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PCT/ US99/ 11231 THREAD PROTECTOR
RELATED APPL| WRP61336 The present application cl ai MY Bdhet i t
of 35 U.S.C. 111(b) provisional application Serial No. 60/086, 446
filed May 22, 1998 and entitled Thread Protector, hereby incorporated 5
herein by reference. BACKBREAD BROFECTORT O\ The

i nvention s for protecting the ends of pipe, and
particul ar@mﬁl’ﬁ%@ ing the threads on the ends of pipe.
Pi pes, such as THeRifésemtBplidatibn ahimsaﬂéb&eﬁt &trslsldsmlme) PbAsBARA apflicafid

-of ten produced in 10 sections and are connectable at their ends. One type

of connect Sarial Noyv&)/Q&6s446tided May 32, 199%andeentitled Thread Ryatgetdr, heneby inqorporatede end
(the pi tion of pipe that is threadingly engageabl e
i $eﬁ€$g t% %r eg%g%‘ '

with a portion at the end (the box end) of another section

of pi pe. BACKGROUNDGFHTEIMNTI(DN pi pe, incI uding the threads, are
subj ect to danmg ﬂ}e when not in actual such fs from caont act W|th

ot her obj ects, iRYSHHPR Bl tA PESeStars f‘Hl?F‘?‘FFémS therfRds % pips. GRA particulaglyfor
st or age. %@chgu%yoﬁ%@g&sgﬂgﬁ,epl pe faulty or unusable, resulting in

del ay, hardshi p and i ncreas expense. Devices known as "thread
prot ect ors" ar ePipesnsush aypipesused for oil and)gzpvrd;ﬂm and Ipzoduptiion, afe ofier pywidpesd in

particylarly,.the e thr her e from such damage.. A ' pi end"
t hr ead ro?‘%'é &gfécctg e@%? g‘aat%h A p(?’bettgg? %tu“" 'éecﬁ?lhg’é'ﬂlg °HPe Bt Ofpﬁp Pe®and a
" box thfsaded pditianst qmmhe ¢the bin éhdy 6N ectionl of pipa fitht [ hicadinglytdngagdeable end
of the pipe, The threa protectors_are designed to revent damage to

the r espec‘t"!t@éfeﬁ‘f‘%‘ét %dm‘?P 3tithe sy Gbe bap srd) of another s‘?ﬁ’ﬁ’é? BBg-ects, the

ground or ot her LA gé’g),j‘,
t hread protect 0¥H§S%?%§%ﬁﬁg§%p§g%gﬂflﬁnlgu S. I@’s:ta%én%ﬁ’gﬁ&t 9&5&’1141 &59{195 5%%41 and

5, 244, 015, usal such@s from comwﬂls@h@tobmcts oaiﬁrambWMmCdt durmg wafsportatigh | of

ont i 1ot osehaytorbet." SUeR Yalhht - Epdle M. pips ol ioF BRI Dot g, oy,

prem um pl mdshﬁa ancrsamea lepenges t Devices known &péthrefad (p&itecmtIiTs’f fre cotgnofihyelsed t est
entitled "Shell slﬁfg ification for Thread Protectors _Mrch "

1988
is attache® m@s@ttae Shepipe: RIEtisH3Y the BIPR dreads thereane framcieh damage; sﬁ
entirety. 9apend” threadpfitbctdras conrdcidl 80 alP piotdcRatle bih HAKHhE Bipe ARG bR SPE

17209 entitled "Performnce Eval uation of Commercially Avail able

Thread Pr owmdCttiuead prajestaros ecenwteé tg and replects jthe bewl b of thel pipe-hekhebiiread
LB e Dl S e R AL B D
prot ect or aha ghijeess, tie gnumdrpaoﬁlemmr g)subjected td extemukinipane Example phbr ead
POt oCt O e keSh e AMBLRLec) < BrcRiASsSal LIARATIAE, 08 sy
raising t r!ﬁre?ﬁﬁ? eOhIf, 4nA 1,809,752 to Strodter, all of which are hereby incorporated herein by
reference in their entireties.
25 An industry standard for thread protectors for premium pipe is the “Shell®” test. A
specification for the Shell test entitled “Shell Oil Specification for Thread Protectors March
1988” is attached hereto and hereby incorporated herein by reference in its entirety. The
Shell test is also described in Technical Paper ADC/SPE 17209 entitled “Performance
Evaluation of Commercially Available Thread Protectors,” authored by E.J.C. Spruijt and

30 also hereby incorporated herein by reference in its entirety (the first two pages of the Paper
are attached hereto). The Shell test subjects the thread protector and pipe to an impact energy
to determine if the thread protector being tested can protect the pipe ends from damage. One

type of Shell test simulates installing the thread protector on the pipe, raising the pipe off the
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ground, and t%nggga{)gpl ng the pipe axially to evaluate the effectiveness of

the thread ctor by deternining whether the end of tReTaISo®iI2Hi pe
was danaged. The Shell test requires that the thread protector prevent
t he pi pe ends from damage during different tests at varyi ng

" : : : \
exposed | oEaut B Uity e YECeldly! 8 bouipe® e EABIRGSs 3 ot e
varying t eprotectar lbyedetermuutg whetheOfherenfl df, the Gfeel pipe was dafnaged. aThé Shell ténd
-50 F, t t.th t | | t th wh
exposed ? oI ﬁ‘i‘g“[ﬁbﬁtqﬁ 5\?@?}} Ei?wgg"q!’% %tpgéct%ﬁﬁgb%ﬁa%&ﬂ‘ﬂe H@%F%Fegglﬁ er
di anet ers Qfrying tempt4tMREN Sthek &féfmﬁe Aedin Wiiobs tmSfoRments Ghd ﬁiﬁ@’éﬁ‘#&ed E&@
t hread protector and pipe nmay ubjected to 1200 ft/Ibs ener g
t enper at ur wislegange s fesnerurgsh dh%tgﬁummfonn@é # vannng iempyratuses] guchiap it 5QF K, e7§f

bj ects t tQet t.
tS grrjpg(r:ats urg ofﬂb?&lq B{QOS% Iiﬁﬁoqg&gh&?tﬁ&g@%@cﬁ&%ﬁg&ﬁll pe%ﬁtgé1 ar?épeawRS% nal

out er di aneipesedofo Ixat weenldadwen ttinde. OFor testing pipes having abmi;ttal Qufdt dianfeedresfW t h
a wei ght of 430 |bSISd 336|nchstr nsmttin 1205ft/|b
of inpact ‘m@f@y ofehss1and ?féa&efyr@feeémp gl‘ff’é‘ B‘??EFc%Tc?"SeP‘B? fitd¥e b€ he
protecti VesxfBj’éééé‘a'té Y264 ﬁﬁl&%ﬂ%@fgﬁ% %npelrd%ﬁe@bﬂf’ﬁo"’ls ahd ?ﬁx?&teﬂﬁ FERHI A
Danage may | nclude 15 dents, "damaged t hreads, out-o oundness, or ot her
damagelGif f Girtditesy subjects the thiead n@tqstqm@nd pinete 600 f/ibs pf enedgy a2 twrmgnture of s

rotector 18 MoFOSebbRES suBh SPRBE khhe RoRMIPGRE RAPRESeduidiarbil £07

di gn% elr: pinaﬁe:tr)ma abst g 3;!4 érg:ge? w}tl?[g.gﬁﬂightﬂiﬁdﬁ?: 4 Tisstic dropped 5316 niToﬁéd b?sﬁﬁtgﬂ@o F
an or anmplent, an t S e threa
protector M il OF dmpact Feraynontg) the g}H&E‘f PEAESQTyand BIRF 584 hT % fleteRmingi the 20
end to adeﬁlﬁ&%ﬁwcagaaﬁﬁ&ftm& gﬁotéyt&emtrpﬂm i BRpbARALr dBRS aynaxﬁage%aﬂnh g@r ead

protectors ave been eS|gne as strong as pOSSI le to W thstan

anti ci pat edentsydamagedrinegds, outtnfgoundnessy or other damage affectdagithp nes afdhopipe ar the

| ar ge, st Ug ggge pi pe
and to the %ﬁr eg% ° péhglltt %ﬁg@gé ﬁ% ?ﬂ}ez}’& ﬂrkte@fo?ﬂ&%%gqu rovr 8%8%41 |q§ t%ettpfaeﬁ%t h
and ri gi di prptectomiiy/nqira eiteréa in théShelbitegtr CFhechel desa far lagasdinmeter pip2 Sequiref a a

conposite f st eel (] st ¢ rc

prot ectors af%er 1mpact, sﬂgh%f Ei‘l‘lff@a bﬁSODE: ?“B%QHPIQQ?IQ ﬁ‘%@é@@ﬁ&fg& Es
Conpany, Inc. apgk ﬁﬁeaﬁ'}ﬁ%ct@ﬁm@ﬁt‘ prevedf sibstantial indpatt el Cﬁ'&ﬂfré&hmghhesplpe
protector includes an outer steel sleeve crinped over an inner plastic

menber 20 Thendstoeadiequatalie protecs sha pipe Epmetbe impach ebAFEYI Ryomart ﬂfrﬁveis@omar& hayedity

to the pro

i1t eo prapaatigped s spoRERTbORtic o ookt il BAipsMGios@ARERY: TS griog s,

and 5, 244, axt thredd preteciors are lange, shimde aod pigik members yvh%chchilhpremit |datnege ® the

STPTM Drilltec.s SSPTM.and MNoI. gs & Specialties, Inc.'s Magnum nodel thread

pr ot ect or sPPe and o Pe thread OtEetordiselie i astic and often incl ude additives

such as fibers g K RAidel thisQfrestith &ﬂlpﬁﬁﬁﬁfty, many privR & thrahd protectord A8 @bhstRcil eel
a

sl eeve. Figures 1 nd IBillustrate pin end thread protector
2 25 of a composite of steel and plastic. One of the most commercial thread protectors is

-
-

manufactured by Drilltec Patents and Technologies Company, Inc. and is known as Drilltec’s
ESPS™ protector. This protector includes an outer steel sleeve crimped over an inner plastic
member. The steel sleeve has the effect of providing stiffness and rigidity.to the protector,
enabling it to withstand impact energy. The Drilltec protector is disclosed in U.S. Patents

30 4,957,141; 5,195,562; and 5,244,015. Other prior art thread protectors, such as Drilltec’s
STP™, Drilltec’s SSP™ and Molding Specialties, Inc.’s Magnum model thread protectors
are constructed of plastic and often include additives such as fibers or particles of another
material, but without a steel sleeve. Figures 1A and 1B illustrate a pin end thread protector
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and a box end thread protector, respectively, simlar to that manufactured
by Mol di ng WO 8f5a836al ti es, Inc. for a pipe having a nom nal portssvn12

di aneter of 7 inches. _ The prior art thread protectors are

bel i eved to have various di sadvantages. Because . these protectors are

| arge and heavy, they reqyire a substantial quantity of terial, typically
5 both st%@l 4 2% Ti{dag? , PEPESFtof, h@?ﬂec%‘{?hétﬁ"ﬂﬁ’?’i Onthaty manwisetaredpbye Melding ot

s requi redshediaRicate Sof difipe having PHGHIEA olfer diaercPbEPfBRes! Ne maNUTact ur i ng
cost. Prior art protectors are thus expensive. urther, the larger, -
bul ki er and heaviterpndsartghisad protectors sre believed do havecaripusidisadvantegeso rBagansag
tThé handlin, f th r t or§.an he_areater, t he .need.for _specjal .

handl i ng eq@ﬁe erpé-ﬂﬁec?tox% a?é fary a ihﬁiﬂ'lg'afhf’ r%g}re Pé?lﬁg“ﬁ?lmqu °EWE°“PL%§’&‘&HY
prot ect of s. botR steel and plastic, Astdhdit ébAsthlclon. RAE nfUdé mitehillthatlid rehhiredas pRydat&dmbOr S
constructed wi thout a steel sleeve are believed to warp and becone
out - of - r ounefolsetopeths graafer the mannfactping; eoshi fHriaE ATt PEteiorp s ithiseexpensive. f or
themto be "E.ﬁie I to it [ : Bl ' -

usef ul ness.17 ur?#éfgré%p’ Hﬁn&%}%ﬁgﬁ&%ﬁ%@%ﬁ&% glggg%r ot e%ing@e(r:%)ﬁg‘f“ﬂ%t ed
primarily otheHaadlirigcofithe pretectomseshd: the hgreayemthe alekd/ for special haddliagtdquipneeht,

wi t hstandi ng signjficant jnpact.energy. |n particular, typical prior art
thread 15 35?‘6’?%@'[%?@‘5? ??I@E@H Ggélgp*emﬁpsastic material, or plastic
contai nig part '&écﬁﬁorﬂﬁ%,qiah pTRk Gftitlad protectorsoBstRidlel Witidut £sted IRER dr¥ NOt
pass the Shell test wi thout being beefed up in size so as to use a

subst ant i al behgprse watp #rstheeemas outtofuennd 9b defarmedathng meking it diffichle oximnossilple
manuf act ur i . t - [ eed
for a thr ea%gﬁr%?é%tb Srmség%gbq%gé g{e pﬁ of %ddtt?ﬁabypﬁ%%&gﬁéstﬁ{}ﬁg%@g%‘ ?@‘é@.‘" lIrjes

| ess mat er i gpicalior arttliresl protectoseshstmtted ptiinarlytaf prastiidra btlisved (oted ganeally and
| abor) than, . prior art thread protectors. Preferably,. the.thread
protect or dEZeE o Mihweing Sgbitant jmpactenrgy. In particy, Whicqbapier gt Gread
mat eri ajs | i GBtetors ddARNIIAS all phRfé Mtterihl Br plBtRAGnEINR SN esCT OkEr Rfiterial,

desi gned to plastically deformunder inpact so that the inpact energy
i s transf oraredeliavedtd ganeraly not pass the Shelkbtestorithentiveing-hasted uprin sigy so anie ushread
protector t | ' . I e t W14 ed

Crer gy and fibRobtfl {hoiR 3F spitrBl bl Seckulil il iCed of bRRHAETe

t he aproretord pi pe. Especially well received would be a thread

protector that i s nmade substantigl] of plastic and that .passes, the
el T tast - Rur (T R STRAPES Bood 08 & reae Praessi Bl UM PletiiicRibe pids that

size anfh Malegitdlless HiafriAPaA iPtHu® mofd dost difeRet @%ﬁ&hﬁf@@&é}m 8RY1ab&§ltiah NI
shi ppi ng and handl i ng requirenments. 30 The present

i nvention opmr@zmhrgacbmtegﬁormger@bly; the Seeadarrotesterdoeenotincludea sirel sleevgrand
SUMMVARY OF T r ' ' A

there s pribby iU o Sharersltighter ton yas? 1355 8 REE bbbl o CUERLERD
end of a pitpepladtiosllyt Beferm updeatiepharsohthati thg impia eherg@ris itransfovatel] iatof intedtial end
havi ng

friction and thermal energy; the thread protector thus using up or substagtially reducing the
25 transmitted energy and preventing the energy from reaching or damaging the threads of the
attached pipe. Especially well received would be a thread protector that is made substantially
of plastic and that passes the Shell test. Further, the thread protector is preferably reduced in
size and material than many prior art thread protectors, thereby reducing shipping and
handling requirements.
30 The present invention overcomes one or more of these deficiencies in the prior art.
SUMMARY OF THE INVENTION
In accordance with the invention, there is provided a thread protector for protecting
threads on the end of a pipe, the thread protector having a base portion with a first end having
3



a threaded portion extending therefromand threadably engageable with the
pi pe and a se®¥&M/61836 eond having an el ongated annul ar bunper pesiveosins
axially therefrom The el ongated bunper has an average | ength of at
| east about 1.1 inches and preferably at |east about 2 inches. The

ast o _ | ) .

