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‘RELATED APPLI CATI ON *166166* The present application clainms the benefit of
35 U.S.C. 111(b) provisional application Serial No. 601086,446 filed M

22, 1998 and eWPi%6HA6 Thr ead Protector, hereby incorporated 5 HE&IEV$PIPY23t
ref erence. BACKGROUND OF THE | NVENTI ON The invention relates to protectors

for protecting the ends of pipe,' ' and particularly for protecti
threads on the ends of pipe. PiTHREARPROTECEORed for oil @ﬂﬂ’immm,m,m”m
drilling and production. are often produced in 10 sections and

connect abl RELATED APBRYCATION t ype of connection involves the use ‘flsg

mal e threaded pogt.i t, ORe.: ' f | ON..; i pe. i i s
t hreadi ngly eng%&ggﬁgg&ﬁ ﬂ?‘ggggﬁ(&q& %ﬁ% Eér‘{elgggggspgﬁ'?bﬁﬁg@) ;}Qﬁ\g&éﬁaﬁ aﬁ&ﬁceﬁ%x
end) of andehiel Ne.&0I0861#46filgi Mey 22,1898 antberiticd Thrdat Peotedtos; hedby thebiporated

t hreads,. are suB{(e?t t 0 damage when not in actual use) such as from contact

with ot Rer NSBIRRY EIeTgRCe;  om being dropped, during transportation 15 and

storage. SEHACHORIENDEGFTHEENVERTIONPE faulty or unusable, resulting in
del ay, hardshi p _and i ncreased expense. Devices known as "tRkread protectors”

are conmonl y usddctpveption dates tp prateers fir prawectingtbe epdsrafinipgs. and partipelagly oy
threads th o of 'pin end" thread protector is

connect ed &g&gﬁgggﬁﬁe}yg@ﬁg%ﬁ%ﬁﬁ@ of the pipe and a "box end" thread
protector is coriigesisadh appipescuspd fireiltand ghediiding endipwiiudtion, piepden proeutdd inad

ends. uHdn SrEBE B PR Rt B IR AL O7° BRe ohFOHREBr DT HEY e Bef Fia male

oL Lzt BRI rnscus (B Ik B esatleTiongt B Sl gig
with a female threaded portion at'the end (the box end) of another section of pipe.

The ends of the pipe, including the threads, are subject to (iamage when not in actual

use, such as from contact with other objects, or from being dropped, during transportation

15 and storage. Such damage may render the pipe faulty or unusable, resulting in delay,
hardship and increased expense. Devices known as “thread protectors” are commonly used
to protect the ends of the pipe, particularly the pipe threads thereon, from such damage. A
“pin end” thread protector is connected to and protects the pin end of the pipe and a “box
end” thread protector is connected to and protects the box end of: the pipe. The thread

20 protectors are designed to prevent damage to the respective pipe ends'when the pipe impacts
other objects, the ground or otherwise is 'subjccted to external impact. Example prior art
thread protectors are disclosed in U. S Patents 4,957,141; 5,195,562; and 5,244,015, all to
Dreyfuss et al,, and 4,809,752 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 entitied “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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Dreyfuss et al., and 4,809,752 to Strodter, all of which are hereby
Jdncorporated herein by reference in their entireties. 25 An i ndg$$dW2002
standard for thread protectors for premiumpipe is the "Shell" test. A
specification for the Shell test entitled "Shell GO1I Specification for
Thread Ppriugg! 81 t¥hrtae pliRBaKially t@evaghtedhb effetiveadsd dfethelirdad GRoteeoabyd
herein by reference in its entirety. The Shell test is also described in
Techni cabetPapiaingapieytisprha zpd of et stedl pipe wes damagsd c EheShellitest wwauises that the

Commer ci Avaj I d 0 t " 0 by: pruj it and
30 al so v PRUET e Rl B ol R E ol QoD Uit iclereh ron P Yo"
two pagegen@ferdties.PBiped tlas pipatit asdEth hati@isognvirbhedbeint thes txpmsed &6 taswidee
thread protector and pipe to an inppact energy to deternmine if_the thread

pr ot ect oFanBe ok {EMREEBEPS A tost &Y RforpRd ap VpIgigmpeIaBis Y st 1 hd (879€)-of

Shel | tesho Hi t e -_o €140 t i -r"ng
the pipe gt | (EhaI T apltAgh Surld 05 ¥\ 30 AnREE NER VY WP 6P il pRSee,
t 0 eval udteepipb eviehf expbsedetoelamt of colieotdmrtene Forotesitgopipbs haldhg moiminal gouter
whet her the end t he steel pjpe S ged. The Shell test requires .that
the. t it edipmsiest af pevegh dvetes LMD iR and i i Ghage: fanSatpls freciraed
tests at Wcl(&rrﬁdtp?ﬁg’ﬁﬁﬁbé'@g%ectﬁ RER200NBIL 1REKY) Df UGy ateHiHetBHEs of 150°F

envi ronmgnts and thus expos to a wde range of tenperatures, the test is
per f or me®&C) wad ygaig at F0pEr(at Wesambionth) as thisiotest UBRC)S, thy thrfad prbteCiorand

nbi t, - ~4 t i that th o t il tect
The. pi pePidn 600 LE DS sibrey R A Fmb gt O FER-Chob fsthplia sedlifng.
noni nal  gphRe HdvRBRE RISindl oRE BiBBtef of B&RREN boki?G.0MAchéNd 08 mrhfandsdtrs 8( 220
mm), for exanpl the thread protector and Bl@(ge may be subgec.t ed to 1200

ft.1b (136 iaghe oh 28 ey yvith a tesight ok 1430k 1051246 6B) {Béoppethd’ adashes 485 7o)F
00 11,1 BiRwiing 12 T R o Belaon (b 8 Bl MEREEmA R TS

a sect i odetefmipk fige pravectige eapaciny ofdhe pubtectod itlengibe s inpdorivioedamdpeutDandpe

i nches ( 100 and about 8 3/4 inches (220 mm) with a weight of 430.4 1bs
(200 kg) may incladsdentsy slamaged Hueads sontrafyroundagsssof pthgydamags affectipg thejuss ofy)
of i npacty,.e h r r AhRS r 4 he
protecti \E/hee @gég}c{it%q%%&'t%\eﬁﬂg?@?gtcgo , t g%‘?‘gg‘ei S .ﬁ?ggtgft-ég “ggﬁ"@danagg‘?’
Damage ndymagectouthe thead protdetongenbtt dcetrds ,in dhie Sbéll tastindihe sShelldestdbh darger

