﬁt%c’d at Eé;‘écaepr&'/ Iinev%hti(-)rrt; biit when high
performance properties are required, I prefer open wedgethreads in accord with Watts® Patents
6,578,880 and/or 6,682,101. How to effect and maintain precise intimate contact between
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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added to all threads, to threads between the pin face
and m d-section only, or it nmay be added to only sone
wo@toorig94ehr eads nearest the pin face if | esserPCT/US2007/001154

operating | oads are expected. ldeally but not

necessarily, | prefer: the thread | ead adjustnent to

be greatest at the pin face and decrease toward the

pin neck such that upon assenbly, all mating threads

are substantially equal in |ead, vvith t he pin t hr eads

an

costs, 'Q‘ﬁ‘i!;@te ngr%gl\%%ggmgﬁé t % diap, pl rﬁﬁﬂ Jluid. and
catastrbelumhmdaﬂ mgt:cbtoafmlums Nhat@()ﬁkOﬁ@l @elsqadl by Icog#ﬁntmnal plpe threads.

c [ so.as to a

sea %‘3‘%38‘3? ﬁg {'eenﬁdrzl)g't * gb% r g‘%ﬁ‘r Qinbinafion With otier features
disclosed rlnemsm an mMe@tdnmﬁitlhn@amthwdma@f dstisiesbox couplings or pipe-

tt.e V\/lthout depatting . fromthe. s
end uph i1 Fro TG SR ho Hal TR boh Br et pk SBleftivety up to
100% sﬂtﬂw ipiige baBosssectansardal ivhbrin GRnhitaet fheehdadhgs 8dment extends
| ed threads, but the qriginal

st b B M LD el et

out at th'e@nﬁﬁétkhms 16hg be@fﬁﬁh@ﬂ‘i’n ﬁijb@ th@Add s¢h ak ?@Ime@@(}fﬂfectlons but
Theref ore, such connecti ons may be used on

et her
thread é%%awu%h@ pivreedhoxhgs npiesndanght, toRprhiennt ahgsijmewledge and
belief. t ARRAHaBY RRAEL 0 WiiTthy ARentiQOEsH flsesta!ﬁ%pgb?%?%feh ktion that tapers
i nterference stays constant, so t desir nce
inwardly, in:iap shirep e frerbbex fep slosm to aflpwer tapieid mrdem fasmed along a slower
f
e ARSI o M 5 B OB KRS XSO oy somprse n
intermedjpig pertiemppeydondd aal itkerween theeippanand lomea thpdegdk fortisis and in
t sub
e S50 RSl RS Uy SHA R B o3 aerthan e
upper amd lower pwttdmsuiin eahhrahsd, m eacive atreatirg pancs&ch as pin (1 1) deplcted in Fig

uf ki ci n_inti tetreadfltan
3, the 0§ g Bl topmBa ALt ferbep®t oo 8 and clbt wiinafe firgr waged
diametposf the @adjaagnt mﬁom&mhﬂthle Q@dvetf SUTties or e 1hfé¥1ﬁ8&1hfb’pdm&n Thus,
cticed with varl Eﬁ?gpforrrs VI ng. positive

withou Ine% L A RIS HpSeh {0 Bﬁ?@q ing{ pipe wall thickness,

a criticRDBx Wl chbesaobifal afcalscldcinely #8M4rg8 a0 pise -8 oRal arca, is
pr(md%?ad fl anks, however, i nvention may al so he used

tnform . FOBRCEHhat MrERAAS SRne asthppipedipdy. daupfar that the box inner

swage Hﬂh&@@ﬁt&ﬁb B6eUREdd rhviRfit & mddPRree é‘i’lb@"gﬁ ko gY&?désufﬁcaent radial width
around\,ggl | ures. Varl ous hook-type thread for

& gineripgide diapagten o 9@%0& Ringacectliy whrﬁ)l isnvideenaughgatsupport pin
threadsy\ﬁﬁf‘wﬁhﬂﬂn@ﬁﬁcﬁfn@ﬁfb‘és gﬁx‘?xﬁ’gefntsiaﬂﬁtl eF&e&S&lE%%m gequmt: glpe

prefer open wedgét hreads 1h accor W|th
connecgiony bagag less (ﬁhfm 1% 8P themipe stsnetly asbhoedtionrid aneird vaiinmy
t b
v B QS 1500 SRR S R B W oay, s
box Stl’@h@b@ lowgrghan 63% qaelheéblmeqowﬁblmMamwd pipn be provi ded

I vice to increase
g{i‘ém hzﬂ%c ur o&t m9 gggxz %1 s%ress ropet g,{;atb[ maKeup of pin and box
threadsewnth munimeunh «fgana aad eﬁmgmithust dM@gﬁ tlod thifewdsf byt limiting the pressure
angle t%tuéag occurdbetween mating stab flanks of the threads being assembled, to be less than