| ohss oboh A ghfioh Sutelifing kit Mooy} BiEaSlBRUAUTfle BIRRER o shoely

t hread _efj pm¥ having am]oxliglamdgamflak tamlrpei' e:aeﬂ!ﬁng)a?']glly&het’eﬁomf The e}mgz:tﬁh ‘rl»umper
rinmari (0] non- nef a I C erial, LcC as | ens (0] e ene

P ori b AyAcege Iontn ofef e At Jof 1AEes 3 Brapahy 48 Lt bt Aok TBe ey

be constr pglest BE 1 {d ke avBake Radih Af the elofigdtéd iithper Q8! at [Hae oot £0hndOF

break point of about” 5.6 ft-1b/inch. The thread protector 1s 10 preferably
capabl 2 oprefraghly Abput Ror Bloxd.| t est . The el ongat ed bunper

preferably has i r 1 40 | | ' r{ion, The
el ongat ed bunp’gﬁgn%a%gjﬁnhc%u eP 3‘ftg)flura F@i}gag?d %ﬁ%q%ﬁjg&égéﬁﬁﬁa@? r?ansgf?cg\(}erage
wi dt h of primarilyesfarmetalticaxaterdlebuch las Idgh dedsitppalyethylens iniméridly TheSakg)ches.
The cut-oyts may be sloti thg‘t Lntersect the term nal end of the

el ongat ed5eadpd portipy and elongated apgulag, pyRpErTaRY Be) SpRSFruFtad of materisl thet bagas:
tWo bunpefnifitiitn izb8 SmBh® YA, 8 DREAETRint of aboltB6 RIBHNES Ple hRAS pritBGolRSE
tear star méirﬁ izb 65‘9 _I’n an alterr?ataeoenbodi mént, thee bu ér n%y have
at | ed8t preferotdp ezpablemigassing theBhglltest. form ng an angle of at |east
about 1.8 degregs., In ot her e I pent.,. the ratio.of the .. . average

| ength of the iﬁ%ﬂﬁ%aé%ﬁ’ ﬁgépm?eggu?%ggsr?g%%ﬁgpgﬁfogpmgiaaw 3} intsiog %oéﬁ?rﬁr ead

20  prot gaé eronifv,ﬁecabuﬂlp&&hayatmmae Q.ph@ality rofat-owts @iadheavitighadiveRige wiitheofr at i 0
of the average length of . the bunmper to the. nom nal outer dianmeter of

the pipe Refyes aprroximately 334 inchpangapproximately 1/8 inches. nLhe entjoutsraay,bgyslots
advant ages,Ofu kit i YERiid Bndbf the BSn U ARer. T OM the f ol | owi ng

descri ption. BRI EF DESCRI PTI OF THE DRAW NGS 25 For a
det ai [18d descr The¢ elongaséd pumegies maydnadwdscl ileastive hampenarnisn vidntelopgated bimpesnce

wll now . .b de to,t anyi ng draw ngs wherein:

Fi gure 1Anfa§"é°1ﬂ’5(§er¥?e§?toﬁgggﬁg%%faﬁg};al view of a prior art pin end thread
protector; In an alternate EmBodimedt3tHeSbuinpen iialy dlave atolsast SRE tapemnalongvitelength a
prior art box end thread protector, Figyre 2 is a partjal '
cr oss- secoTBrRg a%iaﬁg\}_ecﬁi} %Hﬁaséﬁ%ﬂilrﬁaﬂ?grﬁ?s' ah‘pi"??ﬂéﬁ’i(f%{%‘ﬁ%t’éb‘? rgt}?r B% g’&t or
made in ageaLdANGEHLE hel tal%ngt@cﬁ ﬁﬁhﬁérntbeﬂ{e' RlAximum outer diameter b tfeCtideddS 2
enl arged view of a portion of the thread protector Figure 2 show ng the

base 20 prafentortihatdaest alavb 126 &1 yetigaotheienahadsnent, the ratio of the average length of
4

the bumper to the nominal outer diameter of the pipe may be at least about 0.22.
Other objects and advantages of the invention will be apparent from the following
description.
BRIEF DESCRIPTION OF THE DRAWINGS
25 For a detailed description of preferred embodiments of the invention, reference will now
be made to the accompanying drawings wherein:
Figure 1A is a partial cross-sectional view of a prior art pin end thread protector;
Figure 1B is a partial cross-sectional view of a prior art box end thread protector;
Figure 2 is a partial cross-sectional view of one embodiment of a pin end thread
30 protector made in accordance with the present invention; |
Figure 3 is a enlarged view of a portion of the thread protector Figure 2 showing the base
and thread members of the protector;



Figure 4 is a si:de view of an alternative enbodi nent of the term nal end of
t he burrper WO %(6183¢e pin end thread protector shown in Fi gusergsooniaa

Figure 5 is a side view of another alternative enbodi nent of the bunper of
the pin end thread protector shown in Figure 2 having open cut-outs
made in accorda n ure 6
Is a side view %?g%“%ﬁfﬁh"‘%@%‘{‘ﬁ‘g?’?ﬁ%‘w&{’?%E'bﬁm%‘g%‘é‘ﬁf“‘&fnﬂﬂ‘é’%’}ﬁp‘&%‘Sf t he
pi n mfmeWQﬂMMmetmmshﬁm;gmeE; gure 2 having enclosed cut-outs
made i n accordange with t present |inventj on; Figure 7

is a partlal cr@%“%%éstq%ﬁi@"e‘vp&?wm%? e@%&%ﬁme@F“Pﬁé’fﬁerP%ﬁ@
“thread 10 lfgwn Mﬁ‘ is a
partial cross- sgl%ﬁ:%%a Vi eW é.' Péﬁﬁé od| rrae:ﬁ? et he pI é.‘%’“eeﬁ‘h

t hread pr otimenton;of Figure 2 with a disc- I|ke cover Figure 9
Is a graph show cent I n of test ce hilli Mar | ex
HXM 50100 pol yeﬁ&?‘l‘%ﬁé‘aﬁﬂ Py of sl aping EY%“&?%HW?P%‘E by ‘ﬁ@fﬁ’&tpé‘h al
to its yielgdpabdd protktor shown in Figufd zzhuvﬁlgl&clo&dadmen& 28 iPfttor@inct REtharaPh
shown in Figure 9 for percentage strain in the range of 0 to 20% for

the Philli Mlmﬂh@( HXM 50100 pol yet hyI ene material as stress

(psi) is appli e%\é‘ug I“L,fe gﬁ'ﬁlﬁrc'r ctlon ofatrjx ‘thg| oﬁ tglsth'élpﬂxaéntd'

cross-sectional OX e ector
made i moacqﬁatdaMFvgutdQWhEmpcmnt | nventlon 20 Figure 12 is a
per spective vie in end thread praotector. In.a corda with

the present inv Fﬁ'ﬁr%g gﬁmgcﬁ"ﬁeseﬁf Y)‘Sl‘f’locgr?t’%@n‘? 1b0 ﬁ‘ﬁ%gnd
protect or ailsl proffPBESf Figure 2 with a disc-likEidef e 13 is a partial cross secti onal
view of another® enbodi ment of a pin end thread protector havin

mul tipl e bunper Figmel? ias grapbshowing theepescentisieain af adesd prean of Phillins GhMapeesent
| nvention; J;ﬁﬁ %)dpgpil:\éethylegeu&l%e&ﬁ ak?treﬁf @%{)s applic 1&&’{% t1¥é I%X\épﬁilwﬁs %@fd%% t;

pr ot ect or secti onal
vi ew ofisanot her Fegisoth i38A enlafgemen ©f the igtaph Rh@varlin Flgure 9 mrqmemage $iaid inghe

it e §nb%£g%r§f ST @g%@ﬂﬁ &é%%g?@sgg'c{m@@ Ol e Matehal [ BLESENt

protect or qi, ﬂs gﬁlﬁedjtéthe:’rﬂatenal Figure 17 is a partial cross-sectional
vi ew of ano nmoodi nent of ‘a pin end thread protector nade in

accordance wit h Rigvee pi ds @rmartiah gross-seotional view of one emboﬁmg’-m ef adoxeng thesed | al
ot ot ect or HRRE P pes e SRR T vent fon;
S 20 Figure 12 is a perspective view of a pin end thread protector made in accordance with

the present invention showing the dissipation of impact energy in the protector after impact;

Figure 13 is a partial cross-sectional view of another embodiment of a pin end thread
protector having multiple bumpers and base tear starters made in accordance with the present
invention;

25 Figure 14 is a perspective view of the thread protector of Figure 13;

Figure 15 is a partial cross-sectional view of another embodiment of a box end thread
protector having multiple bumpers and base tear starters made in accordance with the present
invention;

Figure 16 is a perspective view of the thread protector of Figure 15;

30 Figure 17 is a partial cross-sectional view of another embodiment of a pin end thread
protector made in accordance with the present invention;

Figure 18 is a partial cross-sectional view of another embodiment of a box end thread

protector made in accordance with the present invention;

5



Figure 19 is 39855/%&% cross-sectional view of still another enbodinent of a
pin end threa ot ect or made in accordance with the pr eSEIw/US99/11231

i nventi on; Figure 20 is a partial cross-sectional view of

still another enbodi nent of a box end t hread protector rrade in
accordance wt S5pant I al
cross-sectionalrpl%‘ih‘g\}vpgf yetdgr?%’ﬁ&;‘ri}glﬁeﬁo%%ga?ﬂ&%rﬁg%eﬁ ox en‘(?f%tgl%ms

t hr ead pr ceretsctor madedo acqoerdancoowithathe presént inveritienpr esent i nventi on;

o1 o Boxena Bk lis A S5k aL e o0 b EobeRRL BB

| nvent i on. thread protéctofmaBeinldesriingd With\iHe'prdskt iviehtida; EMBODI MENTS 10

Preferred errbodl ments of the invention are shown in the above-identified
figure® and  Figwegdis »patial orosesectipnal xiepif yehstianothen embpdiment of a box end

enbodi rrent,ﬁreaa*,}ggec xﬂaﬁgﬁtzfc&%}lanc with i ‘?Js&ﬂ?rﬁr raI S are used to identify
comon or simtar e ement s ik gures are no necessarily to scale
and certain fedt1gme§2ma:lpar&altcmss1—scc’timmkvmwctﬂsellfyegmbﬂmr embodiraergt lofabox end

exagger at ale or, in schemati ormin the interest of clarity and
conci senestg‘ea‘ijgmgecmrmad Wﬁﬁ HERFSELEVEINE- 2 there is shown one

enmbodi mntnntmnnmmmF PREFERREDEMBODIMENTS present invention

capabl e of protecti n‘g mal e threads 42 on the exterior 44 of a pin end
46 of ¥ pe 48. Hrpisered gmbedinents of theduieation argshewmirthe abovsddentified figntee andf 7

I nches. Th 5 r9
axially fr%%%ga%agéet% el 518 h%%ﬂéﬂggrﬁg%tp@ %fr@]ﬁ%dﬁ%m gﬁdlglgétgbl%ggwﬂ %%{“ﬁcé’gpi n
end 46 of pefepencd Sumarads aremsatp&r id8Rtif Cccommpoero pesitvilar) elamients| VTHer figaréshaerehse 56
in the opposite.directjon. Thebx52etendsfrom sid t he
base 56 | GREFSN docHale i, SR RS Jcaii TERS 1 A GEiEs T88Y B PRORRS
fromthe exaggerMbBl scﬂe@?upgchéxﬁﬁlct}aﬁﬁlrﬁﬁe irflerb1 Of BlbA an@ BEncédReR’l the

prot ect or 50. The base 56 is an annul af portion | ocated
generaliy at tHRefpitiagmeaw toKigyre r &eé%!soﬁh% one em‘?@di@e@tr of & rmir ¢nd ghread
termnal e

generally ?%ﬁgé }‘B‘% ggxgtlg‘geglgﬁgﬁa@mﬁ? fgﬁ]t{?axﬁr'%g% a an ggra]e\é((%"}?leg%
and i ncl udmfsa pin end 46 ofi mpe#&all’l;mm&mlmwnsmrfflgwez loas asmmunal&mtércmamﬁalt ofhg

agai nst the ter end 49 o t he ctor 50 is

i nstal | ed ‘Bﬁherghglhﬁaﬁﬁ dglg"te"rtﬂ’ég% @d%ﬁﬁﬂsss&%‘wmgﬁ “Pga?i{) %lfy ﬁ?’ﬂlﬂﬂeb

which is a6 icasé da@ctqfneaid asgabbudid athathe Winlteid 0f6 61 pipk &48]1andl 2 Blsp&O6Df
pe 48. he bunper. 62 of the present invention is an

D P ot mpiseias prinlly PR HG PR S (e PoSI ARG G ThY DI £ ExtERisNess oBnd
having a hgyofidme Bﬁse QBﬂe erhi R rand &b&%ﬁ?%@ whi e-liﬂﬁmun D extepds frhm&ixet he
t he aurrper to the

bunper 62 1Is rreasure fromthe termnnal end 64 o
ot her end others1deﬁﬁ"thn‘bashé6twhpememldaﬁ@paééntpmtmrtf@se 56. It should be

e oosel v Thsriie 86 Hoin aSlaCorfin Jospied ehbSayf AP i para OF prétedtor 86

6 and proximate to the terminal end 49 of the pipe 48. The base 56 may, for example, have a

25  generally rectangular cross-section with a thickness 56a and a height 56b, and includes an
internal annular surface, or seat, 57 for seating against the terminal end 49 of the pipe 48
when the protector 50 is installed on the pipe 48. The seat 57 preferably has a radial width
which is at least as great as the radial width of the terminal end 49 of pipe 48.