d ffecti th f the pi pn t field. [ d
Chat ¢ ho SHALSIRR BRBSTCR Ret Eatmnipen | o) o DR i P af 1
not a cr i3 ) 8r lathbidie, aaa8ob B :1 k-ﬁgﬁt Soet {l-gsq(tgt kf or larger dianmeter pipe

requires a larger inpact, such as 1500 ft 1b ({ J) at 150 F (66C) and 70 F
(21C) or anbi dhe thigadi pstecton mus frevent guhstaptial Bogact eusggy fropneeachingghe pipe

pr ot ect or S t ial i r f i i end
Fo ndoqust IS MEBRKEboRPBeIIM Rom FRIRPASITERY, o B R ot 0P b

pr ot ect obgerNdasiznbd ap sitesd apchsidie il withgarabthp eaticiphted timpadt tehedggn dlHuBeprior
antici pated i npact energy. Thus, prior art thread protectors are | arge,
sturdy afd tbiegg ProrRGipEraEe e twdy [ang rigid membsreayybich gvillyreysns damage o thene

t hr ead pgg}eed%%tﬂeq&%é rol@tdViRyjrde this strength and rigidity, many prior
art thre protectors aPe constructed of a conposite of steel and plastic.
One of the nodb providethis strergtir evadirigiday oty priorsartrimeddgrotecods g chnstiuctedc

Pat ent d Technol oqgi Co . I ng. is k illtec SPSTM
br ot 6ct obl EriTEGTL Sober FHEPINGS At dht Sped cogiaael enbErtar in
i nner  pl aghbfactBEPSY DrillRR FutdRd artl PQNBoIBARs (Btpahy, aht. 4l iPk@WthdDrilltec’s

stiffness and rigidity to the protector, "enabling it to withstand inpact
energy. TSESHY prdtecter. prhis protastoriincludes anesibat steal sleese cranpedoyenarpmperplastic

e .

nmodel t hegaflingriote GitBktand impde? chidigy200h2 Pfilttet Protettot iedis€lbsddl iastiiSc Pardts
often include additives sucﬂ as fi gers or particles of another material,

but w t hd57d4dt 8dP55p2etnd SRAGAIL&s Qther prier art ghrepd prateciers. suchi a8 BREteCHr ead
prot ect Olgad R » L8N . . ecti y ST

manuf act l§ rTg d ’b@rlpge?dil %%jp Spgelgfg/{(’?‘lilgé %Fﬁ%litleé’??lg'asc Maégbﬁlar\??éri\%p tg&rﬁ%mq%%{%%sut er
di aneter of 7 inches ( 180 mm. The prior art thread protectors are
believed to have various di sadvant ages. 2Because these protectors are | arge
and heavy, they require a substantial quantity of material, typically both
steel and plastic, for their construction. The nore material that is
required to produce the protector, the greater the manufacturing cost.
Prior art protectors are thus expensive. Further, the larger, bulkier and
heavier the protector, the nore difficult and tinme consum ng the handling
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requires less material and is thus nore cost effective to manufacture
(material and |abor) than prior art thread protectors. Preferagyovidoe?
thread protector does not include a steel sleeve and may be nmade of a
material lighter than steel. Ideally, the thread protector could be

desi gnedafecopbidsdiéd ot pstiehfd Bfter dludenaiidaives Quéhad fib&ie driaidlescosriithers
transforned into internal friction and thermal energy; the thread protector
t hus usi mgtegisl, dut svitheutmsteel slgevee diglreyy 4 wad 1| Baitlysirate e pie ged fireaghprotector

preventing, th ner fro hj [ danpging, 1 t tached
P e s P oot R Wheel LR kel B2 iAo' M ARyl 6 Rihitd
subst ant gpédialti€d, I, &sitd ipahslind@homamb eset diemSfeebl 7 ihés (180mimgr, the
thread protector is preferably reduced in size and material than nany prior

art thread prdhedtior art thisad prfecter @6 hejieyrd o have wanpus sisaryaniagesq Hecavent s.

o o ar FesspRNRR® 8 SHE TR o ealTE ¥ oo R e S HREkEE ol
i nvent i oboethtskeet and plagicofordier eorstroganh. Photreed matefial thpr istreptiied go prodeegitheon
the end of a t he t&{eead ot ector havj Qgra base portion with a.first

i pe,
end havi Hﬁ)@“ﬁh&%cﬁé‘éﬁt% i BANEREEARE F9St hr OF r Fin PANECTORY 8%d HBy 8y abl e

with theFEhHé% ﬁféqa@gl:f g AAhdy: iR ﬁatﬁedoenﬁ@hﬁﬁe AR And HRYonSuth@gdi Ng

axially therefrom “The el ongated bunper has ‘an average | ength of at |east
about 1. thei hartiding (cfSthergrowarprsd dhalgrsatet the owsd fabepecidl handhing egBpnIeny,.

The ratio of the.length.to the ayerage width of the el ongated bunper is at
| east abBi’J‘?’c 1?“93'5?@3%\"211‘3@6&%R}pea%??g%o%?to%re. The base, threaded portion
and el ongat ed Agafidnafly, VARBES pricHarPBiréad PrbtettolsCbnBirhdi@ withorfa i siEev&hrdei C
material, such as hi g¥1 dens&)y pol yet hyl ene material. The base, threaded

portion helitved tmyatreandzdeaeme pubeinioand ardefbraneds fus mpkingit diffiendt et impossiblgt

has a m i mum i zod I i el r. bre j . . - | b |
(300" o R P ATRARD 6 ufe ple ey BB, BborBinife Bk welluides MABER,
test. Theypidadpelat adtheutpsoteptors emttigtedpsmarilyi ofipastic apebelfevedrionlge generntiycal
interior paortion. The el ongated bunper may include a pluraglity, of cut-quts
each havinegieativeadtevdbsanging sigaificans: impast dispPoxIRardrylan tyrjoal; Brios a(bt'.flgeaém
and appr Qx| I i : 1T : .