80 degrees as depicted in Fig 8, however, I prefer the pressure angle 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
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cat astrophi ¢ nmechani cal connector failures that are
of ten caused by conventional pipe threads. Another
wo e@v0s|2pf nmy invention, that nmay be used i n PCT/US2007/001154
conbi nation with other features disclosed herein, to
I mprove connection efficiency without use of
doubl e- box couplings or pipeend upsets, is to provide
a swaged box having a critical area of the box neck
selectively up to 100% of the pipe body

: - L 3 N the mati t hr ead
directh B Fre bl Rre SR T hEieh i e oatly gencrated by
weightipfopipe beingfstabbed.pi n, to an i nner surface of the swage.
Thread run out at the pin neck has |ong been used in
pi pe threads such as APl Buttress Connections but

BRIER DESERIPTIONUDF WRAWINGSWaged box has not been
. ,taught, to appli ' est. knowl edge and_belief. A
Fig 11J3850a0 o7 i OB AR L Brargs s BRescmsmalets aaed by assembly.

Fig. 2:UlpgmehtapescetoR OF hh API SHdonheRfinSddpiticdhiealiRepd}ftion during service.
rection from bgx face, down to a | ower tapered

Fig. 3. fgpemenancicsian of 8 peefarred embedimeptef # hex aeg paniggiccord my invention.
Fig. 41 F1apmehtiryt L0868 of RBOR 'sﬁlﬁé"ffldéécoﬂ Wih ?@ &l ¥ntiddle box
. _sSwage may conprise an internedi ate portion positioned
Fig. 5 Fragmegtapyctention of pe aligprpate bangwagaksy accapbnith myirvientien.
Fig. 6: i ' 0
o6 Sk 8puh 210D ARG S BRLLI Yy
Fig 7\ Jspercaiaty sestien dppictinga bighl presiutcanzle betweeh matingatabellanks.
> R j j ' .cted.i.n Fi.g 3..the box
Fig. 8 R e HEN of 8 eliut MuledEBLELT Sl g
run-out within the i nner swaged di aneter of the
adj acent portion, be it the lower portion or the
i nternmedi ate portion. Thus, w thout need for a pipe
upset to provide a box wall thicker than the origina
pi pe wall thickness, a critical box wal
cross-sectional area, selectively as |large as the pipe
cross-sectional area, is provided to forma connection
that may be as strong as the pipe body. | prefer that
t he box inner swage dianeter at the box thread run-out
is made | arge enough to provide sufficient radia
wi dth around the pipe inside dianeter, to position pin
face (14) which is wi de enough to support pin threads
and wi thstand handling forces during installation. For
services that require pipe connections having | ess
than 100% of the pipe strength, a connection in accord
with nmy invention may be provided to have strength
bet ween 75% and 100% of the pi pe body, because box
strengths | ower than 65% can be fornmed within plain
end pipe. An additional feature of ny invention
assures proper stab and makeup of pin and box threads
with mnimumof tinme and effort w thout damage to the
threads, by Iimting the pressure angle that can occur
bet ween mati ng stab flanks of the threads being
assenbl ed, to be less than
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80 degrees as depicted in Fig 8 however, | prefer the
pressure angle to be no nore than 60 degrees, the
worevw7/sIRpr essur e angl e bei ng equal to what evePCHUS®07/001154
flank angle is used. The pressure angle is the acute
angl e between the pipe axis and the force Iine drawn
t hrough 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 anddirection of the
reS|st|ng force transmtted between mating stab fl anks
BﬁJDE BT ARRGINEH OIED THE WEVENTION: pi pe bei ng st abbed.

k’FeFfon o b B A Yorhion ditefong i FLd SR e ben (1) having

1ntem& shusati(2) pf aesstaritllgad B @ox&’ao&(@gmm-yemt(ﬁ)z boRfnedld (6); box

positvg 5 ek T2 r2Ba o ot 4V, 66X rRreSL cpmePaadfbx root 10).

The boanib ashemmtd with piDOX ) Eehed oh piPe @Q&Oﬂié Py hhﬂﬁg*’ﬁlh%ead (12) formed
swage | n accor

nt ar sect i Qn, of
with VW%%% ?1’93‘1 lﬁ@&[}s}? %?eg( 43 pﬂFPa@@M awngé@wttml (@), p¥in neck (16);
pin positiV€stanflan ()N)Sﬁﬁ ghﬁv@l‘bﬁ@ ni( 1), Pih dyBRE et EISQ -and pin root

F
(20). Vsl fl e pimtreicias the pindgoe s (gimed sxtagHamutae Jead of it mating box
thread StB€ girpﬂﬁréiﬁﬂézfd ﬂn@ﬂ:aﬁng leGEh RIS HPHE iR BGE ﬁgg ¥ESh ARL 't(pgle pin neck

stab flanks Fig. 8: Fragnentary section a pressure
such thatas duread igtesisrancaiingreangs | m@assmbmlﬁmmmv¢m and the box

length %}%&%{s"ﬁ) %&%F&S\'g{l%odﬁngr gﬁgepl C?ﬁlﬁé%gx %Iﬁtﬁ%becorﬁle substantially

equal 4t ghreachpiakeun pesitiqrR)  of const ant lead (3); box face
N T
end, they Iaiualjtenmah n:aydﬁ m(r@)liu(md?n th(;émdxa:twéeIQhe p’lihﬁcb ad ph mid-section
rm n pi
when SIS Winthe RoB 4y futbir st o ol Bikat Betvithn afit lengih. The

thickest eaﬂb(rﬂaﬁ)m opbox hed pin(dl)s is h{]ﬁcaﬁ@rﬁ midlikngtRiof the enggged threads and

the thlégeath\iga s&nja}o Dt éﬁgq{@tgég? gxgﬁ é%,teffp%q%{rré%spyggs Lct:tlbvaegn %ttleamanng threads, so