The bumper 62 of the present invention is an elongated sleeve-like annular member

30 extending from the base 56 and having a height, or length, L and a thickness W. The length
L of the bumper 62 is measured from the terminal end 64 of the bumper 62 to the other end
63 of the bumper 62 adjacent the base 56. It should be appreciated that the other end 63 of
the bumper 62 is not distinct and is loosely defined as the point where the bumper 62 first

6



begins a taperyﬁz ?s herei nafter defined. As shown in Figure 4, the
terminal end 6X %P8l bunper 62 need not be even, formngr/usgpmng
lengths L1, L2 . . . Ln around the term nal end 64. In such an
enbodi ment, the reference "L" refers to the average length of the varyi ng
Iengths Ll r

WA, bég&sg mpetrédu}}seﬂcf;elgdﬁﬁom fés%g%ﬁ '?Hg%g +1| gure e?,hg-,'ﬁp%?@fo rence
"\ refers Inmpmﬁzmeﬂda@mbhhvukmmg varymgdnngﬂsmdil,l‘Lfo [ arvand @i terminal end

2 o O or ol R et e Flueies L7 GE B e oy AfebeeaeRh OF e VPR se

than 100% Ofengthe L, %t angul aff the bmng&r@sm%ﬁ&hr%nﬁkckﬂéseé Wi, Whe Iqwt&}lk
times the greatest thickness Wof the bu For exanpl e,

bunper 62 ntageresh\ae slapwmfoalexax@;ﬁem Bgue 3, ithesrefemgq WL refersito ag aamm@ic&n@s
greater g %S&tﬁz degrees. The exenpl ary bunper 62 of Figure 2
possesses 22%CF sectronal area that is | ess than about 80% of the

total rectangul arhewmteﬂemﬁpmf& 18ye AavechVReer e4pes aloBg its length G4 formneOlt er
taper A extenpdjng fromt%bout the md-point 62c of the length L to the
ternminal  comica Bh VS&rFﬁ%‘P‘SB"ZWB?I 35 thitdh lespthan 100% of ths rectengylag e

a first i nn&5ssts@&?on§12ar§3(t)?ﬂfé'1&%tﬂg tith&sOlk ?@ts%c@es@fwtoﬁﬂrebﬁm 682, Fo?r

fromthe base 56, to about the md-point 62c of ngth L of

bet weenl(boxample)the bimpertgnachave artotabtaper atong ifs hength & forming/ amglemﬂgwamn
about 8.0 - 5, de ext endi fromabout the md-point 62 t he
termnal end2BaoYf é%t"h‘?e‘f % 3?"" ""‘empq g? Hg?@l“v PRYECSS 8‘F°s%'?°ﬁ& be
viewed as havd fhat i8 130 tiral ab&@ "BU%C‘delfiéStoﬁaﬂ??éctﬁgulaﬂ dRodsRectional areatEbRdth ¥RAY 630
Figure 2, for exanple, the bunper 62 has thjcknesses ranging froma 20

t hi ckness V@ @R OBISHIAPEIDA Bextendinigetom abpus thermidipoint S2¢10f the | tgthedernyinghes

to a thick f e
t he bunper Sﬁ|4\S/Mfaﬂt§ bum%é? 6% | ngﬁvegn g?mﬁ A0 d%u-%uﬁs’ Xﬁéﬁgﬁl Iér t oo?&ﬁm\/\gver
that thit hfrmadhqocmt 6% vHthe IQnpEr 62) er froms thet base & rtbiabeutithe mad-point 62c of thiet ed

to tapered el opngat.ed bu to any.of the. abgve spe S.
The. ¢ hread REReaiBPssn REuko i 63 dseipoE AR peropCidarite AL e RPTE 6
plastically. wlsfdegress SRending B abdiR A mﬁP%&ﬁ@&cttb ¢hel tBEAAl ROSUD théSbumper
transfornmed into internal friction and er mal energy; the thread

prot ect or 58 tAitesnately fhe bynpsar 63 Mtb&mey hpdeg e porpunifpEmicreserseRtioR e p BRer gy |
and_prevent L diie Sefigire! 5,086 Bi Dt budlp™e A mam%&e§qg§g;gf b€ a
pe rea

attached pi rot ector I S thus
const r U2 ecthizknass Vést afrabaiit Qfﬁam::lwsJ to acthickndss é]inbaﬂabonn(b% mches to eniaclgyesten

subj ect ed to. exte orc such as, the ener rin he. Sh

Cost - 30 SN &F ingheh B netHeR BRI BhGE Gy Gk Ao gl TRARor i ng

or fl eXI Ng shbelidWe Midexlsttba,gh@rever that tﬁeau&dawmtaﬁ&rsooéf thé EcRerlt GANENtIbM & not
energy. In the preferred embodi nent of Figure 2, the thread pr ot ect or

50.is constlimiedds aneradeianggied buraparnbler tajany pbthe rhoye spesifissaxampleal i zod
t st th
'Zglgag 3aSeLfP?| o §ttmeéda§r§te§est6‘§g;t t@:ELi}%oﬁé&MeE Ok 2 lateREEm IS AHPA Rfbrids

7 25 under impact so that the impact energy is transformed into internal friction and thermal

energy; the thread protector 50 thus using up or substantially reducing the transmitted energy
and preventing the energy from reaching or damaging the threads of the attached pipe 48. The
thread protector 50 is thus preferably constructed of a material that will absorb substantial
energy when subjected to external forces, such as the impact energy during the Shell test.
30 The material absorbs the impact energy by deflecting, deforming or flexing and/or yielding or
failing, each of these requiring energy. In the preferred embodiment of Figure 2, the thread
protector 50 is constructed primarily of 2 material that has a substantial izod impact strength,
as defined in the ASTM guidelines Designation D 256-93a entitled Standard Test Methods
7



for Determ ni %]; Caae Pendul um | npact Resi stance of Notched Speci nens of

Pl astics, att o183 hereto and hereby incorporated hereinpoyseseiagnce,
and a substantial conpressive strength, as defined in the ASTM

gui del i nes Designation D 695-96 entitled St andard Test Method for

Co h

bt por atOP ReREhiefe Pendul kR0l e B NBREL SR oF Bls FBhed | .
pL o?/: de ggxgtttceamih bgrebabnmoqpbramd hefishe be reference, an@&gaﬁbsta‘iﬁ:ahﬁbinﬁr@ssbﬁe élulaﬂgthghr | ex
P B t NVe

AP SRABh I SO bR ashbB AR R e vt i
rel evant Com rés@fvermw&nez&rfq&glalﬁash&c bitsiRed RéreffBinti GikrebY 'lﬁéohrb% Q@hﬁeﬁn{w es

entitled "Pol yet hyl ene TIB 1 Propert | es & Processing

Mol di n§ Reeferenee. | Materiads with these\hatagteristics \pzotige goed emergy Rbsprmmn See e.g.

The threa (0] 145 t kpRrril . of hi.gh
density %aé’é’spgllegﬁ (? r%)Z/ I ‘gnigé nl\gérge:xl %@m}% u@ﬁﬂgos 'I'é‘ %ﬁflg&s E@gmgﬁ@ﬁ%—%ﬂ
5502 BN oM Rexif), héieby mcorpolmleﬂ haiempby&eﬁﬁhc@ﬁmmrdnhmy.ar@h&emehcal
properties f these | terlrpggalealwe set {orth on an achnment entrtled

"Normi nal enge, Mmalstiglsapg grlex bhiflips H6 Rroghuxes rrgrlsri Pelyeﬁhz ¢diBd 15
The | zod Im@eﬁesy&q*r&esaﬁg'%ﬁa*sm'm&dﬁ& k!éMéﬁH&m oroff mﬂéxﬁp&xﬁﬁﬂeﬁé

room t enperat ure. Typi cal values for the tensr e strengt
el ongdﬂr oResisyari ous materials are al so attached her eto and are

her eby i ncor po rein f.er A ut.. HXM
061607 n"E e b St BlofkolY S by ?%Fﬁr“r 80 prighelly B3¢ 8 g i
50100" is p@l}&ﬂlylene matertiAChRH abﬁl’fhﬁhps amrdmmbﬁmnmammﬁre@dmemm bYhe

reference. Referring now to Frl%ures 9 and 10, there are shown
stress- st rnamanaé, phytical propsriies Apd mechanical propertighef these mafenals atersehforinen p100.

The cur vesd § en® ERjtRA0 oﬂjlﬂzﬂ%gh% ﬁﬂfeﬂésﬁlﬂreba é?ﬁorﬁﬁritﬁ@ﬂéﬁu%yjreﬁréﬂc@m e

strengtho Is material for use in the constr on of a threéad protector
50 madé |ﬁl"mdzmi tapast yieid, rwrtbmakmpmeﬁHHM\ﬁéﬁi inH6 AFfeinchral eeons Campesdare.
illustrat A

and an elo a%afg%u%s'? fog th tgn %ﬂefk}g reaEB@é’E Qgg;aﬂ E'Es 'ngteﬁﬁgggerag%o é%ggﬂgzlb

under t he hetsty asd ﬁ@al,ereBQ lmaommmammrantbbeefefqnest Aemabmt nhibﬁﬁanonrabout HXM

For oo x 301085t BiscE PR riroshimpane 143 Sheet Meret H SHoBtinclish 160

materi al %ﬁ&eﬁ%&e@@iﬂ&'lﬁ}&b)lncorporate& Réréin b Yéfehtd. deform and use up the
energy froman external inpac Thus, exteérnal inpact ener gy expended

in a t2 ead pr dtedgring now te d*mfrsrﬁ:ml(bﬁhqrhra@ shawarsirass-singinagrephisdwite ewkes h
the 30 5§6ﬁ érn%ﬁg %ﬁt%?alt ﬁ?ﬂf shfboAPFRE RusAl g PQ' Fx%eﬁfe? ol P%ld
at Sene

i npact to |ssr pate a su anount” o to avo
damage t o strhmgthand nmmammgthcolﬁﬁﬂs miaferal fBriode in s cnstarctisn bf£sthread proteetod t o

be mai ntained |n the terr t hr oughout t he _range of, .t eratures an
i npact enegrb ace 1n ace %hge|pr?s§ mvenfiony, %’6" sg%e@ r[h‘%tet 10 e
gner gy absgeatbkaneo ﬁéi,fd ﬁ‘:ﬁille%?e@cﬂff 2880 bir#d an elongation at yield 9.7% and break 861

25 psi. The area 82a, 82b under the curves 80a, 80b represents the impact energy loss, or

W—-

absorbed, to produce a given amount of deformation in the material. (Area = Force x
Distance (or Work)) The graphs illustrate that the HMX 50100 material does not completely
fail, but will deform and use up the energy from an external impact. Thus, external impact
energy expended in a thread protector 50 constructed of this material in accordance with the
30 present invention tends to absorb sufficient energy from the impact to dissipate a sufficient
amount of that energy to avoid damage to the end of the attached pipe. Such characteristics
tend to be maintained in the material throughout the range of temperatures and impact energy
of the Shell test. It should be appreciated that the energy absorption, deflection and failure
8



characteristics :of various materials, such as plastics, are difficult to

measure with pritRPYsISss and may vary anong even sanpl es opct/QesRsH
type of material. I n ot her enbodi nents, the thread protector
50 may be constructed of |ow density pol yet hyl ene. Low density

pol yet hyl en ene e esi rabl def Qr characteristics
in accor danggga .ﬁpcﬁw%f ‘%?‘58‘3 %‘?tef]ﬂle’eﬁ’ff]? ghP %ﬁbﬁ{]@n’ﬂﬁs&f“’u\“@ Pogen,
such ﬂﬁlmﬁﬂvdfyajﬁeﬁgmsﬁﬂﬂmmw rfaf.ot ect or 50 nmay be
constructed of pl astic, such as h density pol H%ene wi th one
or nore addltlve§1 %‘h%’hef&@dé!ﬂ?%%éhe theeag, praie&fm ﬁﬂrﬂ‘a)’%"rcms tedref 2w gausityt her

mat'eri al , h Bek&es | ure
2, the di maga?ons of gﬁ’pglreggégswa% t\;lglreillev\ﬁ?ﬁmtnﬁe PSi ze%%f H%gm?hﬁefoﬂnﬁog8 to
be prot ekt edlarﬁltnrlstlesrlgeaccdrdaacanbbthe&reseﬁtén\@nﬁmt through kwptempemtumrnngesqmdxed
because of |ts LRacCr. ased foII referred (i ons have
been found % 0 ¥. For gﬁ%‘g ‘???ﬂafﬂ%@&b&coﬁt%‘ﬁ@g@?aﬁ {iG Fuch a5

i nches. Theln1g3 raﬂﬁdatprdr;etﬁMee{vﬁmﬁé efimore addith/eSBth £% HRHE gé 8 a?aﬁﬁiﬂﬁﬂ?%e
with the present invention is preferably at |east about 1. I nches
and nore praetal as otheranalerial dispersediodhe plastici nches. Further, the length L and
t hi ckness W 15 d f &he
length L to thi c%nessg&ﬁ%bqw quéTRiﬁ{eng ﬁéﬁ&@%ﬁ{sé’ﬁ%‘éﬁ@ﬂé@{e e%ngf; at
| east 310r therpipe U8 tb e moleardd. MeThe lélfgeﬂ:thgtp‘lpe 43, fhergresanht @rotection required
length L is_about 0. i nches and e (,average). thickness |s about 0,41

i nches; t heb ?cé?ﬁeo"lets Incregse gtlgf)é‘g} OWJng gr e%eﬁ?asdlm‘?’ﬁémﬁ Pl DERAtQynd, ot
varied so agiph Qg TRlidE Al ddnding oRfeP ifafueRF 48d ¥ 7.0 inched. atme 1ex@ﬁ+iuo!f9&aél$ﬁgateahe

| ength L of tphe bunpér 62 plus the height 56b of the basé 56 is

preferably bumpeas£2t made7d aoqondensce with theresapoiavensian lbprelf&rgldy @t feastf @out 1.1

exanpl e, the t 56b 6 n bout
2.38 inc hesmc{ﬁfea%?g}%? Kre %’sg} lsegé?gb%%%ﬁ%éhgg hﬁﬁ-!he}_ the lgnﬁh tﬂﬁ&\t’}ﬁ cfyﬁl %\ﬁ
out er disimebfthe Edngited Bisngeh 62 prtfepatdy Boie@ratidof tﬂ'dﬂBngtB'fIJ to thitkresy Wt (h/W) bbatt he
outer diameter Od of the thread protector 50 (L/%). I.n acc rdanc? W th
t he present least aboutil A andpreferablyat EF%QPEF‘%%&H °f Hagyre 2y #Pehe
outer di aneihgien% s ﬁﬂbﬁt ﬁ’b%o‘ﬁ% é}fd tﬁ@(a%étage)%xcﬁie%‘ﬁﬁxs 2bdut 09 Qhhed;: the M@,ghes
The ratio L I's thus about 0.27. Anot her measuring th

| ength L of Lévcbmggtab@htm&%pé'&mﬁzhedawdow mneberwp@smas tprmeamt@nghdfprtfetr LHE
nom nal outer. di ter..48 I.pe (o) ot o} 48a
in accor dant owﬁiﬁenonallf} %‘eqex}g&:sen tﬁ%\l}g‘g %roﬁn2b 1ellg)rlilhg g(ié}ﬁ%gb OQ%% {1 OSéié
For exapp| eprefeidblpitdeRet 05 nﬁﬁesOfIn Hegrtibediznent of Figie 2)for é}%‘lp@’,lﬂde Heixht a6tpispe
48 havi ng an nomni nal outer m%ter of about 7.0 nche has rggl 0 .30