Pp Pfﬂ[tﬂ!;&rg anMcf%dedg%hgflasélﬁ etﬁgeI}nal, &%l%ﬁ%%’h% R%@ic&k QF StHel Material,

i ntersec term na ongate unper. el ongat ed bunper
may i ncl atbebedievédetagientratly honhpees thar Stell tédtevidloohbeibg Hedfedpein sieg/ so acloude aat

| east one base tear starter..ln an alternate enbodjnment, fhe b er

have at F'ét&&m‘éﬁ@mp%tep AMsdply thws %}l?étlaﬂmﬁ r FAISIHE dAC £981 8% &arléffarép‘gﬁ@tn&ébout
1.8 degrgﬁ&ectg,ﬂj anot her enbodi ment, the ratio of the average |ength of the
el ongat ed bunper to the maxi mum outer dianmeter of the thread protector is
at | east aboutlhos,2lcre remgins a agesdt fosra threisd dretedior cappblerodprafedingtipe endsrthgfe

| ength of the bumper to t i nal  quier..di t i t

| cact  abSigs 23" Raeraf ¥ BT OR sof ke ¢ AT rnRlrei BGisR P B oy

appar ent pfiboaf tHi€ad frbleoors) Prefesably, thé thicad BirbtettoDEGSRoPTHc N e @FstebHE e BFRAMMINGS
For a detailed description of preferred_enbodi megrts of the (!r(gl:(cﬁgtl on,

r ef er enc&@ayi e madsPlemategial tightehbap steshlesnily nthedhead pECdpre e geened 1A
IS a par i R0 inflaRWsQthA BE iRbad! dn isCRthsfHhfeadnRy Bh&GRAIOT ;
Fi gure ltt%%llaéﬁgaq%;?et??ﬁ uc?%Jsls-%aectS?onal vile aof gp%;r]}sor aSrt oxnend t hread
pr ot ect offtictiingandeth@rmiad eaengsy theahread psstecterc thus msing wipew swbstemellyrbdaiing tite of
a pin end threa gr ot ecaor made i.n accor{:lance wi.th the pr.es nt, i n\éen}.i on; 4
transmitted ehergy and preventing the energy trom 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.
The present invention overcomes one or more of these deficiencies in the prior art.

SUMMARY OF THE INVENTION
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18 Nov 2002 Figure 3 is a enlarged view of a portion of the thread
.protector Figure 2 showi ng the base and thread menbers of the pRa¢RCioAD;
Figure 4 is a side view of an alternative enbodi ment of the term nal end of
the bunper of the pin end thread protector shown in Figure 2; Figure Sis a

side view of @anaédoedandé Wethnht iivenoRaHERER hrefidédre ttbeampfot&tortfee pRtectiagd
thread protector shown in Figure 2 having open cut-outs nade in accordance

wi th t hethpasisentths endeofta Ripe, t Ytrad peoteefonhayinga basewosionswith p fissi sndbaving

al ternati, 8 Yige %av%%% t&dng}@ax{%i’rggfz[ndocﬁr E@a%l E‘E% g@%ﬂé Witﬁ%i? ﬁ%?%ﬁ‘&%%co%ﬁo"‘“

in Flgure I'ng en ose resent

i nvent i oead kavdhyg &n dlohgatéd mmlarzbhmpw@&emb@g aﬁmlay thetedynaf debh@tecbbﬂmpbme nt
of the pin end thread protector of Fi Pure 2 with no cover; Eure

partial 8poakavaags kbagth of atvicast abeyt| I.T nehesn 648 mo@ndn@ﬁfer%hlm teag) %Poélha
thread p r t

show ng E%ﬁflg&c S(Pclg%{) ?thrggétgoé the l&e@th%?%cée‘)ega%eéﬁiﬁﬁ ?fp{ﬁh%%a’n%gl%ﬂ Hﬁ)(ﬁ/{sa%loo
pol yet hyl@ﬂmbmat EElaadlpﬁerstblyabsutBsoramﬁeJ ed to the material to its yield

poi nt; Flgure Olsa ment of the I n F| re 9 for
percent age st A2Fn bedty i 463%@181? 9 glopgusd o%ffmpﬁéotmwnqr.lag ARSI ey
50100 pokﬁﬁfam/}, 81 BofeB1li@masiab! fiRR %s'lﬁg@ﬁ@ﬁél@dpélfetﬁ}h@né@{a%iaﬂ' ThEiwgee e 11
is a partial cross-sectional view of one embodinment of a box end threa

pr ot ect othreatdd pomticic and elwngaedvatimlathbumpersmay be ropasttucead; of material that has a
minimum izod impact yield, or break point of about 5.6 ft-1b/inch (300 J/m). The thread
protector is preferably capable of passing the Shell test.

The elongated bumper preferably has an inner taper forming a conical interior portion.
The elongated bumper may include a plurality of cut-outs each having an average width of
between approximately 1/32 inch (0.8 mm) and approximately 1/8 inches (3 mm). The cut-
outs may be slots that intersect the terminal end of the elongated bumper.

The elongated bumper may include at least two bumper arms. The elongated bumper
may include at least one base tear starter.

In an alternate embodiment, the bumper may have at least one taper along its length
forming an angle of at least about 1.8 degrees. In another embodiment, the ratio of the
average length of the elongated bumper to the maximum outer diameter of the thread
protector is at least about 0.20. In yet another embodiment, the ratio of the average length of
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

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

protector made in accordance with the present invention;



Figure 12 is a perspective viewof a pin end thread protector made in
.accordance with the present invention showi ng the dissipation 9§ NRR¥b
energy in the protector after inpact; Figure 13 is a partial
cross-sectional view of another enbodiment of a pin end thread protector
havi ng mul ti pFgukisiRerehladgtd Vidis 6f 4 pertion btht ﬂi’réad@@i@ctbﬂﬁ%ﬁn@@fs@a Wity thé baket he
present invention; Figure 14 is a perspective view of t t hread protector
of Fi gur endithreagdimenyhersicf thesprategiarit i al cr oss- sectional view of anot her
enbodi ment of uge Xiseldad Dt qaﬂraﬁ’th[%%ﬁfe{]e Wifehe Bt lald & anluéEBeoI’g. ea&ﬂnﬁegs.e
tear starters e’ I’ Aceor nce W e present  invention, igure S
a perspecfﬂhvplm/dnd\nhxeid]blbectohslﬁﬂmmrﬂi\glﬁerzor of Figure 15; Figure 17 is a
partial cross-sectional, view of anotg errbodl nt of a Bi n end t hread
protect or nmadEIgUF ATidRKEY dianathendicpative ambp m@m ¢fghe bumperif thg,pinznd 2

Figure el 3886} bithvEhOSSu3SLhIApeK! RINOAL 1BRRLRGERARRL\ARNhe PlesthibOX
S5 Wt A =i

et

end thread protector nade | accor he present 1 nvention, ure
19 is a peefdtiomt cross- sectlonal vi ew of stl |1 another embodi nent of a pin
end thread pratect e in acg rda ce with the present.jnyentio ure
20 15 o par 1 Giet Sisa Saereg sl sabgriEmallve aRbMERSbe bBk: ndp

end threggy MrQlgRbRE BN lﬂ?&@ r2%’0§% McloBed AR-oRfsGRETR! in! dRVGBAR %tl‘ﬁhgu" e
21 is a partial ‘cross-sectional view of yet still another enmbodinment of a

box end pmmmVpntmnect or made in accordance with the present invention;
FLoure 22 1 BBl pShRe S ehh R el et bbb e SR B
i nvent i oprotdefel OF Efgard ERIRhE EHIMN OF PREFERRED EMBODI MENTS