I prefefihleistd ﬂlaﬁﬂt' @Ieelfétbe(slr%)ll éi{b@%{.@ ISy th@ ﬁ{ld-(sga)on thigds %"ﬁnﬂf anchor the
t.he Fgln thread at the ace formed shorter th X

pin aggipgt frogemeptsrelativedg ﬂt?o‘?@"t %?raééa segl flih pressuie @nd prevant loosening
of the thRadE AHeNBaERABH 44 istnBnd BiRwEid &L &rﬁfgﬁa &9{%&411% BirBd to mduce load

face to the pin neCk such that as t terterence
on a negatiyeload flagk anglg sutficdend|tg holdrmnmnd ﬂerh@@t in sealingengagement with

i MR AP S50 A 0
varioussflankt angls and s;aa@qmmombmamaad:unﬁimmcnﬂe tdughhherd¥han cotstant. The
axial tén§1ogﬁ)?agcga% 1%121;4-8 E‘r [ebeeﬁxgg?not{hﬁ g%} Iaﬁ:e au Iplnl{ ﬁlé seté;%&)glls of a magnitude to
maintainesesling ccmiy:ttmé'thmmatldgl d&eladsrwﬁdmethﬁy archspudud dldsticallyor plastically,
or contr & @&t@ﬂn&l Hiu%'psfgs%gl}e? r1\/Iy invention allows a lower hoop compression in the
pin near the pin face than is require& without it, in order to seal against fluxuating: high pressure
and/or high temperature internal or external fluids within ratings, simultaneously or
successively. Selection of 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
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

9



10

15

20

25

30

when assenbled with the box, by further reducing the
pin thread lead within that |ength. The thickest

w@ eosiosse7 on of box and pin walls is typicall yPer/us2007/001154
m d-1 ength of the engaged threads and the thickest
wall's in turn, generate the highest interface pressure
between the mating threads, so | prefer the stab flank
angle to be small enough for the m d-section threads
to firmy anchor the pin against axial novenent

. d
e R o U500 55 e RS R
undersgafjdthatusatof bétewﬂank bngle aothbihation amadﬁhme:hel b¢apd dfeny invention.

P N T O N

upper svh@erp(;nﬁdm (BQf) bbkox UI'B&ﬁkS'lng ddaK.‘(lBB) :iﬁtdi dcbifiﬂﬁ] Judfhica|(36), and outer
rference cul ated faor varjous
conical RS (47 Bt o e abBlon 3L FHARS BHE: corial sgece (34). Swage end
(38)is pﬁadhﬁ:rldm t6 for Bb f48e (89 aridSthe QnfAbst: dﬂiﬁ@teﬂ&f ﬁJe Hoﬁ'ﬁ ffBhined to
ad in the pin between the pin face and

diametgy g‘“’é Vs ghpved 19 SUBPSTh iRPTed RO threadls (Aaiand @éamwl endbox wall
strengthGFfRGént Fbr hdHALBR Pufltbsb AR S BxiehE Yrodd 90)??3‘3@ gﬁﬁqﬁ their run-out

elastlcally or plastically, or contracted ext
(45) fremippersuEass3d) Within podion; (43) past bstuse Idmmefr(débsuch that critical

area (269 FRhRIVeBRedntuh it PAS) H8 térréﬁxfgéé‘%lfﬁ g&#ﬁ%ﬁ (h§) can be as large as

required without i1t,; iI'n or to se
the pipe|bedy graspgectifingiien i sliienem ¢lear that hox ﬂem;dsmn ipeenachined within the

swage sHLE fJ‘l?rlovﬂlre Fxﬁ%&lraﬁ@xs e e B5x %413 ngs]e'ié%%.l'vglgsas Jarge as the pipe cross-

st mul t'aneously or successive
sectionsgresa apf GQU}J@@ ta mabe alf@lb-sfrblagth camgﬂcaonmth xonsgeddroxatThe ability of

lower fecﬁrﬂﬁ& 54392{% \éb eﬁ%ﬁéa‘ress s g?e éleglﬁ&qu%% the pipe body ability

becauserit lmsfamnmilee “WhitET I ekresst k@ Quadr Diegater Ratibo dithnfth@plpe, after being
t hreads en under

o A A L R S A A e e g
work-lrarm& K:lenﬁg swagiah A beedmeORdid @hstant inA@itkhesd dsqt is being swaged and

vention, and cal cul at.i ons and tests
atso, it ferkEtp e go BF Srcip aBave Ao B Seront lowes iged pipe wals
and bepaisathecpipé AP Priid pﬁégsﬁﬁ‘t‘ﬁihgd&ﬂ&ﬁ&%ﬁs@&n& ApiR \ﬁ‘il?only seven-eights
suff|C|ent however, it should be understood that us

of the pipe gominal yalls Ehercfore. rolasn stting shaudd be raguired w@ﬂsedmpcerelauve to
the pipef ifithe dvbRRhdi @ diathadrSt 86 nsdle Qﬁ@i)ﬁi ethah g?pfgg ide diameter.