L/ 48a of ab#hput @8anches; £ €'56b s eing3Rou{ Ry 38 nches.; She afm%elw Bsefhep
al so vary w bhRé ’ch%%u%; dialﬁf'etd? 'Cﬂeof‘iﬁb &x?eaﬁ%rotector SOOr’ﬁ{eeﬁﬁ@@f i’cﬂgmtlgﬁo the

ultimate | ocation tor shipne of the pipe di nrensions of t
62 . will al swtbedlamfelen@ac@dhbyhmaﬂepqoteoqgeﬁﬂl(ééOzdfmaYnen medoedaned witb| the tpesseritor

the protect %;rcn oh, §eu§rgater than about 0.15. For example, the outer diameter O« of the protector 50

9

25  of Figure 2 is about 7.5 inches. The ratio L/O4 is thus about 0.27. Another method for
measuring the length L of elongated bumper 62 may be the ratio of the length L to the
nominal outer diameter 48a of the pipe 48 to be protected; the ratio L/48a in accordance with
the present invention being at least about 0.15. For example, the protector 50 of Figure 2,
being designed for a pipe 48 having an nominal outer diameter of about 7.0 inches, has a ratio

30 L/48aof about 0.29.

The material for the protector 50 may also vary with the size of the pipe 48 to be

protected and the ultimate location for shipment of the pipe. The dimensions of the bumper

- 62 will also be influenced by the properties of the material selected for the protector 50, such
9



as the |rrpact ‘2; tance ener gy absorption, conpressive strength,
stiffness, r#) AL durability, tensile yield or ot herp(p@lr,gs,bﬁpjgi
capabi | ities of the rrateri al of which the protector 50 i s made.
preferred material for protector 50 is Phillips 66 Marl ex HHM 5502 BN.

pumpor 60 % 1R BoAkCRkRlnc S5 Peorplfy "LiirislS bR, BmESt BRbu00s 1 1

Shel | t estducr)abxhtg, tensile yteldldr otfien pextinbst dapdﬁ]iﬁds(m? g%d iﬁaﬁexalﬁlh&‘ vﬁlﬁ&lﬁﬂteqimf‘e&bxh

pr ot ect or and, t ons o er need not neet nore than
one of th ’Sd{%iecPﬁte %"F‘hm«ﬁ@é{ gPéri’E%te‘\‘}P’t 1sfnllipg 66 Marlex HHM, §302; B

and, in eagd &anfle, b%rdié&orlimi&l&&dottﬁegfkgerﬁég un%ﬁa aﬁ&%gﬂhg lﬂfﬂﬁ&pg 2 Rl £ 1 ed

embodi ment s provi ded. Further, it sho erst oo the presen
i nvent iSon lc@thofatieﬁstahontlémtlpasshheebwopvn)tséctl@teswo t hat pass the Shell

eﬁzts 52a and SZIBSh? %E(?gp‘g@? to ﬁvtlhatth #{géé tﬁb %cidda%(fﬁ’b&)gﬁe lzbrfeﬂglg%lﬁl'uggads

42 of pin tunthed 62 nb&ll notxsEPindre thAe oMddf the absve TR in accordhné With Mk prédedf nal
bore 54 with a pluraljty of thread nenbers 55 forned at Ieastﬁgartlall
W th

t her eon. FﬁWHFeaEﬁ nBnfrshscase igr wotr imited) to ghe SPEGiie £YTARIES) of

t he pipe rdvidedn ur‘ﬁ%?

t hi ckness T1 J(dgflgﬁérjg 3). ap ei g lt%ﬁ&ﬂd% &H{%g{g P%%@&Mﬂg@rﬂéﬁﬂ ¥ he et
di st anide flnmuedthehrcadem‘otet:mrsi%hatqmssthé Shéiktesthr ead nmenber 55 and the

thi ckness T1 i the d| St e betwe centers of .adjace roots n ach
side of a threi?]e ra%g IZaPﬁgi E)}t?e%’x ?ﬁvd“%?ﬂdégz %

formed in tﬁfé}idlﬁg'llyté\xgbgin% Afheeads 42 of BN érdldet F&rbxhﬂriéethbhfoﬁés(il laghcwm

mat able with the pipe threads 42 on pipe 48. For exa the 20 hei ght

HL1 and t hihaigsan miergal bors &b Witheplaralitg of thigad tfeerab%ﬁéufm atdeqst pargjally
certain tygeegl The mﬁh@%énme?sa% af’ezforﬂnled e aftﬁgtgn%g%gﬁe%ﬁ%{mk a‘ggr Cd

threads 42 may have one or nore steps stral ght or
The bo}s 52threags 42 swl ¢a¢h|havhamaappmmhtarhe®t5s:am53ﬂdlm=ssﬁi (Figuten®). [ithechetght of

base 5o, -1 st RBE o e P imied R 0 SRR 8Pt e Posl PR 5 o 1 e
bore 54 adja@igeknessoTitis thetdistard bBﬂWb‘@E theehtetshiftadjasent kageor edch side of attheadnd
52a of box 52 The recesses (ﬁ and 58c be formed with any desired

di mensi onsmem er 39y thedioge phand, tgeag m?mt%%¥§m§étﬁf°vmﬁehtqntsﬁultq ghege and
enbodi ment ., ggfewm@m? Htataeler\m@&é ipe threadf D3R mtﬁtrégan}ﬂt the,

appr oxi mate to or s reate than the h ht Hi r'ead
menber2@G5. heﬁsltérh aggt dhightness "Ethé‘ ﬂurhadamdrnbemrﬁémyss dlmemsmsédo ﬁt atetintyps of of

of about 0k IREHs S e okl  hehaich B3 a8 DAL ulbce AU b, 200

i nches ancb:ﬂdw}gimraightaftapdﬂmjt 0. 063, and the recess 58 forned W|th
a dept h 58aof r.oxi _mat el |nche The dth 58h ce

al so be gﬁ@&% SE %ﬂ‘ﬂéﬁg‘? Hhaé’c‘j‘“ & EROFSS 8 ff nF‘W@W&E"' SFike Box 57

10 adjacent to the thread member 55a that is closest to the base 56. In addition, a second annular

25 recess 58c may be formed in the bore 54 adjacent to the thread member 55b that is closest to
the end 52a of box 52. The recesses 58 and 58c may be formed with any desired dimensions
suitable for use with the present invention. In the embodiment of Figures 2 and 3, the recess
58 has a depth 58a of approximately equal to or slightly greater than the height Hi of thread
member 55. As an example, the thread members 55 in thread protector 50 of Figure 2 (for

30 use with a pipe 48 having an nominal outer diameter 48a of about 7.0 inches) may be formed
with a thickness T1 of about 0.200 inches and a height Hi of about 0.063, and the recess 58
formed with a depth 58a of approximately 0.200 inches. The width 58b of recess 58 may also
be specifically dimensioned, such as 0.063 inches.
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The inclusion of:recess 58 in the box 52 of protector 50 allows formation
of the thread WO%B¥bers 55 in the box 52 such as by al | owi ngcanishegasii ng

tool, an exanple being a tap devi ce (not shown), to be noved in and
out of the bore 54. Wthout the recess 58, as the - threading t ool
conpl etes the t hr gadi of the re 54 ar. shavin

mat eri al @E ﬁ%?ﬂﬂﬁnﬁﬁﬁ Hbﬁgkr?%?’ é?“?ﬁ iﬁWSQHF%b
tool is rememberscwm theeboRi R2€such as by‘kﬂo tmﬂadmggtbm @.ﬂgﬁﬂﬁﬁlevueiﬂg

base 54, the shaving may becone enbedded in the pip hr eads 42 and

may pr event detiee {ﬂopéhw f fod mevedin jgad gyt er#leae@oﬁ% nWethaﬁdbh ggceascif, @ thesuch

and be ver y%@%ﬂggtopt ({x%ﬁ&eéﬁlgvﬁ%%\ﬁé fﬁ‘ér‘;g rom %‘Ié re ceé)é;s \éﬁ%ﬁﬁpﬁhﬁn%

serve as5a glagdedommdiant rémain irethaibox 62 afiercthes thréadingteslris eanaved.t ﬁ)acepthaeplpe
ino

h ds 42. R 12
| npact to t B 1%%%5%@&%@%&315 s 3 e 54, he shanE i gt BERGHRS I (R Bipe
energy E framida %'aﬂ@ﬁﬁ ERESpipdUPREN latt&%ef@ttﬁ%ﬁcﬁ:h ith ahdiBer device sﬁéﬁ%er

62, such as in a fan-like pattern beginning at the term nal end 64. t he

engr gg E ) a pipgpjodagot ilmwtngm;ugﬂ’ t@r@lm@@ ¢dato e bbmréélﬂn@bet‘f@maﬁkfﬁc%m;er
en , the_ener r be

flexes, def &PAE® gﬁﬁ&“ﬁ e rE’ce@%cau eac ﬁéﬁ? g‘lf % é)aéé %301‘%’? f&q%ta lﬁgg{m‘%

r equi reqoeneﬁm(,ﬁh@p@mmhdm energy whi ch can reach the p| pe end (not

shown) and_cause danage i s | essened. The energy reI atively smal |
external inpact Refega gtft?wttﬁ%lg““ 12, “t%ﬂeFﬁ“I‘?a’I“P@ﬂH“W&t%é ﬂ@n Q#

di ssi pat ed h@ Oéhhyn éiorge %ﬁer&f% fbANGE lififad? YPTREs &?ough the maferfafbf®le

i npact to t ter o anot her Tocation on the el ongated

bunper 62 2¢Bumper062eawstme fani-Hkd pagtenn%ergummgmg thesternigalf dnd i s downeren &

of onor gy PIOPRSAes (Yoaek Ca gy pLougioss 2 ity pmpl° e 83 e e ARAR "

crack, fear afd tﬂdsaﬁstst#aﬁs tab ehe iRt 60 Zexéex) defofibs il deflevten Beosusbaach 66these box
52. This failure of the material signifi | cantly cgnhances t

absor ption @focéﬁﬁé? @ﬂumetgﬁathe\ﬁﬁ@ﬁmt feenergy whichganeach fhe Q&Pere@gtzﬁ‘fés‘h?‘ﬁ’é)
pi pe 48 (Figy Cr%l d#xﬁt ageSs 1dasbd.| %@%ﬂ@%%ﬂ%& l@ﬁalll) 'e%mﬂﬁrmp%@t force to the

I n anot her aspe e present 1nve It nmay be desirable to
configure t hmnm’ml exti64 may be ghysotbed podis§patedinaonty dpqmemaf the QIODEG&PWCY 62.

yi el di ng or Il ure. 3 rotector

suscept i bl e A[ r%ﬂ’éﬁ”ﬂ?‘%— Ferpl 8%? oﬁxtaﬁatﬂer logatiop, om éﬂ%ﬂ% OF“G, cfbmpper 62
| ocati onp Ofncreases thé !ﬂ@)ﬂﬁé Qeftinétip, bRt defléctitgy doval memgﬂph OF Kter ﬂding@ted bﬂmWr
radi cal change In stiffness, such, as at abru es in

geonet ry of SEhwhishomexeesss tip 2b0EYSiOR AINFReERY- Jgtheow%a%% Is gieah ‘a?ayfl?ﬁ' 30
exanpl €. ! NeuFRARE AL RA! LidticRkt A bqtngttetetg% RRA PG c b B 156 b8k 52

materi al use tonstruct t 0 and the size of the pipe
48 engaged Mpistthidurpbhithe matnnaBﬁgmﬁd:anttaynhaeces the abswipmrr cftenergy suchethat vhreadheal

R R g RN At R O
the thregd protegi &other aspect of the present invention, it may be desxrable to configure the threadl 1

protector 50 to avoid premature cracking, yielding or failure. The protector 50 may, for

example, be susceptible to yielding and failure (and thus premature failure) at locations on

the protector 50 having a stress concentration, or radical change in stiffness, such as at abrupt

changes in the geometry of the protector 50. Depending on various factors, such as, for

30 example, the shape and configuration of the protector 50, the type of material used to

construct the protector 50 and the size of the pipe 48 engaged by the protector 50, it may be

desirable to make gradual transitions in stiffness across the thread protector 50, and to

remove or reduce stress concentrations in the protector 50. For example, the thread protector
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50 may be genﬁjall formed wth slopes or tapers at various |ocations where
abrupt geonet (09/61836 changes in the protector 50 occur. For aa9/uRed 11231
exanpl e, where stress concentrati ons may exi st, such as at corners
formed in the thread protector 50, additional corners nay be forned

pr oxi mat e QIJJ!QD%" L SHd al=3s I C [ess ncentration at
each cornd P gebbrlty %ﬁ%@ﬁﬁ%&%ﬁr@% ﬁﬂ%‘g‘ﬁ%@}’?ﬁﬁ%‘s‘%@% gﬁ"f‘?‘cgef’@ﬁﬂ?r es
that assi sharges & tiedprogetor S0mwceure For anothed exantple, Wiftrd Stgeds SomBnti@iond nay
stress concentration | ocatjon and thus,a |locatjon, Qn the protector 50

suscept i bIS¥ISt Suqas g carners formed; 1a the; threpd pratector 30, additionat egspers may bg fomned oove
66 My  proxRatt® fH%‘égi%sﬁné Hindts R Riicetheirely SOkéHfation & cablfcdrigeSS 58, such

as an annul ar %oove formed into the cover 81. Further, the depth
66a (FPgure 3)

¢ embedignesbobFgBrendihias specificfeatungs thap assidtdn aiveiding nremature
ffectively, ' i ck : 6 | |
gt r 2?\9{ K;@%&C&%@%%gs %?g{‘%{;{)‘g?%&g&i c(r%’fnf‘%]ngétg *‘%?Z‘%?ém B ot W loBanoh on the

Addi t i onalpkotectersOesusespeibletd filupte r Tdksizbdn reduciny tecbubezbtibitity, b lpfooye 66 igay6 6

and recess 58, as shown, for exanple, in Figure 2. Increasing the

hei ght 68&edPmRedeinsths praiertop 30 proximale; o the feqeay FY SuRR 138 ABeAnIRlAr gTqo¥RdYTh of
the prot et edHtodhe BASESDOFRAMr, IS AHth b6k BIRYED) d i
fracturing of‘.3 t hg per otector 50. The ez’houl er@g8§btna% %’§8¥f%€ﬁg%’qfﬁ%m§%’at 57
for 10 deminumyzedy affensivelytincreasingi thathickness 4§ thefbash 86 pidogendslly Frerigtheningt he
prot ect or ,50 be. . configured such that the shoulder 68 fornms a

subst anti ztil?epggp?’(toﬁﬁ?ﬁ’tpﬁteﬂ?aer m nal end 49 of the pi pe 48, preventing
noi sture from guddiionally, tahcarpule shaildet668iap Behprped detideh he BBRYE G6Wiridh

a protector 50_having a cover 81, In such_instance, the width 68b of the

shoul der @8Fess %3¢ by, forsxample, HeFigientk GInckrasiag thedsight 68 phtbeshoulder G8ness
of the pi : ' | : .y be
f or med sog‘?ﬂ ?‘ﬁ@y é%gééfé(;{eﬂr&%ggn oeosftrrfle.(; og%g)?%tgg%?%gq[ g@%mp%&ﬁ??{éemv‘é&ggﬂ@ end
49 of 16he ppinpaturé Sragturingrafithe protector [58r eltiet shouldee6§ may Hanctioh as dheosdati&7 f@8 i s

fromthe pipe 48, .t better.th n LPt | y.th rotector 50.
For anot héF az}gs}rgpgt}e erxpglg{ ﬁ?(g 4§h§f; E’és@?i%é i E% i Hﬁenﬁ“’%l?@ﬁa u 8y5be -
failu (r]I e, htcbml;ﬁg’:lﬁﬁﬁs@fl (i%0) l;hei Shbfi‘lﬂSleﬁﬁ fohifis ?@u&sﬁn@iulrsea&)n}ﬂomett&miﬁﬂl@ﬂ@aQMt}wﬁper
62 and the base 56 nmpy be a | ocation o ) significant ange in

sti f f ness PIRe{%, AEVEHDSANGIEHTE Tm PRIGERSthY pineifad 4R hen hsrpipt R 11°BRARed tith
bunper 62 ,i3oeABNSE hatng 2 cévef 8DaREsuRR idtantt)th@Wwiith 88b bthe sRdfddr 88 (Figure O
assi st in reducing the dramatic change in stiffness, the base 56 may
be foZfed 3\imay der &rmef iol goregsponds withinthewthiekess of thes@ipeama 1491 cnestbesebh.
Further, t . I [ .