Figure 8 is a partial cross-sectional view of still another embodiment of the pin end
thread protector of Figure 2 with a disc-like cover;

Figure 9 is a graph showing the percent strain of a test piece of Phillips 66 Marlex
HXM 50100 polyethylene material as stress is applied to the material to its yield point;

Figure 10 is an enlargement of the graph shown in Figure 9 for percentage strain in the
range of 0 to 20% for the Phillips 66 Marlex HXM 50100 polyethylene material as stress is
applied to the material;

Figure 11 is a partial cross-sectional view of one embodiment of a box end thread
protector made in accordance with the present invention;

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;

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;

Figure 17 is a partial cross-sectional view of another embodiment of a pin end thread

protector made in accordance with the present invention;
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Preferred enbodi nents of the invention are shown in the above-identified
.figures and described in detail below In describing the preferlgq\g)v 002
enbodi ments, like or identical reference nunerals are used to i entizfy
common or simlar elements. The figures are not necessarily to scale and
certain feat UPRSrANSiSCEpArBhINCridseidstionhl ViB® dfl Methes erBYdiRRNISEHOYBoE ERDERaat ed
in scale or in schematic formin the interest of clarity and conci seness.

Ref er r i ngrotestor meadpiimaacerdancet wigh the ipresentdnyentions enbodi nent of a pin end

t hread protector 5Q,.0f the present invention,capable.of. protect.in I

{hr eads 42 onT (e Shdsaprif! G5SSROtons 1R, of S RRRS TS RhBhEhih B el |
Fi gure 2phagtcd niddeimadcoidh with dieptént@hventibiiches (180 nm). The thread
protector 50 includes a base 56, a box 52 projecting axially fromthe base
56 in one dirEiuroR0 &ha parighgestrsectignal viewof itiH angthen gmpdigiepeolig boxrmnda
bunper 6 r.] i A1 al r.om: .11t he opposite direction.
The box éggagg{rgtgégp@?%h%ﬁ%&%%nag%@Q@ﬁ@%&%@g@ﬁp b one end 50a of the
protector 50, Fighid 21 ishepdetidieesssaectienilenes of yarstillmothehanbaditientasf af box dndse
56 to the other end 50b of the protector 50, The base 56 is an annul ar
portion HBeadisetegiarpady inpceardange Wi dbsIRIenbIVERioB; ot ect or 50 and proxi mat e
to the termn : e v . I ve a
general ly rectﬁia%rﬁ?za#%c oéésl[egoesfp:tsip%r?ﬂ%‘? gf?@?g?gﬁagg{sﬁ@%%rgﬂﬁgsg ei%ﬁtéﬁg%,
and i ncl thoesl motectot medeain asconddnee withrthepresenbinverdmin, 57 for seati ng agai nst

the pi peDid ATED DESERIPHON OF JRGFEERED By APTHNTS i chn 15 at feast as
greal a5 the bl ibhdinirs oYy R0 SRR are bt PG ABhu AT w62

of the present invention is an elongated sleeve-|ike annular nenber
ext endi ndescribed tihedetaik deldv. anlg Heserihipgatheeprgiierredo embedigtents, llikener adentical

thi ckness W The length L of th er 62 is.neasured fr t he term nal
end 64 ofe R GHpEARsSe s i REpRLT Bahmon or SERREHeSERS" o fEykERE Al
62 adj acasdesiafity Ba$€aldGind| dertahOtathr&e aRP RERLIN Ali&Ws bR ake HiRaredthgy bentoGa of
t he bunper 62 is not distinct and is |oosely defined as the point where the
bunper 6gxdggetedin grale oninsgherpatipfogy imthednigrgst af clardtyiand gondgensssown i n
Figure 4, the EE[H] d 62 .Nn ven, ..foam ng
varyi ng | engt ﬁtg Q%I(L)%'e{b F%hr{fr%’ ?F%ﬁﬁ%rgpﬁ‘émt%rem na d?lgl%%ltbgfdfg Iﬁﬁ esnft(}c hPégg
enbodi meptotedtdres r @ffthe present' ihventief eamableooft proteatneg mgle theeadd 42 ofi thehextarior idng

lengths LI, L2 .. . . Ln. | he er 62 _has differing thicknesses W2
.. waOof 8Pi end 4R qipe é@_ ERRke %Wrb}eaﬁtﬂuée ? FapgaEng ovlieic RBFEF 8hde
"W T ef SHRNEO(R0 AHAT AR maaggeéaoprso%ah&s?& bR Bk 5T ﬁ)%@dé%%%ﬁa?l?

bunper 62 may have an inner tdper along its length L formng a i cal
portion é&oth theulsash Hoeinaons disective canidoerhgeableawithathe ipin lepd 96t dfapipg @8%mnd at he

rectangul ar cross-sectiona rea,of the length L.tipes.th reat gst

o Rnos bt OF Riah i BRat FoRdirebatd S0 t BE bBodsif B I 63 & bens
taper al @gh biieSsideHthd bhsef 39 t3101g ead 580 0f thePro@ét0ASEwhiltthe damipbr 42 Extends
degrees. The exenplary bunper 62 of Figure 2 possesses a cross-sectional

ar ea Lhalfromsthlﬁ‘f@é@r ﬂd&ﬁfﬁlﬁdﬁﬁe 8ot the Oihﬁge@‘bﬁ%h ofrtéepmﬁ@fmr?@- cross sectional
- por nt 60 F oafkesq i ARk bifioh WEed kehp i BF M {HIDEBE IS S0

bet ween ahd ptoxdméke-to heltetlrimakbart 4%of thegtips #81eThe dase F2meyt fen dxamyplé,rlaave tahe
end 63 of the bunper 62, or fromthe base 56, to about, the m d-point 62c of
the | eng@fnaralby r hemsbstcten it g thickess 88 an fheiEdotngnd h‘_PFé‘t“}eF&‘Ber
A3 of betyeaal aﬁ%fr SArfdce (§-s@atdggrf@le§ea%ﬁ§gi%gingltgthtert%iﬂ90éﬂd igef @BedpiBQ'4§t

62c to the termnal end 64 of the bunper ternately, the bunper 62 may
be vi ewesvhas thapiotegtcer S0ain-instdlfedran the pams4tt Tha sealt 137 trhefesblyollisreradiab fwidthgur e