swage feature depicted in Fig 4 incl S pIp
i) uncm{p@@me@g\,&blé piarmed argg Znoegh temtlownfor shﬁ'wemg radial \@@1&) around the

I d outer conical surface
pipe m%x@%ﬁ?m%%%ﬁr«‘ﬁgo Hglgaﬁglé?%%( ) havi ng i nner conical .

s aligreate hox SWBEB genfégm‘ a’(i®8§5 shgwnan ﬂflglé dvlttelﬂ orternialiate swage

porior 8373809 Up SRS P05 B HlrkdE (6130 towr porin
(43), swcévbaféwmscaﬂlﬁz%)awm@m (amjw;di um-dm a2 (U D ilhex swedhde (35) of the

1nterm§&1§t%ﬁ)%}t$br cﬁh ac eéa(() @g;' ele t)%gv % ?xg%im %5: tpfh)llr:t&“%emg formed
cyhndmmﬂerorhavmgcaeslc(\aék)tamxtthm peiohs (32, @2?) Mm)SdSFJoog %hiﬂxﬁ(ﬁ) the upper

ch that critical .ar
and lof ARG As i horh e s s st Bt At Wi thipintsrpygdiate
portion( Méir)g oﬁihffiﬁeﬁﬁa:bﬂﬂé@tﬁ&o allow a thread re-cut should the box thread become

damaged. Although threads depicted herein have been proven to seal against high pressure gas, a
pin-end lip seal 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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the pi pe body cross-section area (30). It is now clear

that box threads can be machined within the swage so
w@goorospepvi de critical areas of the box and pP@I/US2007/001154

selectively as large as the pipe crosssection area as

required to make a full-strength connection with a

swaged box. The ability of |ower portion (43) to

contain fluid pressure may seemslightly |less than the

pi pe body ability because |t has a smal ler "Wl

hi ness t ' ;
-gr e%lgﬁs gt.g%g%gelan In gect 'ihveh e@% Fl{ag ?ln iﬁ@sl apconvenuonal
thread toiptevent ﬁquoembﬂma bf & axt(rd:me pgalsms augletdestqt%hvgttmg ds Rin stab flank

Kk
(0 5383 L O P8 548 5 REFETR7 LB ot cotact o
(22) wﬂetn th phli8 kiabBEPUEN tHebdxe poHIBY Pof Abmventionhl pil crestthaving been

t | t d
RSN Y RPN T
remove‘a' t8 ?oi’iﬁ bbx @ié'sb’ﬁﬁ?ﬁﬁ&bc@hﬂ@‘itﬁ @Y irfvaation,36 as esrlinl pmﬁui'e angle (92)
herefore, no

oa e-rating should be re ed of
fonnedktmtwc@ pipe ois ppd feree ypgier (39 9 Re " wAE ﬂ?ﬂﬁ*s%a‘iega‘?eéﬁﬁltlsﬁ 1s my
preferréc‘f’ Rfé?sd?@ Eng%lﬁ r@ﬂmi‘léﬁ gl Iﬁiﬁﬁé a§ hage & feddghedsdBr Hglﬁfﬂﬁheftueads or as

ture Is forned |l arg eenou%hto allo
small af ¢ thegaidi S@beﬂﬂnkr ea| wfmeﬁ (%4 d2rade dpRictsd 38 Deingegrouate > but may be

fonneaﬁétﬁ%?é sucRhd TCI)I‘ECB Ik i Bob aﬁ@ﬁ&l{cﬁ@; arc‘ﬂﬁteaduiﬁf:é?é)&endmg from

swage configuration is show in Fig 5 wherein

the stab fitek, e bt meemgb cowice] wmfacesthat @bujt Testsd 9907 Lip Sdtuse angle (94)
forme (ﬁgrt | g,ggl %QSt @025?5%&&%%&’(21 ; eag)‘ﬁ?)se%ﬂglet(%) formed

betweenbox(2@t (5:\1 )I andmonuglutangsnt amz 123 alremaeln lasgg mm@h(tg sifegiively resist

mechawg%\/\iag#; g {%dl afﬂx% Bﬁé | Sr ac pso :l‘t)i&[gl%é %rgg‘% &S%?) ?&n(egmeﬁvg&{ pin root (98)

and luﬁxksmiﬁmadaﬂganmo x’oawaﬂg;sa(Sé) thneught itgjenctureawith ooati(BB)sis large enough