I ncr eased c\?ﬁﬁﬁ%%@%ﬂ&n%{ %%{yhlggfoﬁagdr gigltta?@ﬁ S@ , d%?séids?"? i ﬁ(g Slg% atggl&sjt ci ng
stress the tefminakerid 42 oDths pipedi&dachan i segl thbrewitkt Thadurtier tHenshosldef 68 e
protector 50 in that nto Figure 2, the

rea, .Referring aga
thread pr @&%P‘W%&?%E“&%%’FF&Y@WW‘IW@ﬁlque"“gagodesi rabl e overal |

di mensi ons and peRufihed lexaripl€ Bf @ featife fAf S8RRGA dvoiliing pﬂain{afn% Efurs tHLRePET

I pes
PLP 25 intersection 70 (Figure 2) of the elongated bumper 62 and the base 56 may be a location of

significant change in stiffness. In the embodiment of Figure 2, the end 63 of the elongated

bumper 62 is connected to the base 56 at the area of intersection 70. To assist in reducing the

dramatic change in stiffness, the base 56 may be formed with a relatively significant width

56a and thickness 56b. Further, the end 63 of the bumper 62 may be tapered, having an

30 increased width W3 proximate to the intersection 70, assisting in reducing stress
concentrations and decreasing the extreme stiffness of the protector 50 in that area.

Referring again to Figure 2, the thread protector 50 may be constructed with any

desirable overall dimensions and material, such as to cotrespond with different sizes of pipes
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48. For exanple,: different sizes of thread protectors 50 may be made to fit
pi pes 48 havin 0 95/61836,017i nal outer di aneters 48a rangi ng fronp@r/gsdmisnghes
to 20 inches. Further, the thread protector 50 may be constructed to
have a m ni mal wei ght. For exanple, a thread protector 50 capabl e of

passi ng t he,shgl | at ectd.n hr eads on, the end. 46 of yem um
5 grade p?sgeﬁéffx%!iﬁehgﬁ%ﬁ&hgﬁ?sn(’ Ith’g‘ﬂ{ @P%&? 108y hesmads toa@ﬂesﬁs&al hes
may be for neshinal outerndismeigrsad g GomeP G indheékdto DOURMEIfes. Further, the thread 1 N€
thread protector 50 may be forned by any suitabl e manufacturing process,

such ‘Brotester S may; hegensticted fg haverpeminimalaweighto tFer exampic) arthrgad protector
le. b ) . ‘ . A
Cht o o ountd FHEpRIaRloNE Shol est Wil GifeBlind Bl D o "G UCCOF pIBIGR | (o

ener gy absograde pipe 48chdving amnomindl Hiaer dinmeteh d8a0f stious TilCimckeds hiyebé srard
pr ot ect or wreferring to Figures 5 and 6, the

. 50.,
el ongat ed biAKRE2 Beightaf bot 2 A3 PouIdsi ural ity of cut-outs 72 to
i ncrease ener gy pRs@fdal ipRilecdr J0MRayEOfBREP by §x|9y sultdBle rnnfbfufing Broggﬁ,vélﬁﬁ a

stress concentration to encourage the material” of the protector .
proxi mat e t & Phnjestion aealding.2 The thread protacton $Ormiryrfer examples belipade as a single

redi stribut L:pa \.e I olune.of nrotector

mat eri al ani&'%%fatsl gr?o eldsll 'gﬁé%ﬁ%%&éﬁ{gragﬁua %xg&tﬁeebpﬁ]oﬁpﬁ]n@aﬁwwgocess used
transm $&i omaphffeotiecinergy absorstival @flettivbntdnd fahirachaeftedstiid of Heithehdpsiectof Ne
cut-outs 72_nmay be fornmed in any suitable shape, quantity and

| ocation i n®%he wall of the bunper 62. In Figure 5, for exanple, each cut-
out 72 prefer abl ¥, 0&BBing 16 Fighred 8 shd8! tht BloRba&rbuindel 62 bzl Tcile f
t he el ongat ed burr%er 20112 62%&e itasgle’ng 7%6§Tﬁg @T%?Sz%&g% ﬁﬁig&ggér??at
t heir ends @M-ouBSaihtosinoteastcenergycabderption ofitite prbtector 50. Thhicokews 92 girovide a
bunper 62 and has a.narrow wdth (not sho .__Each t-out 72 .0f the
erboa mont Bt UrEon Rintaeh ihehic o e B St it ik cubgfe 72
appr oxi pat efoyteakupen impact, thePebly rédidriRRiAE the ifph&! eifergy Svdraditge volume of protector The
corners C at the ends 73, 74 of the cut-quts 72 may be left sharp and not
rounded 25 maisnanandnalee pFBe dpJERRG Fngtey, fusther RiniEAZing, the trangmisgipn of jmpagt
enbodi ment ' Rached © & OHS 4 end Bar f pikhe
| ength L of&{e gé’f‘%‘ﬁé‘a?"é{é g’fﬁ%)@?t Sé]é)wg?]dq%lercﬁf%lggt(z g’?‘ Y hg%ldg%egﬁ,r?%tﬁ

t heir ends §h@pe, quantity and locatiohin fhe guatlef ¢he tumpere?. -To Figire?, for exampleceachcut-

cracks, or slats, /6 Vi ng .e 73 74a.bot h. i sposed i.n, {he

ol onoat eq oIRGB PR e R bdg meFirina) qud 6f S8R g AL blper
corner s280 62 4 ifsRhd?4l Bhe #6196 Z3ahus bpan at thér éndk @4.NBichSIAYTE extoiisalirougihen

al so extending thraough the t hi ckness of the bunger havi ng narrow

C 62,
wi dt hs ( not thigksess jof 4Bz bemarar £ ¢rhee ashaopnwidthy fnot shown). Jpagh qubony Toef the
rounded. embodiment of Figure 5, for example, has an average width of between appréximately 1/32

inch and approximately 1/8 inch.
The comers C at the ends 73, 74 of the cut-outs 72 may be left sharp and not rounded
25  to enhance the cracking and tearing of the material. In the embodiment of Figure 5, the cut-
outs 72 extend partially across the length L of the elongated bumper 62 and terminate at
angles 78 at their ends 73. '
In Figure 6, the cut-outs 72 are internal cracks, or slots, 76a having ends 73a, 74a both
disposed in the elongated bumper 62. The internal slots 76a are thus closed and have corners
30 C formed at ends 73a, 74a. The internal siots 76a are shown also extending through the
thickness of the bumper 62, having narrow widths (not shown) and having comers C that are
sharp and not rounded.
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Referring to @é:;ure 8, in another aspect of the invention, the burrper 62
may i ncl ude 99(% or nore installation slots 62d, whi ch maycbmsygmdg,l\m th

a tool for threading and unt hreadi ng the protector 50 fromthe pipe
48, as is well known in the art. The enbodi nent of Figure 8, for

exanpl e i nclu f.o Lnstallatign slots 62d that are about 0.75 inches
wi de and gﬁ%ﬂ‘f‘ ghg’sanﬂ ”ﬂﬁﬁﬂfﬁﬁ’d"@e’g’ﬁ oty bymper$2 may frclydso| |

such as a twé Qﬁdﬂbﬂ: mstauaﬁdnsma{sl 63d, Ol may’ BE us&f ¥hth"8) thoCroR! BEeafihg a0 ON
and off the pip Referring now to Figures 2, 7 and 8, the

central o }BEWF%SJ“B@%PTOM‘?@Y 5P Srost the Pipsc#Syas ispeell knowndin the ait.y The embodiment] v
d t
open,  such! SRR & (6 exaile A four MO S5 0d vy TRV abi 7S B e, 1 o

in Fi gfir eafid abeut OJSG incindseddepy wWhithmarg énpagesble withethertabl, vk rasSd stasidaiddi ng

fromthe bha centr ormed to partially or
conpl et el @?H}P*H °6%ﬁ%?‘%¥°t%ﬁﬁggﬁ%q%@¥g?é§&q{ cover 8la of
Figure 8. For gupm w%@agﬁre@zez%arsa{h Cenedl génnfgosnp &

openi ng 51, debris cg??lonot enter 'the lgg end 4 2 from%ﬁ%s%’t&ﬁégb%} tector
50. In yetnirelyer panlallmgwrecgmlmcom exaropie, the protectorrhdl may be eingpletely?,
the centr C r.8 e d e recessed

82 may be%*’o %‘\{%, %‘ﬁ% |ra§1 étﬁgrh%%bedbnrl&?mgs}éoon fm&?ﬁﬂ’l&\nﬁ ngSure
2, theor etiesprottctoe ererha}Bihchﬂea cenfall dover 8k ekiendifg fiewi ﬂﬂdia@g 56r Offie centrait he

base 56 that aIIovvs the t hread, protectaor 50 and pipe 48 to be lifted., A
devi ce, sGeYFr&d may be formedy E‘ﬁ‘éﬁ etelyggves dhs opeBing o, fugh @s flﬁéh%‘dﬁ(el i ke

mermber 84 )gfbi‘—rhlfah@f 3] §8 I%?Clax%tgyle GRBRGRS ShelalTcBR P Qélﬁglre%[y §9ve@§ el N @

non-vertic position to lift a | ower the protector and pi pe
48. opening 51,Rigbgs camigt ensey the pmegnd @6 fiom awisidaitriproteator 0. dn tyeixotberd

thread pratector. 100 capabl rot C hrea s 42 on it he
nter or pesig o as R, cxamale B KRS e Mo UBYE 1 EDEE o e o
presens i myepitier B2. | STHehdsessed hﬂerﬁiwm eka@cm ﬁbm:mla Wﬁtht hfy ﬁesiraemdshalpeecgg
ua to t rotec 1

oot a5 cORMBRYIoGe ToTErEdnt reseded BRBb 248 HRika degtier B euP DR iom

i ncl udes ahdRRE 58 FWat afoWs ﬂlelé%ad)mt&fofr i50Gndpipa! 48%o be lifted| MOBRVIAE sRASR 2l 56
in one direction and engageable wth the box end 47 of the pipe 48, and an

el ongat ed hipglnfeot smwnbrraftsebmmﬁgﬁad( |11§PI'C§13 fcrprifke mesmthes $41wben fhet pipe ASpandi t e
di rection. | epigﬁ

pr ot ect or °2‘§%,%‘e§ﬁﬁ°%d Pﬁ?é“ﬂ?ﬁ%%e ¢ 8?&% Btk %Egm] 19%& I?d‘tl F%%rb of
t he prot eS0and pipe.4830 The base 156 is a portion of the pr ot ect or
100 | ocated proxi.mate to t rmna t he base
156 may i ncl udg{ efgng noYy 1 §'EFF135C@ e“bt?"%g’éﬁ‘tmf%l?o’i %&@&ggﬁgﬁg 168 fﬁa
abut the to@rp%te&ingeﬁﬂla@ﬂ@éadg ke ¢ BR MBrivhas drhebed efd 45 dtsﬁn @%%Qde\’\/lnt h

t he protector . The seat 57 preferably has a radi width which is

at | east a&scardange vath tm,gresega inypntigngs phaym. The above description of the pin end thread
14

protector 50 and its use generally applies equally to the protector 100, except as otherwise

25  described herein. The thread protector 100 includes a base 156, a pin 152 projecting axially
from the base 156 in one direction and engageable with the box end 47 of the pipe 48, and an
elongated bumper 162 projecting axially from the base 156 in the opposite direction. The pin
152 thus extends to the one end 100a. of the protector 100, while the bumper 162 extends to
the other end 100b of the protector 100. o

30 The base 156 is a portion of the protector 100 located proximate to the terminal end
49 of the pipe 48. The base 156 may include an annular surface, or seat, 57 that faces and
may abut the terminal end 49 of the pipe 48 when the pipe 48 is engaged with the protector
100. The seat 57 preferably has a radial width which is at least as large as the radial width of

14



the termnal end 49 of the pipe 48. This allows seat 57 to protect the
termnal end 4379 %Hp3e damage. The base 156 nay be formed witios®iisi
general ly rectangul ar, or square, cross section, havi ng a hei ght 156b
extending fromthe seat 57 to the end 163 of the bunper 162 proximte

to the begi r&%i‘ggwggletng@ er,. and a fhickness 156a, such as shown in

Fi gure 11. iR ppedRt Jhisidlows ﬁ%ﬁ? to Plf?@cb%éefmlm%&om
nerely the Qamsss Sﬁﬁtﬁa%lﬁmﬁf'ﬁeﬁiﬂfe %ﬂr

%(Hr on
of the seat 57, in which instances t egtan er %045%&%
subst ant i al lhngg p beighty1 56b eniending ﬁemtthés?eat 57 to the end 163 ofﬂteehmlp&glﬁﬁ frogiinatehe

end 164 of (hERITRERIEQERY weed 48 5 Wckiest Eike. 1S a51hrwe Mgy L6 OB ¢ o
t he bases10 embd(ﬁﬁlcnté\gﬂot@hmirn)jsih@ bhet 136 n@d?ﬂfcﬁﬁér@l&@lﬁb érbs%lseétfbﬂ oFihairoiter 1603 of

t he bunper 2 1S not djst and is | oosely defined as the point
wher e t he b gsnt 1*&?21094t}0§t°fﬂb@ F445 5% ingphich mstageesiibs elopgatedobumper 162 ¢atendred.