2, for exanmple,. the bu r 62 h t.hj,C sses. rangj rroma thickness W8
of about "BIGYS pHlende® EroRas B iy wilg IR BERBOG MeiibTHE 46 | nehes (12
mm to a thi CH‘ﬁ@%ﬁm\ﬁéﬂﬁ@fof@@ﬁks&tZﬁ)vdnﬂﬁﬂ(i@al( 2lofBited SRevalrs agifildrhhekpass W
of the bunper 62 is about 0.41 inches ( 10 mm). It shoul d be understood,
however , exigading om thedwde po endbaing 8height, taidenptibdennd ¢ thidknesoW.i Thalength
limted to r elpn ed r I I
exanpl es.- i PHPesE oo eat s 8% Bfufll 8t 5780 e hidTheBs28F P GEbLAR,
that plastically defornms under inpact so that the inpact energy is
transformed into internal friction and hernmal energy; the thread protector
50 thus using up or substantially reducing the transmtted energy and
preventing the energy fromreaching or damaging the threads of the attached
pi pe 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 inpact energy during the Shell test. The material
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pol yet hyl ene material, such as Phillips 66 Marlex HHM 5502 BN or HXM 50100.
.The nomi nal physical properties and nechani cal propert| es of thes®v2002
materi al s are set forth on an attachnment entitled "Nom nal Physi cal
Properties”, hereby incorporated herein by reference. The |Izod I npact
yield, 063 bf thrkbupgpen t62 cidjddkiitl thd Bdsel 36. St Ghbiild Ibe. apprectatdd3Biet thy odlier e@d 68 of
tenperature. Typical values for the tensile strength and elongation of

vari ous w&tt&m&r $24p aopflisting{rand ds depselyrdefiged ag ther Emwewéw the, S8mper 63 st

Br ochur U § AT ARt SR el " &R shitop 2P Pillrg e lnd k1 Qe

attac hedbmﬁpm@ weed nbebcebn;enl, farminggpvatad léegtles Inl A2 r.eflar &oced theeérarinalrgdnow
to Figur re ar sh Wn Stress:strai wi th_ curves, 80a,
805 {or  Bhe Thavel FaiemRR OB THRERCEY | BOS ERER SHbar ficiryion
yi el d stgp@klan9 ul tireiens gyt B2 Bhs Hfffé"rm'éethﬁ:kh@slsesf V1,98 .10 WhEor is
construction of 'a thread protector 50 nade i n accordance with the present
i nventi otapefédeasc&howsfosemmlﬂem Figuos 2y the ecfarenen M arefdretodarnivetdgetthiskiess 28
MPa), a tensj h Ek))reak 2800 psi (19 MPa) and an elongation at yield 9.7%
and breal" ¥ Bg If’%er The area 82a, 82b under the curves 80a, 80b
represents theghd BRHght G'Iﬁﬁ@é | 625 fhay Hava mOTRe tapeP aRIn@dHs e tlQ'LVRﬁrrﬂﬁgiHnt
of deformation in theematerl él (,g?ee?v— Force Xap% gt erllgce (;1% Wor k) ) e
graphs i ¢onieal upatt@nt&ndtthumawelmrammhm erqaethatds)bsss than 196polthe rgctangular but
w || def y.fr hus t er nal
i mact egrong Qecgloxli'aﬁ ééjao of ﬁl% lgrtl%etflzlgdaHIneg) & rtegt)égtS 10(:0%ssst ﬁtha-lh eﬁ%§ %t
mat er i al exam;ﬂe Qﬁé Hﬁtﬂp@ 6% t’hﬁiy hive Ploes eaper hlove itk ileng E.rfdﬁmhg aflagledf greater
sufficient energﬁ fromthe inpact to 8 18 Nov. 2002 dissipate a suffi CI ent
anount ofhappheutch8 dsgrees, dhsicemplang bumper o oF Higuss 2tHﬁ>éS€éﬁSa?cW@&S sreganalsych
char acte i nge
t orporich i s kSLah BuR o9 OF B B elgl g L B sptor a4 Ytk s 67
appr eci ab4cnt duadr thiee Achextendiad fompibioanthe deitlh it 620 oeﬁmlmh feagthUr & the terminal
characteri sti of variqys nateria C plastics, are difficult to
Toasur o 89 fit Bf thei tumper éﬁ@fﬁagwa Sl @ék@%r%e&nﬂﬁé% igeripRe ééﬁétep 98 of
mat eri al frolnnttheﬂﬁr&eMQ'bﬁﬁﬂkﬁ 62"&‘%&1‘%&%@%% 96, %ta‘%uﬁﬁwqﬁiﬁ ;I*jtﬁntcéﬂ%f‘ et ed
of | ow density polyethylene. Low density pol yethyl ene genera possesses
desi r abl @ng@fbmiﬁﬂwivmn@hamtaﬁzﬁ erb. s dégrees; andie secahdriorerviaper Ahef b¢twelmtabout

anot hor  BGmBe oS T ERE o aohdy HEaniaaHer, €% thsrietriplaes 6 ok o

hi gh dengirhperP6l.y A lbthR619, the blinpsresD nafobe vitkeidt asvmusgl@m@ﬁmﬁfmt éosd-e. 9.
alum num, or netal and other material, dispersed in the plastic. Referring

agai n t oSqetigiyr & the emhodimens of Figvse &+fop ewleﬁtixe PHIADS02) hay thickpersessiangings
the pipegdf | ana&e WG ffdut § 3§ M{eQ R E"i’mélﬁwsér% gf ?fo%‘?hA%ﬁﬁches
protectlon reqwre because of its |n reas d wei . The follow ng

pr ef er r efl2dmmerts i acthickhesseWh adfrabbou@d0 fimshep(HendB Thy avegage thickinassl Woolf ¢he

di t 48 h th L of th I t
2" made. PHIRECE: BAReE G inchib DR 1 HRA DY BRSOt SPBESEH Jain baeg
about 1. b dedi®9 §f3fe ﬁi&erﬁ‘%eﬁ%&mg{o?fhﬁﬁé@té{ te{Rlé rédleldRARM APt & Or lonyes

(50 mm . Further, the length L and thickness of the elongated bunper 62
preferabbﬁ/thhabeveaspcelfm@xmhpl@he length L to thickness W(L/W of at |east

bout 1.2 and ferably at te3 th di f Fi 2,
For exanpl o, 0RG CreEteR S0 S50 s cPRimed gb st Predsl Ly
t hi cknesgndriimpabioss that 4he liMpat enerdy RMtanstdited ahio0idtérihI0fidlion a@UthefndlS.