to rece iSRRG AE e Rl oS Sn aecapifyds mHERRie ity iU Ebnigurations

at the BIY @R, Wikeh nibliRurh Haps BEBWeRh @ri3ty dndadolarsgotatquired for purposes
sufficient axial |ength tgﬁ@lrl ow a thr

d
i s e b et S o G b rci oo

(99) wiih woad 188E %hﬁ (FHRINER AN &&ﬁrmparﬁﬁaiena@@pmboh@m It is now
pressure gas, pin-end lip seal at ent

clear hpwribe ps@gur@fapgw caglbedimitechyor REPYES eﬁ%ﬁtsallve gyne %F&Fﬁs%é’etween
thread@%ﬁ? éﬁéj ﬁ‘?{‘ﬂaﬁ% 5@RBed Mt @Bk, Y8 pvids 4 QUEDAADEasy makeup without

Rer speci |cat|ons require it.Fig 8 depicis a
damagerand adsof tr iedige ROt Sress @PRGENIALP™Ryent i on that nodifies

a conventional thread to prevent the possibility of an

extrene pressure angle depicted in Fig 7. Pin stab
mnusmm(mmemEt &dl inndes of 1By drveptiopmayderysed down-hole in oil and

wi th.bo I -
gas ﬁ ﬁ%% casing, é{‘ﬁ %l?p?% cgékkoésaé% gﬁcsﬁ%&?,htgﬁ 3&dd/or tie-backs
becaus;wrhé ipipe doBdgctioh vailicealdnytgas aad withstapd @scamammnné@ﬁpn may be rated

renoved .t orm | N, Cl.es )
the samug as pine tg)glé%orﬁ Ii,gr%%‘fl q%% sﬁxﬁeg aBg gﬂglrs%%%tn gﬂ%&éﬁ% ?fr)nfogas Threaded
pipe c6h@&tionddow kz@ec&ﬁ&@ﬁdex‘&st brcnsyss plastntposver phontsy pipedings and such are
been regne'lgtselértg sr%aﬂ size 3 low fluid pressures because they loosen, leak and rupture, but

connections per my invention do not, so they may be used virtually anywhere pipe is used.
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formed between pipe axis and force vector (24) to be
no nore than 60 degrees which is ny preferred pressure
waepgheso4at t hough it nmay be as | arge as 80 degreemUszN7/001154
light duty threads, or as small as the thread stab
flank angle. Surfaces (74,75) are depicted as being
arcuate but may be forned otherw se such as conically,
or in conbinations such as arcuate surfaces extending
fromthe stab flank, to be tangent w th coni cal
surfaces that abut crests (90, 91). Obtuse angle (94)
formed between pin crest (90) and nutual tangent |ine
ICLAIM3) and obtuse angle (95), forned between box crest

FRE R NI W e

assembly RathUsif (0f) Habﬂlgséidtérﬁsl&areaﬂlﬂ 2isforimad oe 142301 3 ¥, tiempdting threads
bet ween pi.n root %%ﬁand tan ent, to

being spttor BURIGPICHETE FHEG RO FTLTSh FERRPEnE T PR Hreigfd being made

shorter thardh HeHDxaARMYE leddSufRG&aR, HidfRRs aﬁﬁmeﬁ\éﬂt@hl(ﬁ thepinttiead and axial
pin root to an acceptable magnitude wth

contragsisnfafgbe bex Bueadthat opsupdyringgsemilyeef the RinHE ghslox, such that the
leads o?%éé\ﬁﬁﬁn fifed df% a?é‘é’uﬂs@a%ﬁllyﬁé@uﬂ Aheh@9stntiftel f or pur poses

such as to ect a very high pressure seal, then
roots nay be formed tangent with the radii as at (99)

2. A pi c&'&]n ‘Q?Hh%ah‘ﬁ %&W&x heue en fQHﬁe&éﬁﬁadQ%cﬁBQd flank (8),

e pin IS now clear how t
for matmg amrréﬂsawgﬁlm Gl thevingrin gread (120 dvamd andead él 3\>epm face (14) pin

mic-seg P LD BRI TH A SR B0 el TediSBeRihnii-scction and the

pin fac@&ﬁynglhkmaﬂ skiérterdhrn theirmapsingrisxahwad leagls sechithet um assembly, the
Iess

dlﬁ'ereﬁﬁﬁagwsle (? g (Hsréttlfylo ctlr%g%;rg%l%lsff‘slfo A‘g;g\%:q Iﬂ‘lh biw pm Cfice and pin

tuse ol*e i n ol
rmd-se@ﬁﬁn fthe ketioaoadibéing suffiadint ¢ pﬁloadequ lpad flasissigainst, thelr mating pin
nes, risers, .tendons gl]oocli ti e- backs because