If the buW%ﬁbsﬂaﬁﬁaIWre@f{rﬁG&'tﬂ dafgcknesses W, W. .. W\, or is tapered,

as shown eln gure 11, the reference "W refers to the
average thi cknes%‘h@iengthnio@tf th:ﬁBumper 162 of protectorTmi) Figogst 11 is méastuee fﬁin@lﬂgﬁt ed

b d h b
st about gl theh {8 Seairtmmmet 160 e SrpPateng e aby Rivpes |65 49 the et
hei ght 1p6b 196, hB&inEBulETR aﬁﬁa)écxla@d Wat bRsther bnd 163 @fth@ﬁuzﬁf,@rfl%ﬁ bt t distipot.

enbodi nent of Figure 11, for exanple, the |length L of bunper
at |east abend isjocseiyriefinesd asribe paiet wherejthp bumper 16R st begins aatmxe%s as Berepplafier t he

1 0, 1550 k8 RSk Bl sy LT 95 R ORAEL S 0,

with the sife exhmploén Pigpe 48the oeference “Wéreﬁa’r@toﬁﬁé Mrag?hﬁcl&x@ésldfﬂnngerﬂlﬁef erred
di nensi ons have en fqund havi ng. a nal outer

di anmeter of 7.0 ﬁ ’Ell’h‘étf ﬁ‘@r?&’ﬁ%atﬁd H’PF%?&(H@QQ; 1W6‘f° ee FiG s neepent
bunper 15 mv%ﬁt?orﬁﬁﬁ‘;ebé & 1@%@%0@@[‘@ Snchiks. hFﬂrﬁﬁr I@ﬁeel%&% 3] d.’t‘fﬁ’é“ﬁdrﬁ&r W})ﬁ?t
formed such that the ratio of ength L to thickness I's at

| east about hﬁlgbt £l Oyﬁﬂtﬁff@ﬁtam(yméwéc aeleaSltri 8 Hathﬁm&ménmbment(ﬁf @lﬂé, 11,
for exanple he n

s b st X e deraat £of Babthor s, BTPRTBRE Rl BhPRR AL TR
L may al so bemp&asrphe the he;ghﬁamﬁbdafm baks 1 5@isi ab leaktt dboanh® hrehesvandi préfesablysuch
as for exanple the outer dianeter OQd of the thread protector 100. The
rati o of Ieﬁ&?rﬂq_ to the outer dianeter Od of the thread protector

100 (L/og) may, iRe &nfeRsid ehdbibihatddSuRbesfRimd %vitﬂﬂleépz%c@'ﬂ?@éﬁéw fan
about 0.20. For 30 exanpl e, the outer dianeter the protector 100 of

Figure 11 i beapateated7. The rﬁ@lmng Preéerred dlmemsmnsdxam menl @utnhlf@ Rib® 48 hgvipg.a

be.the rat i OBl R 7 eleS” PheehaR L e SPOEw of e A AHERT kB, 1O

-
-

48.  to 1_521113&@ irﬁ&b&ﬁandehﬂt}f b Ipﬁbsédt‘iﬁ&nudh m@ya Bé tamed swdht thatttherapb &f e
|12ve ntion b(lae!ng L to tlncleclness %)8,%‘1) is at least about 2.0 and preferably over 3. In the embodiment

25  of Figure 11, for example, the length L is about 1.8 inches and the average thickness W is
about 0.45 inches; the ratio L/W thus being about 4.0. The length L may also be measured
based on its ratio with another variable, such as for example the outer diameter O¢ of the
thread protector 100. The ratio of length L to the outer diameter O of the thread protector
100 (L/Oq¢) may, in accordance with the present invention, be greater than about 0.20. For

30 example, the outer diameter Ou of the protector 100 of Figure 11 is about 7.7 inches. The
ratio L/Oq is thus about 0.23. Another method for measuring the length L of elongated
bumper 162 may be the ratio of the length L to the nominal outer diameter 48a of the pipe 48
to be protected; the ratio L./48a in accordance with the present invention being at least about
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0.22. For exarwl g?{fthe protector 100 of Figure 11 is nmatable with a pipe 48

havi ng an 1836 outer diameter 48a of about 7.0 inches;  pATMESOAI13P

L/ 48a t hus bei ng about 0. 26. It should be understood that the
bunmper 162 need not neet rmre t han one of the above criteria in
accordance t &ahh tnAN: e @0 I,n. each .cas. IS n i.mted to
the 5 sg\ggl Plré:lhexa 91§ DIP lgandf Figite 11" IFIVY’ﬁt éfpé‘?ergét&a‘f‘ﬂ g Egur e

11, the el mgmaemtmmmeteﬂm mtymbe Odihche€;abd rafio LV48althys YeRigaboet 0.26. al ong
its length L anij have a crpss-se @nal area that is |ess than 100% of the

rect angul ar %‘PB@S"%W%I %Fr § bympet 167 aerg: pot meqt maare than opecef thet

t hi ckness Y¥Rk t. e a
t ot al tape%ﬁ‘ al Shgﬁa?g Edﬁ%th?g{er%mﬁantéﬁ@H% g’flggtaml%péa eas?1 “H% ‘Pﬁ% 8
degr ees$ Tmcéic@rpmleypmmér 162 of Fi gure 11, for exanple, possesses a
Cross-sectional g tha u he t ul ar
cross-sectional S@ﬁg \S%g e, &‘Sﬁg) qum%ﬁ’?éf%ﬁé?‘ammpm
extendi ng aloagnitshergth LhadHade EQtd%ﬁ-séo@iBﬁalQi'eatﬂi@t s 98 tthan100% of the re@t@ngular
termnal end 164 of the bunper 162 of between about 4.0 - 5.0 degrees and

an i nner t §§98s-sectionglaregsof] B@? lkegth Iatimgs mfszﬁtQSt thicknesrelr efcthe bymperdl 62g Forom
h
terrgod?rnTn? aﬂ@gbunper Bcﬁg&mé}d@@% o‘3°?r“‘é hﬂg 1{;‘{?@% ng?mm#t "I%ga(r}1 %{Ee&i Bpers

Ai , A21andleag abbutbliBegreé? Thesexemplady h\lumw 1\612tdf ans«pel:,tfot exampi¢, pobsesseb@ of

Flgure2 AIternteI u r Y, d as hayj n- uni form
cross- sect FORe-Sect fonal aheattﬁgt lér?gglg 7&2 Pfg% tg{)ag{ﬁpéanmelar FYSFS'%?QW%F &‘?@”‘T?Brrper
162 has t hiegdsnigsses4; raﬁ'bﬂtef'&géxfﬂmﬂendmg frtxhlas&mﬁémt/tﬁgaﬁt PERR W 02 1@18%1/\1; nciges
to a thickness W of about 20 inches. The average t hi ckness of the

bunper 162the§elasadten® 164 0f the pumpen 162 o befvgem abaih A &rsh Gdegreas e vagrinner fiape
the thread t i ted 1ot q
ol gng ey ngg&%&t aBdif 180 1139 ﬂgf‘e@?@:tc%c{i:ﬂegeﬂgﬂg\c}ge %B'g‘é‘?#?f‘g' 184 e{ﬁp d ' Be" ©

The pi b5 158f theahunmger 162 IilEﬂixatheﬂEIabodlmemtpﬁmt bunpey , 162 snayapea lidrened fwith tdpemst
partially

gth .end 4 nd.pipe threads 4 8.. For
exanpl e, ﬁlem]ﬁfﬁo{%g?g Y- fpan of by DSrd%?rr@?? nlqu P&%Wé%gfiSpF By Rg&ﬁ?‘ﬁa{b g an
outer sur f Bqrdlb4AnkrnbteB, fHebinipkrt L62Qfxayi e Wedled as havitigaiRhSnifohn tRsEsdtion.
|l east partially thereon. The thread menbers 155 are forned to be

mat abl e wi ththeigmbpdiment of Eigure 1400k ppmpls, thbuspen 462 basdhicknesses samgingafrom 2as
described ghaMEss W3 of'Ytofit b%§ H{%ﬁ{es b atthicRRds wtnbfaxﬁm% R inPhedt ePPhverihe

Still referring to Figure hread protectorl 00 may be constructed in
any 3020 déscknatd W mﬁﬁbq: htlrtmqrr 162 is shooh0.48 maheso}trslwrhbhdunderdtoqﬁr, hwemtthm zes

of pipes 48. For.e different sjz ea t cto 00 may
be made to tF‘reBﬁi B&°3r%§e‘r98\? fﬁlbe ‘?{Sﬁ‘ﬁn{tl VBrer n&q“mtedcfo g?fgefe “}Pg’ﬁg, ng
from 2 3/ 816n6heany of e abwbpmﬁ&bfaﬁﬂ;ﬁés, the thread pr ot ect or 100 may

be constructed to have_a .m ni nal For exanpl.e, read protector
100 for The pian 152, havﬂxg ends Vl\’§2a, 152b, respectlvely, 1s cap ?e gg at leastppartgal ly

engaging the box end 47 and pipe threads 42 of pipe 48. For example, the pin 152 of the
25 embodiment of Figure 11 is shown having an outer surface 154 with a ;Slurality of thread
members 155 formed at least partially thereon. The thread members 155 are formed to be
matable with the pipe threads 42 and may be shaped and sized similarly as described above

with respect to thread members 55 of protector 50.
Still referring to Figure 11, the thread protectori00 may be constructed in any
30 desirable overall size, such as to correspond with different sizes of pipes 48. For example,
different sized thread protectors 100 may be made to fit pipes 48 having nominal outer
diameters 48a of ranging from 2 3/8 inches to 20 inches. Further, the thread protector 100
may be constructed to have a minimal weight. For example, the thread protector 100 for
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passing the Shel.l test and protecting prem umquality pipe having an

nom nal outer QPRAG1836 48a of about 7.0 inches may be fopgps g a
wei ght about 1.75 pounds. The option of including a g?%glgi’eﬁ%
and shoul der 68 as descri bed -above with respect -+ to protector 50

(Figure 2) is not applicable to thread protector 100. Further, referring
still to 5PassingtheShell testignd profacting propiumm qualiy pips having pn nersinabeutarGlamater be
entirely org pald r r . | gl l,y as descri bed
Sbove w t b #oEstabBhe 40 ERKRRL W tommed havp AU BhonE) 75 plnal. 2 EPOTTLPTT
the central coveThSdptemtefimtdudingmprobe Gonehdshadlderf68 s deskhiBed above with respect

Figures 17-22 i,klusg Zﬁg e | ar ,egiodi nments of the present invention for
pi pes of 0 Profeciof {) “rﬁégg‘f"é? licghle tg thropd prqtecter; 0Q¢ Eurtherreferring atilijto

{ ect 4 o : - : . ¢
pr ot ect of Qfgufé)fl,ftﬁbﬁ:eﬁttr)ﬂ o%@ﬂné@l afmaﬁrla&ct&'lﬁenﬁ? b@%ﬂt?fsﬂr @ paﬂﬂgyg!n{eg%ﬁég‘; er

48a of 5.5 inches. The bunper Tength L is approximte
and the aveheepaengdspalanly ai deseaihied abgyerwish respest tp @oté@or 5 hsthp embodiment of W L

ratio of 4. The i i ter s a i pat el.y 6.20 inches

provi di ng aiifg}n&ﬂop%%teﬁtraq%%\geﬁ?g%t%%)g\ %.e 5'2‘{) g%"g&f/elié'a of approximately
0.36. The base Figogsh730hiustrate exemplafylenibotiiiing! of the gesentiREfRion fBVpiges s an
| npact trave] distance D of 2.19 inches between 15 ‘term nal bunper end 64
and shoul defiffsvent diametsrs. Figuret ld iHpsizates @ pin thyeadsprotgetor,fflofor ¢he min ¢nd 46 of & dt h

W is apgr Oﬁpglak %Mnga%gmkﬂﬁ?ﬁﬁﬁ]et@f'%atm ?%Sﬁ%‘é@%guw%rgw ?sﬁﬁ:@%@(&rﬁ&t&gﬁl 63

i nches. The cross-sectional area of oni
portion 4022i0snehepand theeavetage bumper #58thoW ia apwoxianatply .48 amohas plovidirgpea W/Ht h

VB tinmes bunper thoe L. .. .. . Fi gure iJlustrates .q. box read
pr ot ect or 4%°f°31r£f¥et}88>?u§}?ﬁ djameter Qa fs; ap?gmﬁ‘g"%gl%#go E’ﬁﬂes p&"ﬂ%’i‘?ﬁrf’a}} Ot
di amet er 48apmbximately MCIESnd THEL/BRTRET appeii@hiely 0362 PPTHX bigt 1.580 is
I nches and the average bunper wdth Wis approxinmately 0.38 inches

provi di ng aarRreximatelyo0@f inches providing gm ampast davel distanestid of 3cl9; wches between
appr oxi pat e ' r.av i -0xi JRtQ! : nd a
L/ 48a OF@ apt‘#rg%aﬁgltlr{é% Qgé 5 3 .aﬁq‘ﬁgd"gt%é 27 Ilag]%?nﬁf&fgtgﬁﬁlﬁé %gﬁ?o%‘%aﬁf f} 8'1 Eﬁ@
i nches widtio Wdb appraximatghyn@.82 inchesaind dhesbasn eadth We is 2pp@ximatdiy 6.68 dhekesn
term nal bugper end 164.and shoyl d 157 adjacent f.he rmnal .e 49
of £ e pi po THE CroRHtsSHNEN S8 AF U etk e tapet Sl poricth 40 I APRIONBREN 1 on
flange 159 %%wdk&mgu@aeﬁb%aﬁé@mm%ﬁmw@uxﬁ&r%gm@ that the

er

term nal end 49 of the -f)i pe 48 is covered by shoul 157 and therefore
protected. It shbignkg 18 illustigies a hox tegad pereatorAl 0 forahebaxeind #7 ke pine 4Bchagmsepi pe

48 wi | | ,yar ' L.t ' ' I ORS.
tnd wi P ol Baflet] AT Rs, Th e ImghPE IpABERlRS1 30 TRYG £
appr oxi mat ethg ®Fefafe bunheswidthW orappoximately A8 inahes providiog rpWyL 6dioneft h19.he

. : . : . o

ner i oFROOHSRS (BEekt B ek RRE O iR dRds HoRr RS 18T o2
17, and a L/48a of approximately 0.22. The base length 156b is approximately 1.08 inches

providing an impact travel distance D of 2.28 inches between terminal bumper end 164 and

25  shoulder 157 adjacent the terminal end 49 of the pipe 48. Shoulder 157 is formed in part by
an annular retention flange 159 extending outwardly from base 156 to ensure that the
terminal end 49 of the pipe 48 is covered by shoulder 157 and therefore protected. It should
be appreciated that the outer diameter Oa of pipe 48 will vary due to differences in thread
types and pipe dimensions. End width W1 is approximately 0.25 inches and the base width