Thus, the L an be varied so as to maintain the preferred L/Wratio.
Addi t i onenargy; tb%&lrw@r/xypwcwr of thuseusgrieer whstantipgdlytradudieg disttranempitied eﬁlhfeg)’base

56 is pr ure
2. tor chubhRlintidans SRR AubllBRIES, g Il SoREMALEngts. 1

bei ng abthéad?prdfciorcioeis thﬁ@pﬁf&ablihﬁnﬁtﬁﬁ@dl’bﬂ_a rrayerl sleat beillbsts e ﬂlbsllahﬁal
ratio with the outer, dianeter of the thread, protector 50. The ratlo of

| engt h LEREEY Kehep subiecigd é?rr??‘@n"“abcfo@FS tsyeh @ﬁﬂ@aanwb@é@gﬁrduy@g the Shsll tes
accordan n

exanpl e, ?ﬁ%iéi’la%é?u%agé'@sglf’%sﬁgfgﬁlpd yf?e?é}; ﬁséd%#ri%%lg tor % fé’#&ncgo%éelgg@;t 7.5
inches ( 190 mm). The ratio L/CQd is thug about O0.27. Another met hod for
measuring the length L of el ongated bun%er 62 may be the ratio of the
length L to the nom nal outer dianeter 48a of the pipe 48 to be protected;
the ratio L/48a in accordance with the present invention being at |east
about 0.15. For exanple, the protector 50 of Figure 2, 9 18 Nov 2002
bei ng designed for a pipe 48 having an nom nal outer dianmeter of about 7.0
|nches ( 180 nn) has a ratlo L/48a of about 0 29 The naterlal for the
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The,'box 52 may al so include an annul ar recess 58 forned in the bore 54 of
.the box 52 adjacent to the thread nenber 55a that is closest tqgtNw Jmze
56. In addition, a second annular recess 58c nmay be formed in the bore 54
adj acent to the thread nenber 55b that is closest to the end 52a of box 52.
The r ecegssiing, FdclaofithSeregitingeenbRiyred the prefafed eabodimenttsTEpie®) shesthirdadbl e
for use with the present invention. In the enbodi nent of Figures 2 and 3,

t he rece®iotegomykisgopepiciedgaimasily af pmepterial thaat lavy sahstangialolzod impant strengtivat er

t han t he i . f . A nIbe t he
t hread ngggggghgg%PgAgﬂﬁgggﬂﬁﬁg?%ggggag%nﬁgQépéure ﬂ? §Fé§?§n&ﬁ¥§ﬂgh%Fpe
48 havi ngordDeta@iiningl thoPéreiulh dmpic RediBanod obiNowhed Specimensast Klasti@s) aaghedny

be forned with thickness T of , about  0.200 inches (5 nmm and a height H
1 of abog‘tm@?. @aﬁhf(ribsemﬁ;noraéﬁéh%rﬁ@ by refereneeg apd asupstaftiah cmpesssiye 5’3@1&%@,
appr oxi 5 I B IDesibAgH M Btdbse r o be
speci fi gg% Ia{:/fyni r%ég% %ﬁggﬁ‘é‘gg‘h as 68@%2%&1 %c%gsgt?gliﬁ%ednﬁ?@ %}gelﬁr%\g? ﬁg(?(k)(% of
recess 5&ompre¢senelPrapesesodf Rigat Rlastios, sitchéd bevstof axdntetrébyninedrpotatedt ereia dy

b 55 i t he box ,52. h b .1 ow .ath di | . |
bei no 5 Felereiesi Saatonalt vafo s Chablerisies aickife sao Bhereg abenptioh; SELL.
W thout bhgest PCaRd 1580f % Mafet MHAAGE B8 BRRhuE OISl eEnkhiRedll PAMeRMsaff t he

bore 54, "a hair, string or shaving of material may be formed and remain in
t he box Hfarkeki Besindie hetebp dd¢corgonated| hdreiny yrweferencénie dtst érdirglype Oflgrirslevant

the' ot po e BRaBRRS Y 00 e B eY hrulinS R e R R P Bt o
i nt o anoPhefertits & TeoceSHIAE" asd an“onl@ih?tRe(sn@.t IriFbeNdon I MaBEx PRRtHY lene

attached to the bore 54 and be very difficult to remove therefrom The
recess 5&CHBY al so serve as a grease pocket for retaining grease carried on

the pipe thre L.NgnNQW, L,gu j tien, on_J ppact
to the eIonga?gg éﬁﬁ%§$ﬂﬁé%gngopﬁpgﬁgﬁgmgnéﬁwéﬁgﬁ%)fﬂﬁﬁgge%§%g§&%'PF%%&the
i npact s pobBathylenbrmatetialf hiehnmt Rhilligks 66f Miatiex® Uikt 5602 BduchHaMi301a0.f aihel | ke
pattern beginning.at the termnal end 64. As the energy .E propagates

t hr ough PH@‘%PEY%I%_H PEIPeHftFH "Beé’h?@}ﬁ%}rﬂgp%ﬂ?ﬁp%fre th@??dmeérla B3 é‘ﬁgP’él}/ opgan
absor bed ,andnidAb snifll IS INHIRS PRy siAEP! gﬂr%gw,@l%refb&q;sﬁo%pmqfaaqlref@ Bpdefdfnlect s.
Because each of these processes requifes energy, the anount o? energy which
can reacHheHeopilmpagnyieldnor tseadwnyintiod IHEN 85dhnnge ifislbl/msh €360.)) Bhaoemer gy

of arelatively snmall. external inpact force to.the termpnal.end 64.may be
absor bed CEPPRLS phymiss Math Ry B RaRIP Stensth pi <EReHItR L i it fre
| arger i gRaGitadiedhbrtd %d%r@@lbre%gqln&@p&éte& BeRNPbY RifereAGAL A @itiSHAl itT8rmation
el ongat ed bqufr 62 increases the flexing, deform ng, and defl ecting down

t he | eng@hout FBXM 5108 igribaMadles Brpeture entitad dolyateylenesiatatHhectaMadep i of

energy. | i i te. 1 . ici.ent to crack, tear
or 11 act 0L B AtlcnegSEe d BB pedrborRM AR LIBREE. 0, 50 i <
failure of thRefmtieg nalv toikigurts eant! 1y, drehaacehovicsti@bsaraix gapho fvitnargss
such that wh he i npact, energy_reaches the pipe 48 (Figure 2) it is

i nsuf f i ci8ft f@@%ﬁhﬁg@ﬁ%@ Had 5004 nl B GHIET Bepith sgqvvtmgp%{@s@ﬁtywld

| nventi oQyrerdih BRY ullafesienatl & hid neAerid o Relif ﬁletébhmtigﬁ%rfﬁﬁl‘eﬁﬁl&téc r

avoi d premature cracking, yielding or tfailure. The protector 50
exanpl e, Sbenxigsiosqotordhmcet witly itheel phiesant amatnfien.| (The crmed 80AUSOpImtBate mctensile

failure) at. | jon 18, Nov 20 e. or .50 havin stress
concent 1 1bAC B0 PFRaRE RPad s tegee Yreul F FsAlEs IS Sha R siiion Ragic
the geometmy afd bichR 881 P4ig6INPa)D TheldRRESIAl B BiticY }d Qivesig0al SitSepREEGHs AR

for exanple, the shape and configuration of the protector BOh tRe type of
mat er i al mpasd energ desst puaksortied, fsr producens gBEn ampunhef défpamasiont inghe inppeerind
engaged t he.pr [ 5 I, t b Sl e.to |, .