load ﬂf‘ﬂ@ lﬁlsﬁ%l‘%‘?ﬂﬁ‘mf‘%ﬂn%r?‘ie §§%YF° %Yas and wit hst and

because the connection may be rated the sams as pipe

both for sealing fluid pressures andi
3. A pipECRRRSCLON haymeLox (RY LanRes I AgaPE ) 0 bR bR (39> the swae
having lfru;b&{e? B)bﬁﬁfn' 82 wﬁfcﬁ‘?tﬁﬁe?s VAR, frAMBE Aok ddWard thé ﬁ@bl fhe ipper

are een restricted’to small sizes and

pornon being fpnmwb sapseasthorethrendy (3D Jermating akgagﬁaleflhmtb rﬂéread (12) on
pin 1 Py SRR 115) g 2 4 8 O r B R0 apers
inwardly feone treneper p«nrma\w ﬂge oS tgq gowthrﬁad taperpminviardly fepm the box face

oty W 8l ey B A i e 0

positidried radialin geuvmee ahdsrlms)tn @nd jonted segpcer (48) of the M\éel‘fM%énnermost

L Tk s

diameadr befrlg staeidab pedvadigeddiadwidth ztrbencptm e btad saﬁ'd:lem lttaposmon pin face
(5030 o BB Y g P oncs e v
portion being formed to have less taper than the upper portion such that engaged box and pin
threads may extend substantially from the pin outer diameter to the inner surface of 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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| eads of the mating threads are substantially equal
when assenbl ed. 2. A pipe connection having box (1)
wowaoh/okmaz7 t hread (2) forned on |ead (3) and | ordI/bz0nk001154
(8), for mating assenbly with pin (11) having pin
thread (12) formed on lead (13), pin face (14) pin
m d-section (15) and |oad flank (18), conprising: pin
thread | eads between m d-section and the pin face
bei ng forned shorter than their mating box thread
l.eads ch.th o, ass | '
formed GRERp AN 7)) BRTREFEHRL) St oRlecl GUFRETPI iRk thranas
being apinutize cosot yiint 227 betawen pinfaaes (24 §6) miwen stabbed, dageanline (23)

e b g 0 Lo v o o
point p@r@@ﬁ&@?l_aﬁﬂﬁlﬁﬁ%ﬁ@%,aégeﬁuf(:‘e?{?dglé?@% ef@dsured _.beﬁvqe'zgﬁpe ztn;is (25) and the
connect i on, havi ox. (. swaged, qn_ pi.pe ) . .
e vSSpneCLLon 0L B (21} SimaEd, 0, BB 0 e o e
box, thé BrossiiBianBlel ARYeSo grvmethyn 75 Aepicbe face toward the
p

I pe, the upper portion being fornmed with tapered box
threads (29) for nmating engagenent with thread (12) on

5. A swigBd boxt 10 abld¥H RethtRich 8C Aurtht A LompPASRE] itdihiediabsveatl Dortion (33)
§VI ng |ower portion (43) that tapers inwardly from .

being pordtiensddietyensn thenpper arddoyrpeortions thentemiedial® papionihaying inner

surfacai (2}5;2 ol Mn%rgr%!e@lz%g Es)ﬁg»?ﬂ l{eﬁ\geﬁohﬁe& Qi adss tPerQtin ﬁl@@p}p@lt or lower

rosur ower portion so as to form
portioncyuich ithet lengaged rp@®)g hosind in dereadsanay £ytepé fipaethetpie outer diameter to
run- _ t iqn:
e PR A PR SRl AR b ablip BN o RO i o v
connectippatreqgih tselentivély hetween [76Weando % ofi thet pipe pengtiur e
di aneter being sized to provide radial w dth around
the pipe bore sufficient to position pin face (14)
6. The pipé cvgnwdtitinhoflifii ToeDor 4 dushgrpontprising: thbea dsreadsbding formed

.. Wthstand service |oads;. the l.ower portipn.bein .
with equs} 1R 30 oh e eSS i (i Be ABi5as L i Shefer deads than theic
matinglddithRa@aged box and pin threads may extend .

substantially fromthe pin outer dianeter to the inner
surface of the |ower portion below the juncture
7. The Nt @inBEetic6k MG & PrRe @Hx‘nﬁﬁsfﬁ§$ﬁﬁgﬁﬁa§9ﬁ'ﬁ6£§ le@dincreases in the
~ strength sel ectively between 75% and 100% of the pipe
directien frepgthp pin facs tewardahe gindiegk (Mnnecti on havi ng pin
stab flank (70) with surface (74) forned internediate
flank (70) and pin crest (90); the connection also .
8. The lsaxmastion of claimbl ¢1 o4 further gpmprisiges alk pin(thropdy bejpg formed with
covl 1 AT ol 80 coEhle s REeR A b 1cnd iBigin pin e
contact point (22) between surfaces (74, 75) when
stab ] .ext I : o
5. The S0y o RISRS kPP ot B P AOLT Kol F4E00 Dot Bicads fncrcasing in
lead intthe dirgétidnhfomahe hot faweitowandghpboxinedd.ar to |ine (23),
pressure angle (92) neasured between pipe axis (25)
and the force vector, conprising: stab flanks bei ng
10. Thé pigesbnasction éfdlainh £ or 2 loe 4 funhdérconipaisiver thraads Yelivg formed