30 W3 is approximately 0.50 inches. The cross-sectional area of bumper 62 with the inner
conical portion 402 is approximately 75% of a rectangular area of base width W3 times
bumper length L.
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Figure 19 illustrates a pin thread protector 420 for the pin end 46 of a
pi pe 48 havi n§'AP%61836 nopi nal di aneter 48a of 7-5/8 inches. TheThissheizs:
length L is approximately 2.06 inches and the average bunper width W
i's approximately 0.52 inches providing a WL ratio of 3.94. The

out si de di aneteg. i s .approxjnat el 14 inc vi din /X of . .
appr oxi mat el y 1% H“s%‘#fsﬁ B%ﬁdg@t%ﬁ?ﬁfq&éﬁ B‘?ﬂg° apige A3 bavingagt h
56b i s apprentinaPdieiyted 4880f NG fches, Twm;f&ﬂ&gwmmﬁﬁbxﬁra&wboéhﬁémce D
of 2.50 inches between term nal bunper end 64 and der 157

adj acent t #d the avsrage bugigr wislts IV isiappiowiseately 0.52 aches monldmg 3 W/bpgmfm ely
0. 37 h
o os. sect TanBitslip Siedie iWafbrbatiuy s30TAckE PRt 8 1964 P SNSamAH 025,

i s apprixi amt elly4841ef eppraxinetn Tl aTharbese EhgthO56bbissepprexitbieldB0.4B ribches
bunmper | en trat es a box threadﬁgéot ect or

430 for t hg’toﬁ’(ﬂlwge%mg’f‘%?avzfl 5}%2%@ ‘%&/ﬁ]{j‘c es betwesn fermynal hymner ead 64 4ad of

7-5/ 8 i nchgfuldEh €57 bdjRédnt tHRNEfnfindl dnd @pd}’ftﬁé Eﬂ%tﬁl YErk Witith WS Spproximafdlyl t he
aver age bugger width Wis approxi mately i nches providing a WL ratio

of 3.80. 7 inphes adrthe baseavidireWe is mrqun@tplmoeﬁ& mheu ¥he cwes-saetionsd area of
i di t el
0. 25. he DSR2 duf B BBiE bolien 402 i ftinfhete| 0 8t a RERIaTREE of

i mpact 10rawzfsb“ddthmmﬁes[h\mfpeileﬂ§thlmches bet ween- t er m nal burrper end 164 and
shoul der 157 adj.ace t he termn end 49 of e pipe 48. End width W is
approxi mately F18UrC dHustiates abox e%ddgofsgeé‘*wft&!We\ngieggéZ)a%mpﬁé?@P‘gma 72
i nches. The,ehans dﬁﬁﬁiei' 982 ABMAInees. The bREPBCEnSR vastabpﬁokaﬁndtapqrgﬁﬂmes al
portion 402 is approximately 71% of a rectangul ar area of base w dth
WB tines bmﬁjhc avwhmver width W is approxirhajely §.51 n¢hgs proyiding ¢M§er@nq of3.8F a
pint hread ""gd Vi n nal
di anet er 4 4@1@@% él The bl 472‘?60 c}?eSBhR'E %aL/OdrO(t;)I% a%béegg

i nc heslﬁndaﬁdﬁe Ia&r agapﬁrummelwmleh The Sba@eplmgvhl Iﬁﬁbeisyap@rcﬁ&natalg(hQS inches
provi ding a WL rat) out si di anet er

appr oxi mat Broylding a?’l“‘?ﬂﬁ‘%%veg?hé@f“c‘ﬁ ng}?fe@ S)e%en t‘?ﬂﬁ‘ﬂ}a@)gﬂ ‘H’H?reqnﬂ 164284 ang
a L/48a of smmepxsmjséan Qze&&mlnm%db@s@f ﬂx@%ﬂieMSSGEnd Width W1 @rapg%namyl y

0.46 inches providing an inpact travel distance of 2.55 inches between

t er m nal &Bemches@d@he base VetV éy appoximap A mﬁlrré tTéP grossrpectiprpl araf t he
pi pe 48. E ‘Wﬂg dt h
WB is apprOX|]i2rateI &@J%Merc @;HQJ’ORMHT@%%LX ;gg)éﬁxg{e |ona qg?éet%%gpﬁaﬁeﬁpwefr 62
with tRke |hxsewv1dtbrWJ:mhequnpeotenng. i s approxi mately 30 66% of a
rectangul ar area. of e.w.dth WB tines bunper length,L.. .

i gure 21 1 | | ustieled B it itiseiiee A B BiERY BpIRsTR dor e ain e 46 of amips 8 o

pi pe 48 hayivif a nominaRdideieR38a 6f R8B! iBENe4.SThe bulp& 18ngti £16 Spprdxithaltisn P.Od
length L is approximately 2.06 inches and the average bunper width W
i s appr oxi ighes apdghesaveragehumpst widteWhis apprrimately09oinches poviding a W/L ratio
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of 3.56. The outside diameter Od is approximately 10.71 inches providing a L/O4 of
25 approximately 0.20 and a L/48a of approximately 0.22. The base length 56b is
approximately 0.46 inches providing an impact travel distance of 2.55 inches between
terminal bumper end 64 and shoulder 157 adjacent the terminal end 49 of the pipe 48. End
width W1 is approximately 0.43 inches and the base width W3 is approximately 0.74 inches.
The cross-sectional area of bumper 62 with the inner conical portion 402 is approximately

30 66% of a rectangular area of base width W3 times bumper length L.
Figure 21 illustrates a box thread protector 440 for the box end 47 of a pipe 48 having
a nominal diameter 48a of 9-5/8 inches. The bumper length L is approximately 2.06 inches
and the average bumper width W is approximately 0.52 inches providing a W/L ratio of 3.96.
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The outside dianeter Od is approximately 9.86 inches providing a L/ Od of
approxi mately Ov@49/6183¢ and a L/ 48a of approximately 0.21. Thep8pggeogsigt h
156b is approxinmately 0.20 inches provi ding an inpact travel distance
D of 2.26 inches between term nal bunper end 164 and shoul der 157

adj acent the termnal end 49 of the pipe 48. End wwdth WL is approximately
5 0. 25 i nTheeutsidel diaimeteh Bs & apprdiximatdy P86 amobesoprovidinglayl/Os Flapproxiteately il

cross-secti gnal a_pf . ith. the jnner conical | on, 402
< appr oxi nEboRy S of poprorimalBl DAL e ekl i 154835 sBRiRciRaefdl A s
bunper | engptoviding an impact travel dibtagieT® o 7.26lissched bétwedn' teingifalcbuiper tdd B&and
protector for the gl n_end of a pi a nom nal di aneter

46 48 havi

48a of 13- 3slwuldes A8 adjrerat &?rﬁg@rinal@nggﬂ of m@%ﬁ%ﬁso@nﬁaﬁe@m ipapproxdmatsly10
3ok . i . : P WL

?gt I 0 gf g\?/:.eg'?.g?néﬁg iLtg%%%glgéI@? g%@é@% @lfgy]ggtbc?‘gsx: rrateis;mﬁ}%gll a{}%c es

provi di ng abhmpi 62fwittpthe dmiermasrstay portion 402 islaparmtimately 66% off 2 plangularmam¢acdfy
0.15. The base |, h.56hk is roxi mately 0.41 inches provi di ng an
i npact trav §3m1§£§&§@ﬁ%%923fe§ﬁ8 es between terninal bunper end 64 and
shoul der 157 adj piagRt17tdM ili8dtiited alpirPiffbad ProtéctdriTer Mk i ¢hd-467d pipcldiSmaldng S
approximately 15 "0.40 inches and the base width W3 is approxinmately 0.70
i nches. Theanowinal digoeicnAld ofd3eH8 brches. Thebumperlemzth Liis ppproimpatelye? 0% mshesal

ortion,402 i s.approxi 009 of g rectan rea . LAt h
U ¢ neod0 o mEmBRERES Shivet Xiah W0 R apfhok ity 655 lond¥i8yiBine « wiL RS B Y |
Sr ot ect or 4;13% ]fcoﬁflsxéibgilaaéﬂmf (%nii aﬁ_ili_roaftrt;aelpilp@|24ﬁcli&ﬁpfdvgiing a L/Oapﬁq;p’rcrﬁlnalttd?yg

i amet er a.o - i nches, e r len appr oxi .
A U YL R T R TN I
provi ding ap%/gv\lfgﬁ%%ﬁ ?rrr]lgict %afd- distance of DU Heh& SiewEkino@RARAl BHnpe? end 64 and

appr oxi mat e hes providing a L/ Od of approximately 0.13 and
a L/48a of shyidexilfhediagend thedermihal opd 48 df demypine 486 FEnd vidthpWo s snpredimatglys7

2 oh ovi d . A . . _ .
o By Bl 6w Eeloslalao8 i %, coshERRE pecty,
of the pi pebdperts2cwith eHelinék comsicAA ppition i40B ieipprakimately. 2% ofwteetnguiar dreeobase

width WB is approximately 0.64 inches. The cross-sectional area of
bunper 62 \/\PW"Y‘Q@WﬁW@FS‘E’é‘FHCE?Pg% tion 402 is approxi mately 70% of a

rectangul ar ar ?ar%ixre 22 illustiRS @ bok HrbhdPBotbithS 0TI TRE box &8 Tofla pipe 48 having
Figures 13-16 illustrate other exen‘ﬁl a(r% enbodi nents of the present

i nventi on. Ememinal diamgten 48mef 13x¥/8 inthes: Sthedumpenisugth L iFppprpemately hif inches s
usef ul r profecting .male th t | - f ' nd
szl S0 A M AR sl 1 g st
and 16 i s ugeé whtsiderdignetieot isnuppfoximatelyt3itaidehod providinge L/t of approxifatly a
R aa 15 Sasnd et of pyicsimehp 15 e Tha bsse Tongth 156 S approximaleny 0 47 Tithes

providing an impact travel distance of 2.26 inches between terminal bumper end 164 and

shoulder 157 adjacent the terminal end 49 of the pipe 48. End width W1 is approximately
25  0.25 inches and the base width W3 is approximately 0.64 inches. The cross-sectional area of
bumper 62 with the inner conical portion 402 is approximately 70% of a rectangular area of

base width W3 times bumper length L.
Figures 13-16 illustrate other exemplary embodiments of the present invention. The
pin end thread protector 250 of Figures 13 and 14 is useful for protecting male threads 42 on
30 the exterior 44 of a pin end 46 of pipe 48, while the box end thread protector 300 of Figures
15 and 16 is useful for protecting female threads 42 on the interior 45 of a box end 47 of pipe
48, The protectors 250, 300 of the embodiment of Figures 13-16 are generally similar to the
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19 exenpl ary enbodi nents of protectors 50 and 100 descri bed

above with r ®paI8360 Fi gures 2- 12, except as otherw secdasesi sy
her ei n. Referring to Figure 13, the base 256 is a portion of
the protector 250 | ocated proximate to the term nal end 49 of the pipe

48. The base 256 may be formed with a 5 eneral |y rectangul ar, or square,
cross sece¥eawlary smbpdiments afipratentors S0 ppd 0@ desgribed pbows with Irespect to Figures 2pase

256 has ajj hicdnes : Lght 256b. The base 256 nmay include a seat
257 t%’at butéﬂlﬁg&tdg%bﬁgpﬁgﬁd 49 of the pipe 48 when the pipe 48 is

engaged wit h tRefepringt toc Figure 13, theSbase 256t isca quottomhi of the pfotdetay250s lokatednd
14, a cover._281 is .shown.extendin rom:t S 256.. The box 252 is
capabl e oP °FhP %&?ﬁ@‘?@eﬂé‘ﬂ‘ﬁ%f‘%bt‘%e‘thﬁi%e ?ﬁ@ﬁﬁ?%%ﬁ “BVrPeeH’Hmﬂ‘g.W‘ ? 10
exanpl &, péRrdirectingulas, drliqiite, ookk Bebtion. ithe emdbdiRRAEoI 3 gurdfl 3 Yoreahipta! i ty

of thread nenbers 255 formed at |east partially thereon.

The out er thehase2I6 basz thickness 266 andoaheight 256b+ Jbe brse RS0 mayinplads aseas @5%i t h

one or o ' I EZJ%Q‘F, { L e y be
formed i nmgtném%sﬁtlhtg g%méﬁaggg%gé B & I’ﬁ’quan P‘%g;ﬁg?g’%%&lg?‘ﬁ %%E%hﬁtﬁﬁlze é’g’geg{gg%.
For exanpl$). Intke &rabalimestrof Figuedscl3and 39, a coveh281lis shewib extending from the Basee 13
I nclude a I r, of ul ar channel s..260a, 260b forned intqQ the oute

sur f ace 2858 Pty 3hds Sonable it benudety proskinehe B3 Sueadi? ok PR NG, For
bar ti 89! Y oigiige, e box 2521 i HeRASEavEROEn QiteinP bORSE52Hh TRNRMRY ofl fka
protector 250 nmay instead be fornmed wth one, or norée than two, base
t ear st ar members295 fprmed ahlesast partighiy theregny . The el ongated bunper

262 of protect L B¢ t & ' nper
arms 286, 1 t o &R flhet 954 o e 946 BPpExdis 2ot by be rofF Hith Hie 2
i ncl uded, miokebdsel bqae starters RSP 8Thdybase dean startbra 259 miayrbeefonnédnin any ehitibiyashape,r i ng
shaped portions 288a, 288b. Further, the t r nore bu ar 286
my be. | oRHARIAR IofeRRE oo e Wi HG  For' exautbles i, s ieer SRS 2d, B

out er Hst efbOHmeRITERO 1S irRude @3air OF atdiar REBREISVE04, 260b formed it@tHedule? has
a length L1, and the ring shaped portion 288b has a length L2 that is

smal | er 28nrfacerd§Bharpund the circumference pb fhej hasg 36t and e Partially infonthe

i npact engr: S%r%'sgt LIBR r ms
286. In F?{é%érﬁgs ?pgﬁﬁ‘é?’a o'r%g))?;a%re}pl’e, rbtrﬁg&%ruztsgrm&nnts}?%drm&n e onég%ed
ri ng shapermprerthamiwo? B&e teangtaftére 259 bechdnmals 260a0260bupon ext er nal i npact

t hereto. e | ct .enerqgy. travel ound the .outer ring shaped
portion 288a aﬁge tehqgﬂ%g?é rbulng’elg hzggg%f p{0§§$gqr fslron&ag h%@ge p Pt Po Hl‘g%%faﬂy
causi g i exteftiihg BimpéCitths R60aThaheénemBedifieit 6£Bighten]B, tWe Vagfper arms 285 &e0r

box 252, the energy may be substantially dissipated or absorbed. .
| f i npact nsirdedyihe bummps arms 480, heing suywlarjoytes and mnerglongated yingrshapsd portipns

SUress  ogslOBRRIRb, ybr SFOUIANR alhie28BhEY bétonibd bR ARFRLR Wadihs250

proxi mat e e starté
L. For example, the radially outermost ring shaped portion 288a of the embodiment of

Figure 13 has a length L1, and the ring shaped portion 288b has a length L2 that is smaller
25 lengthLi.
Upon impact to the bumper 262, the impact energy may be transmitted between the

two or more bumper arms 286. In Figures 13 and 14, for example, the outer annular

elongated ring shaped portion 288a may flex, bend or deform upon external impact thereto.