Cranrti heeerQEf kinkBtedr Wl Prhedfpd S i PRl Cob AT BEDATTON Bareriph dessor
reduce shbessmplerbefill 8t wils déforh had PKOLPChOEndBy ffodl akXRitRlat imphre. tThnsad

protector 50 may be generally formed with slopes or tapers at_ variouys .

| ocat i on$XgRHBY} dppst PErgyeerrsdsd i pthtsad nrateeter SPr eanstiigied 96 this dppterigdoin
anot her e e ' X ers
Formed i Aeapaurke WIEIE AP EnERRSFRNELHd ARBRATEEhEtnerd) Bdnf e gl &
proximate to the existing corners to reduce the stress concentration at
each corner. The enbodi nent of Figure 2 8has specific features that assist
in avoiding premature failure. The recess 58 may be a stress concentration
| ocation and thus a |l ocation on the protector 50 susceptible to failure. To
assist in reducing that susceptibility, a groove 66 may be fornmed in the

protector 50 proxinmate to the recess 58, such as an annul ar groove 67
formed into the cover 81. Further, the depth 66a (Figure 3) of the groove
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intersection 70 (Figure 2) of the el ongated bunper 62 and the base 56 may
be a location of significant change in stiffness. In the enbodig®yy @2
Figure 2, the end 63 of the elongated bunper 62 is connected to the base 56
at the area of intersection 70. To assist in reducing the 12 18 Nov 2002

dramat i cdigkipag@ sufficiédt fahitRas of ﬂlheedw%eto%oi&a&mb@geft@rm@ endbf theartactiedtipe! v
significant wdth 56a and thickne b. Further, the end 63 of the bunper

62 may b8uchasbpiagteriptinsi tradate ihec madrsaiged it theygnaerinkj thieughowt the range of

i ntersec I: I e S|ng
the. ext r Saperfies ARZambptabiby GHHE SO 3 CTEURARFEE bhteli] IERRLGRS,

Fi gur e 2absbiichl deettiph cing daidiire ddharmeicrivtcscomedrions tregteMalk, hsmmas(iﬂssﬁrcabahe
overal | dlneq3|ons and material, such as to correspond with different S|zes
of pi pesdidBculiiy measyrg with Rie¢isian epd may, sy smong sy syrpies of diessases Ry o6

made to %%kﬂa.pes 48 havi ng nom nal outer dianeters 48a ranging from 2 3/8
i nches ( nn; to 20 inches (510 mm. Further, the thread protector 50 nmay
be const ruct eth bthehaudodinmints, riad tlmedcbbtoteo%‘mrrS(knmypb@pomtmhteéa:f lomotlasitpr 50

capabl e of i ng .the hell te d protec thread e end 46
of a preR? ef%feaae I}:ﬂ"be “Haxﬂofy hé{ﬂenﬁ rﬁeﬁ%fF‘hQSu apsedcd B?Sa‘i“—g al8ht
7.0 inc ha%}&&&%umn AR Yrdafcd @ﬁlﬁrﬁ{é ﬂ?@s\éh{;nﬂvéht%'t%h gRiovd e %uéi’raﬂé%'é NGRh (

1.1 kg) e thread protector may formed by any suita

manuf act as +¥ Ip-65°€9s Foswmna&leb%amgl@dne motqmlrdif)rrgay Bheonstmasedioba plastie, or
50 may, fo a 5| gle inteqgra | di n | t sho l.d be
Paken’ ot % S Gendl PRECRGRRS, Pidlonth sEuTitenaedRus. i bt o B cierb

t he energmnﬁaﬁ%mh@fm afl€bihecinheRalk Bdpéraéd #rtBe plagiact eri stics of the thread

protector 50 w referring to Figures 5 and 6, the el ongated bunper 62 may
i ncl ude a pl uReferting agaig tq t&ur@ﬁ e dgnensians 5 busper 63 maysrp Widthe size ipd

pr ot ect of. .5 e C ge
Phe. mat eticarps 8 bl pEhed” WS plierEF, G2 G ERL, B st o PEREAD]
i npact, b&ransHyf rtedt@éarsecbuxelgm tmne follpwizlg ErofRigy dimetisicns! ltdve e fowrrl folr

protector, material and al so using up inpact energﬁgqfurther m nim zing the

transmi sBips#8dravingmpempykbpyer digneiss 488 ohdelchss HER)- s Hidrgnetiyfeof the
cut-outs, Oﬁgé}ﬁd’baﬁl EPéif‘gxgadb’]naa@’ora%éea\mﬂ? 61?J‘g.fé§entqutlbﬁ>is ?éfeljagﬁ/a%t' REti N

t he wal | Igure 5 each u out
pr ef er abhlyout drlnmclaaess(&&mrﬁﬁandhabrq mreferabbcissat idast abeutﬁl fdhcles @5Ghnof Hunther,

I t toit 74, Th | ot h t d
7" B helglte o et W B{1of Clongen Pudnd P wiler BvrEpte St aieohe°n
narr ow WL iohth{dRabssSWOWIW) Eﬁﬁhle%btt atswt 12228 phdfsraBRPAAR M 0P imdrk JURethe.
for exanple, has an average w dth of between approxi mately 1/32 inch (0.8

mg) and appedimientobFigure /2153 f¢rn@mp$e rth§ lemptte Leisrahops 20 mrc]hw(eioems) ag, thga of
L o Pl PN, R B AR (8RB Bl MIALSRo R B,

extend p&retLathWamp&ae \tahledlsengttb Ihalﬁfalﬁ th% pﬂe&lﬂ@atlﬂﬁw bwirperAdaauaﬂny, the
terninate at angles 78 at their end 18 Nov 2002 In Figure 6, the

cut - out s'engthde e thethwpipsy 0% phis e h%shtéﬁbtog theme RGA mefeéab&& at7lgast 77§an%=§h

di dd d

S haye USmil)® LE LRSI AER Plpes, BREiiElREheighlch if Aot 3 bighies (1bose

shown al mm)eLtJeﬁﬁb thys tbhingahbutt 138 inchek(66 asmpf Thdnb:ngthﬂpmay&rlso lbfabasn@ onatsr ow
dt h t h th