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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box, the pressure angle can be no greater than 75
degrees. 5. A swaged box in accord with Caim 3,
WO eoovlogrs2zonpri sing: i nternedi ate swaged port i BOT/SBY7/001154

bei ng positioned between the upper and | ower portions;

the internediate portion having inner surface (35),

the internediate portion being formed with | ess taper

than the upper or |ower portion such that engaged

mati ng box and pin threads may extend fromthe pin

outer dia t t :
12 The BjpS bt BB SF plafina il 4 Pt Corhftding, ot MIERHI @ nogative
load flaawaggkd of@nﬁ“&nmtonagmuda 4t inasedin sedling angbgementrof Thosnating threads

100% of . t |pe strength. 6. The pi pe connection of
against gty ﬁ?Y“ﬁ or 4 further conprising: all box threads

being formed with equal | ead and at | east sone of the

threads being fo short than.th
13. Thpips REPGROR AT STS 1 92 b RS COBRSENS D6 e B A oad fanks

formedfdilr a{ ﬁ@aﬂ%’ BREIE DFREEfidknd naghRadiStodxeftes 1aaadl foroe heasefom axial
direction fromthe pin face toward the _pin ne li
tenswn(lw;s Suffcivhido s INGTIAGS SeqlinEAessuros pogh Aol gbally between
8k katBd etk ¢aids. bei ng formed with equal
themaflgéﬂgﬁandn%all ea%t some box threads being formed with
| onger lead than mating pin threads. 9. The connection

14. Thfg%c))(xﬁ{eﬁﬂ.ri(g% gt; &ih 18 rﬁﬁﬁgpédnﬁ?ﬁe}gnag Fhe fn‘iﬁﬁ% HeAEs IQJVIﬂé'@mnemcal

I NnCreasin in the direction from
interfetehes tywon dsacreblyoweasdo eHectivierface Rresqges e he mating threads
nnectl WS . :

sutfci G RE Skl B e S el boitpy bl off IR iltdconncction
ratmgsconnectl on of Claiml 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
15. Thé pipe@dnActtiond cheime2 ﬂmheecmhpnnsmg thé akial fensionZoamt being anchored at

i s s b5 RLe aFPE) ¥ B e

mating6ad NAtksgRcenEy o Seviri eelatid ﬁ@aﬁrhb@éiﬂént&@:awéﬁthé abednd pin.
service | oads. 13. The pipe connection of claim1l or 2

or 4, further conprising: the threads having | oad

16. Th%_gﬁﬁl%%nﬁ&ftﬁ%f@%ﬁl N682b} ¥ furdRelcBnPhisiigh tHeCthRdals being wedgethreads.
gnitude to exert a radial force vector from axi al
tension | oads sufficient to naintain interface sealing
LdF bl by 8P4 shrastir b rgﬁ?“@ﬁ:‘ thidd@s A¥ihp Gegative stab

17. Th?ﬁﬁ%}ghﬁécatg%(ﬁst rated servi cerl o}aﬁ] Béteg
flanksconnecti on of claim 13, further conprising: the mat i ng

t hreads having dianmetrical interference upon assenbly

so as to effect interface pressures between the mating
18. Tht Ipipeamd@nection 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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sufficient to maintain mating threads in sealing
contact against all |oads within connection ratings.
wa2007/08@2pi pe connection of claim2 further coP@I/USiNY001154
the axial tension |oad being anchored at mi d-section
by mati ng stab fl anks; the axial tension |oad being
anchored toward the pin face by mating | oad fl anks
sufficiently to prevent relative axial novenent
bet ween the box and pin. 16. The pi pe connection of
claim1 or 2 or 4 further conprising: the threads
bei ng wedget hreads. 17. The pi pe connection of claim1l
22. Thecomnestion of glaithdrorchom4 fisthegcombasingrthadisreads/having stab flanks
' flanks. 18. The pi pe connection of claim
1bnne{§%?5%ﬁ§%§ﬂé$ﬁFp efmg%nprising: t he threads having
positive stab flanks. 19. The pi pe connection of claim
lor 2or 4°f her. copprisi ng: the threads_ having . )
23. T i fopaes S PALaI O 38T 4 Fdes HBRESHIEG 619 WFEA0F beYing eeative
load flanley and megatdve st flenksconpri si ng: the threads -having
positive | oad flanks. 21. The connection of claim1 or
2 or 4 further conprising: the threads having | oad
24. ThelcomtibA b ETiReT BEP G 8 Waidingtud eme%?%r% 8323 4apeHig inwardly
connection of claim1l or 2 or 2 further conprising:
toward fhg pingr e dormed vtk 1atemnl tapsradsthregds P phirthen aompfising the swage

havingg IP%ZP?&sioﬁ)(hﬂ thaCtapard Grdh tﬁﬁelﬁﬁﬁfggtg'gﬁ rin\gg.rdg)lr f e gpll}%ré irfher surface

urther ‘conpri sing: . havi ng' nega
(34) of thg dowerpertoniiangrapst jupetuse dipmetex (& k), at nctifileef the upper portion with

the lo&&%%ri; Ebig?ét?%lgp Béi}xg%[zea s 1;;‘11?%%#) g)g?%gplg)ﬁ% gﬁ@%ggﬂ around pipe