The impact energy may travel around the outer ring shaped portion 288a and transfer to the

30  inner ring shaped portion 288b, causing it to flex, bend or deform. Before reaching the base
256 or box 252, the energy may be substantially dissipated or abéorbed.

If impact energy reaches the base 256, base tear starters 259 provide stress

concentrations to encourage the material of the protector 250 proximate to the starters 259 to
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20 . .flex or tear, thereby redistributing the inpact energy over

a | arge vol unewer99i6i83e 256 materi al and al so usi ng up i nraaiUSSVErgy,

further mnimzing the transm ssion of inpact energy to the attached
pi pe (not shown). Wth the enbodi ment shown in Figures 13-14, for exanple,
t he protector 250 may crack or fail at the annular channels 260a,

260Db, i nst eflex orfteas) uhmbyugpdsmbuaneﬂngymp@t erergy oves alargescdlume Qﬁi@smzﬁﬁematsnal

The above degs tion of it h t

reference t%'dcals “S“ﬁ“d’df‘?éa oﬁ%ﬁ”‘ """mgtijhge %rlém Ofglgﬁg’&aﬁq%p éc(’qglgl ly
to the box swdhéd sipe (o shadd). Withcthe amibodiment shb@iin thuE!sgBFm f&&x&'ﬁﬁlelﬁlc
except as otherw se described herein. The thread protect

(Fi gure 15) Piokston P8 may, greek g dail at Bﬁerﬁn?}@? ghasnels 1260y %@ga}“ls?aq phallewieehase
356 bl th the b d 47 of th
in oge é%tqga ﬁﬁ&e@@q%gﬂg@g@a e w e box en 0 e pi pe

48, and an unper projecting axially fromthe base 356
in the opposite The aemvealescriptien pf the3ng endmhreaiwmmmrtﬁo made withheeferente300a
of the protegtor il.e the b er end o th her 00b.
Still referriBy} ﬁdgl\%] i UsG ol E@gﬂg %eg 1&%@'?&’?’6?‘?’ {eﬁtgr ?)@(;tﬂéc

300 | ocated shown in Pfgﬁi@s rrsfaﬂd 16) ekt dsHthErnatk desRebddhepdin ! TRe Birdaa pe&ect&rwobas e
356 may be fornmed with a 15 generally rectangul ar, or square, Cross

ﬁect ion. | E (meaﬂrf))otmphém a(bgsq::if(ﬁ”a@qgszmwecnng axially frgm dhe base 35658 W6
L 6
h22 ot ek ARSI b 1Pl 215 258, Ty Atk vy

engaged Wi t hprbjeeting axially[fronh eetbase B&0n thmopplostaedxmdomme mif 362 ¢ws estedds tand

16, a cover 381 is_sho m.the base 6.. 20

The base of %r‘?ﬂﬂ apo a&f%wpt%ﬁ%dbgwaﬂmsbg@a 3§2?X% sﬁ?%‘?%‘??ﬁﬁ?‘%\?m}’et ention
flange 35810 2¥krte B0 FERED 18Nde a;a&esﬂdﬂis d ﬁoxﬂbﬁ’l‘w filid ggatew,r Bbe located

t hi ckness of the pin 352 and its term nal he retention
flange 359 rmoximate tonthg| temuinal endi49cef therpipeddi Faa bQSﬁé5§efﬂ?ﬁ heformed wish 3¢

pin 352 gpon | th St e r
500, hds " "stoEREF geaiio D se R, S PG 1 SRBoRnch16E §Fn§“ef°no
Maj Or St esseamphs thetbasc3ffhat behickness 3564 end & hﬁgﬂtlBéﬁlyeT%&se 966 may irelude a
retention flange 300 in place,. ther

e i s.,no.da
end 49 of t h¥eahiehaipputs theigrmingl "1“@t48r?? s PIpg ggge%t%pﬁﬂge‘\?éﬁﬂgaﬁ mﬁgr ess
of t Bodfthedt Of Bighfe8VI8 Hnd 181 ich iR IBBNtiakhovaiB@ending
The pin 352015@%'15?}1‘:85%%@&%% 352h, |ls capabl e of gt | east partially
engagi ng t hefrirosthe base 356end 47 and pi pe threads 42 of p| pe 48. For exanpl e,
the pin, 352 of t nbodi ne f Fi e [ | ; lfp;,@éd'ty
of thre&ﬁ rrenbergﬁﬁg?ssef % % ee!ag@b %nrﬁsh%%%t thereon J@%laf‘&te?m%
nmenbers 355 m@/habﬁngdﬁeﬁm:xalameigaf mmr@mrtcbeﬁo rthdfthﬂlomlswfethmpmﬁsz empm:tennmal

r ot ect or of Fi 11,
P end 49 The retentxo% ﬂa.ngc 359 remains in place, in tact, and against the terminal end 49 of

pin 352 upon impact by another object against the end of thread protector 300. The

protector 300 is easily removed from the pipe 352 since no major stresses pass through the

25  retention flange 359. With the retention flange 300 in place, there is no damage to the

terminal end 49 of the pipe 352. Also the retention flange 359 prevents the ingress of
foreign matter and therefore prevents environmental damage.

The pin 352, having ends 352a, 352b, is capable of at least partially engaging the box

end 47 and pipe threads 42 of pipe 48. For example, the pin 352 of the embodiment of Figure

30 15 is shown having a plurality of thread members 355 formed at least partially thereon. The

thread members 355 may be formed similarly as described above with respect to protector

100 of Figure 11.
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21 Whi |l e preferred enbodi nents of the present invention

have been sho¥®R%%6H36élescri bed, - nodi fications thereof canpdgusBmAgY
one skilled in the art without departing fromthe spirit or t eachi ngs
of this invention. The enbodi ments descri bed herein are exenplary only and
are not limting. "The particul ar features of the enbodi nents descri bed

above are exenpYiilepreferred embpdiments ofi ihe pressah MveRiipnihave keep showh and deseribedent
exanpl o, | CpeAIRatBRRESG o o BAKL BP0 Al 1 IF art withoRAWpmRE e il o

may be f orteasbings offthis dmventicns r Thetembbdinen Sigsctibedjharein a®)exemplatyheniy irghaye netd

b 262. af. th ._enbodi of Eigure 14 na fornmed wth cut-outs
7;m(:)glr gur 3“'3{“.‘%- l\/ﬁﬁp%?"ﬁ% eﬁl mgnhahe emb‘%u%aft? ?i%sg{x?f%ﬁ%eno&: grepggegpﬁ)qr% ogt%e are
Wi t hi n 5t hanveaBee afd maebe bl witNdiffeRa0 Efibodiinknts thoe nécesvatilyohavity alpo®HRCt i On

is not limted to the enbodi nents descri bed herein. . .
same features. For example, the base 56 of the protector 50 of the embodiment of Figure 2

may be formed with base tear starters 259 (Figure 13) and the elongated bumper 262 of the
embodiment of Figure 14 may be formed with cut-outs 72 (Figure 5). Many vanations and
modifications are possible and are within the scope of the invention. Accordingly, the scope of

10  protection is not limited to the embodiments described herein.
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22 . CLAI M5 | claim 1. A protector for
protecti ng t he WEh¥/63836a pi pe, canprising: PcBO§96/11232
sai d body having a connector to C‘iﬂ

t he pi
sai d body having a bunper; ﬁlml[mﬂumw d burrper havi ng a
metallic

configurati nd bei ng nmade of a
mat eri al ; %EA?M ' said conf |gura |on and material being

capabl e of PLissd: patl ng 1200 ft/l bs of 10 energy at anbient and at
150[ err]F. : The protector of claim1 wherein said material is a
hi gh densit}. poI&@rdtgdwrferprotectmgtﬂeendofﬁlp@epcmnmxsingr of claim2 wherein

sai d pol yethyl ene has I&e I zod i npact strength and t he conpressive
properties of HHM 55 4. The protector of claim1l wherein said
bunper is a gener aIImﬁlbaayga‘}mg@cdmmg@rmeémecthmﬂmypﬁel ength of at |east 2
I nches. 5. The protector of claim1l wherein

sai d body has a base sgéredphaving a bumper; sai d connector is a

threaded portion ext efdi g AxhNihy o offhRatddn’ &4 2% RhacSS & substantially non-

metallic material; and
said configuration and material being capable of dissipating 1200 ft/Ibs of
10 energy at ambient and at 150°F.
2. The protector of claim 1 wherein said material is a high density polyethylene.
3. The protector of claim 2 wherein said polyethylene has the izod impact strength and
the compressive properties of HHM 5502.
4. The protector of claim 1 wherein said bumper is a generally sleeve-like member
15  having a length of at least 2 inches.
5. The protector of claim 1 wherein
said body has a base portion;
' said connector is a threaded portion extending axially from a first end of said
base portion and engageable with the pipe, and
20 said bumper is an elongated annular member extending axially from a second
end of said base portion and having an average length and average thickness, said
average length being at least about 1.1 inches and the ratio of said average length to
said average thickness being at least about 1.2.
6. The thread protector of claim 5 wherein said elongated annular bumper is conical.
25 7. The thread protector of claim 5 wherein said base, threaded portion and elongated
annular bumper are constructed primarily of non-metallic material.
8. The thread protector of claim 5 wherein said base, threaded portion and elongated
annular bumper pass the Shell test.
9. The thread protector of claim 5 wherein said base, threaded portion and elongated
30  annular bumper are constructed primarily of high density polyethylene material.
10.  The thread protector of claim 5 wherein said base, threaded portion and elongated
annular bumper are constructed of material that has an izod impact break point of about 5.6
ft-1b/inch.
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base portion and engageable with the piy ,ﬂ(ﬂ said
bunper is an NOMHEEBI annul ar menber e WI’HIWELfrom PCAREIN31
end of said base portion and having an averagé | &ng¢h d average

t hi ckness, said average |length being at |east about 1. 1

I nches and,} he t,o qf said gverage ] ength t ) ai d _average
t hi ckness bki ngiﬁﬁ {hregag){otggm ¢ a“?% whereit sgid °?°ng¢ﬁ@bFWP%tdﬁclb‘§Q§taéﬂ%kW

cl ai m 5 wheigtsjugs. sai d el ongat ed annul ar bunper is conical. 25 7. The

thread protector of claim5 wherein said base, threaded portion and
el ongat ed 12.  Thethread prteesr ofaelaint di svhereinestid ciitvouti hag aof avesagenwidth |afc

mat eri al . . ' kO f i m5 wherein said base,

t hr eaded plt))r F%nnﬁgﬂ%g%ﬁgle{ elg‘gﬁlaﬂ aﬁﬁu{l‘g& léﬁiﬁ@ér pass the Shell test.

9. The 13r eathethetadqirotectof of ¢laimri b whibeircsaid sldhgatéhbdimpdr lhas ad@thiR dnion
and el ongait»gid 38 annul ar ,bunper are caqnstr.uct e,g primarily of high density
pol yet hyl effi SHE Suf-gpt comprises poslot infgrgechpg yath saidtemingl end ef sgidhdlongatedei n
sai d base, pihpgaded portion and el ongat ed annul ar bunper are
constructed of material that has an izod inpact break point of about 5.6
ft-1b/inchl4.  The thread protector of claim 5 wherein said elongated bumper include@ 3t least two

11. The %@F‘?&%yﬂ{ otector of claim5 wherein said el ongated bunper

i ncl udes a prurarity of cut - outs. 12. The thread protector of

claim i wigr ei Thetir¢hdpubtectost ofdsimash wheringid doflidledbumper inchitiRl WERASst one
approximately 1/32 inch and approximately 1/8 inch. 5 13. The thread
protect or PASCL§AFAAY wherein sai d el ongated bunper has a terninal end

and sai d Cyg. OUR GAAPIHREI0L:? teckl WBRE: & the Ual brSPhile! L f
said el ongated ) grrrper(.) _ P 141.E_ _Tﬁ&es trﬂrgaéll pr zata%lgg’or gi}r@ﬁ g@mMg’Q
wher ei n sahaving amgzinaun butepdiameter; Comiprising: | east two bunper arns. 10
15. The thread protgctor _of .cl.ai m.5 enel I d.el ongated bunper

i ncl udes at | east Onaegasepomeggng%g rsé%g@e@aﬁ%gmdie@fm@e 5t hr ead pr ot ect or
for prosecting threaslshredded portion dxehding pixjatly fione sailh fiestcbndroftseidt Wie portion

havi ng a maxi mum out er .di anmeter. conprising: a base
portion having %Pdftﬁﬁ’eé@aq?%ﬁ@aﬁea%ﬁd”&nﬁgi"p&nd second ends; 15

a threaded portion ey gBskAY ANhRt b¥mbérQFichding &iaulztﬁﬁﬂeai_efse&ﬁh%a%%%am
portion and t hreadably engagegl;bl}de wi th the pipe;

an el ongat ed anbase pprtionspéhaving arayerage fromsaid second end of said
base portion and havingsam AV LAP&id SHgd e iftotaling at least two inches.

20 17. A thread protector for protecting threads on the end of a pipe comprising:

T —

a base portion having first and second ends;
a threaded portion extending axially from said first end of said base portion
and threadably engageable with the pipe; and
an elongated annular bumper extending axially from said second end of said
25 base portion and having an average length and an average width, wherein the ratio of
said average length to said average width is at least 2.
18. A thread protector for protecting threads on the end of a pipe, comprising:
a base portion having first and second ends;
a threaded portion extending axially from said first end of said base portion
30 and threadably engageable with the pipe; and
an elongated annular bumper extending axially from said second end of said

base portion, said elongated annular bumper having a maximum length and a
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said first length and said average I | east two inches. 20
17. A threadVppPY6183a or for pr ot ectl @l Haml “Immlle end of PGT/WSMIZSI

conpri si ng: ionwhaving first and second
ends; a threaded portion extending axially from said
flrst end of said base portion and t hreadably engageable with

the pipe; and maximum width, said elongglpd m%m%hﬁmgﬁ IS 101,
axially from saiy %as orﬂgs ?ﬂ&mﬁmﬁlﬂilgn%ﬁuwgs said maxipRfASWidRLT tion and havi ng
an

an average | engt an average w erein the ratio of

said average length to said average width is at |east 2. 18. A
thread protector for protecting threads on the end of a pipe, conprising:

a base portion having first and second ends; a threaded
portion extending axially fromsaid first end of said base portion 30

and threadably engageable with the pipe; and an

el ongat ed annul ar bunper extending axially fromsaid second end of said
base portion, said el ongated annul ar bunper having a naxi numlength and a
24 maxi num wi dt h, said el ongated annul ar bunper having a
cross-section which is at |least 80% | ess said maximumlength tinmes said
maxi mum wi dt h.
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