_ (?ortlon 32) t I'ng-i nwar
inner digineted (341 the ipin face avidthdpirgoflicientadovifizend fenvitd stresses; the lower

. Sl NGy I ng_| ower,. por t i 43) that
porior RE 50 5 VAP B8N b Ui e BB may
engagé mating pint([jlmads (;M)arﬁiidly fi@nt thegyin potet Pm&?]etém&héfﬁﬁkr surface of the

unct ur | anet er . at juncture of. the upper )
tower BYRBh 3T Gerabs o vidkyetitsr EPBiFCtgh bR YRRpsglasvely between
75% atd 16@%6offthd pipeRirkygtho position pin face (14) around

pi pe i nner dianeter (31), the pin face w dth being
sufficient to withstand service stresses; the |ower

25. ThP@ipel RAnORI D IcPHFEEY Whrither lcBfprisAIRes iltBARedile swag&{ portion (33)
. ortion such that the box threads nmay engage nating ]

being fored grishy betvasatthe uprarapd dowen Rordons, thepntesmediatapartion having

inner suffabd'@s) RstatedSWith AGE | d

et Spr gvi g,eb a sv{c@ged_ conr@%{ ‘lt’hgﬁ.ﬂha | rleéggkgvﬁ}@r?g?ﬁ" Mbﬁ tﬁ‘&}%he box

threads pyay €pgags matg padhreads sufficiently to provide a swaged box strength selectively

between 75% and 100% of the pipe strength.

26. The connection of claim 25, further comprising: the intermediate portion being 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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75% and 100% of the pipe strength. 25. The pipe
connection of claim 24, further conprising: a
WO pao0smEd! at e swaged portion (33) being fornmedrPeristooy001154
bet ween the upper and | ower portions, the internediate
portion having inner surface (35) forned with | ess
taper than the upper or |ower portion such that the
box threads may engage mating pin threads sufficiently
to provide a smaged box strength sel ectively between
75%.and. [ 1K j
tower o of P piegaeaifl gqlfioR BB S b Sand 15 bERRIBERL Such tat
when ﬂwplhimpodmmeg widinmglak bot atrsthrh prmlﬂiqn ttze?pressuper pregle will be no greater

an 73S BB A Dby o R B PRt bl suicenty

to offse aRial alféﬁgi(tikﬂa)of thé ﬁmsthﬁebdfahd akial Z&)trac&unﬁ)ﬁd@ tcédithread that occur

durin b BT SR Ol bS5 i B i

substarﬁﬁll?%gﬁé] u?bﬁ"ékééﬁntﬂ'ﬁ BetheoRAEA i oROtHel i tHrdd) lcha petwdeg mid-section
I N\War

ward t he pipe, the box bel %hﬁg) ép
and the pipscscbein bansd pp ogdijanilasmpurs shorter ke bK dtgied fead before
assemﬂ‘f‘i’d i@ec‘% b1 feh&bk id Hbpin SW&B Qhé E@faé@iﬂﬂi‘ﬁnbﬁfdl!%ﬁﬁon when

and box crest (91), npri si
assembiled, @lnmtsmnam beiogayEigenite ek yega@rVﬁ éﬂé@d/ﬁarﬂtswﬁethﬁg&@ﬂl axially and
radlalhp o stebﬂﬁ%@(gnté& r&gﬁggéster‘hb’@ b9 rihg hﬁﬁﬁk@é’t jlrtlion ch&}’ﬁ@t%r being sized
tion I ned w t’h | ower "end of the
such manemgaga:u bex andpinithigads swrxlsxtend rsnbst@maélbrefr% ghespia quigy diameter to
I

within % QB ARbHEirhRhortRE Bl A R il BB LS Blimgter and thercby
provideva kbnixetino sigeresih eaflectth@iy 8ween 7 2sandt H®Yp Oflﬂlemlﬁfa@' ength.

axi al lead being shorter than the box thread axia

| ead sufficiently to offset axial elongation of the

pin thread and axial contraction of the box thread

that occur during assenbly of the pin with the box

such that the axial |eads of the mating threads being

substantially equal upon assenbly of the connection;

the pin thread | ead between nid-section and the pin

face being formed an additional anount shorter than

the box thread | ead before assenbly to effect axia

tension in the pin between the pin face and pin

m d- secti on when assenbl ed, the tension being

sufficient to | ock the negative |oad flanks together

both axially and radially in sealing contact agai nst

service | oads; the innernost junction dianeter being

si zed such that engaged box and pin threads may extend

substantially fromthe pin outer dianeter to within

the internediate portion inner surface bel ow the

i nnernost junction dianeter and thereby provide a

connection strength sel ectively between 75% and 100%

of the pipe strength.
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