Ref orri oEtoovis Hboutg Gighietel g RERehatplalittor s’ TiaEe SR enBL KOS ehiss,

may i ncl Hﬁﬁleftéf'@cpéftﬁ@'ﬂﬁeéx{‘%%ﬁ:’clo@%b?ﬂ/@d)%@ ﬁ?ﬁ’ocomh@éﬂwﬁﬁmlﬁres&@%%hﬁ& a

tool for threading and unthreading the protector 50 fromthe puPe 48, as is

wel | knobs grerater Iti@neabput rha Bebexampbn theopute @&meteeOdqurth@Rmﬁqﬂ@ 0i of Ffigieres

oant 083k pRbiors S (o Enl™ TR BRoPIR AR ABFR A 1 Aoy BBl Lo

a st andaﬁﬁamﬁltgadhb a&mgm IDaF eldn@hted qiﬁtpemztﬂﬂ@y beoheahids 0B Ghed Nenattd Lofof thehe
pi pe 48. Referring now to Figures 7 and 8, the central opening 51 of the
pr ot ect oRoOmNahpytepdiameter 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,
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entirely or partially covered or uncovered. For exanple, the protector 50
.may be conpletely open, such as shown in Figure 7. In other enhgdjsemnps. as
shown for exanple in Figure 8, the protector 50 may include a central cover
81 extending fromthe base 56. The central cover 81 may be forned to

parti al | yeiapg desgmidebeh )leﬁéQl\SQ{avIdemQWﬁﬂhilg)u&:k dighitér Fabbitey Olirkhed (180 ndy,er
81 a of Figure For ex when the central cover 81 conpletely covers
t he openhﬁyiﬁmOIdﬁhﬂﬁéb@aﬁg enter the pipe end 46 from outside the

prot ector 50. t C h ure
2, the centralﬂlf(':éﬁ/\/agérl fhﬁglf }%8 eﬁg)fece g}éélsﬁt?r%ivy@gthe%e rec&%ﬁd@é‘%’ r 82
may be f giot@teddddtha njtir&s ilscatibe fel e of @ pigellr The dimersionkiof tiecbunpdrhe
recessed nenber 82 .is a cup-like nenber. 84 extending fromthe base 56 t hat

al | ows t Advilhalbsade rb‘?fbte@(%ft%li’}’%PéﬁmﬁpﬁS@é thpan@terleléelepteeéar the pepteqtersd0, sipbh as

a hook ( , RS es84 e

p| pe 48 gér)tgh conﬁﬁ% g t réfhg%?oétggtdgph 88&?3&%{?\‘3 aShJérto%Hsertlecsgl teﬁgb% t|%n to
lift andﬂmrabilmy;ﬂenmllaaqqﬂd@tre:dtemrpeﬂmeahchppblﬂmeswf thieahaterialngf winsh tth): piotetee 11,
an enbodi

Ferml ot AP aniada: ToR PTG aierg) FRsPBIecioSas BHAEY O MBI e A Sape By
accor danggy &a{gﬁblé gf% Rt N0 an&'@Qfgﬁ'})réﬁn‘é@%naT% %Q\%g dsiser BRI With Qf
ea rotector 50 an ap

the pin end t i'ts use general y l'ies equaIIy to
t he pr ot Engtrofbd Easteaboeipt. 1 as (28t hew) wik pastabe t 200l 1h@r@kl) . Sheh® tedtr ead

P 156 i n ole kb EE RuRenR Ea e BRET Tor BBt At M gieniondi dfo
48, and gimptosAdeathol HHREmoldthaR bRk BF tHeMbod tiletill ifh habrddite Rahahé pRsémt t he

opposite direction. The pin 14 18 Nov 2002 152 thus extends to the one
end 100anwnt1¢m Pdotinceash dase, iswhpl émtlﬁé outhsesperic exapplds afothe hereteriedr

700 | ocarhoqiEefr BPERHE Fihiro el G ARGubod (Rt Mhesls MIFRRROLERNGG

may i ncl uﬁeteartoammlpabtesrufs‘Matpyssﬂeahelliie?stthat faces and may abut t he
term nal end 49 of the pi %e 48 when the pipe 48.is engaged with

prot ect or 100Referng ey o ¥igwrest 2angy?.ythe hax 42 haying engds a2 agghp e 15 gap&ble|<e°ast
| t h
1 ome o ARfadillfy iigidte Wetible reddd @°WTh B4 467 ot yfihplel reRO AR snfihe

be f or medaving landnganébatd §4 médit @aphuwhliy of ahread) naemeherc rSﬁ)femmtcatl loast pagtiallyg a
hei ght 136b ext d| n rom.t he eat 57 to the end 3 of the bunper 162
D o3 rat Bes™ h LR R RSES Shan damed bt Heeaialn edgedeatly W elrr age
shown i ngflgidrae ala& eabDh&ehil a t@mhmt ght H1%UndshRMMss THNEIRASS) tb

nmerely the cross-section of rotector 100 adj acent the Iocat| on the
seat 57, Hlnofvthreed mmbearﬁelg thméls@mm@atrethebmm& tmoeﬁf @ndbree,@m@wﬁél |y

dlrectly m thL theb pr ol 100
B gure a4 B8 BIEAREH 1 B ipe ARfenpE el o ofiiEs B PREFert BGorS op o Sk 8

opposi t etz thémbet 53, hBleU:wf@SUf aﬂ@ﬁlree&)lrmélﬁbérBGS b@gebelfobfmed\ipdny suitalslbehdpd be
appreci ated that the other end 163 of .the bunper, 162 is not distinct and is

| oosel y dad rcrae’@gta@tl%éo b8 theagdinghe ntarrévlwrrﬁlerhelwefthree@s HefhPirg #&peioras

as herei Q%ﬁé tﬂgfhE lafndttﬁ'th lof}fiRad nfﬂef'sfFﬁ gb%'thﬁ&%‘?&éﬂ%o\ﬁt% Ve
W, I'’s ta S or exarrp e reference

W r ef e csnetum tytpeef @mrthgaads 42.ck skadd bé appregiated ik plthhrehémgz ma} hate driecor

el ongat ed bunper de i.n accordance with the present invention may be

at | east THBDHHEPS 2 Uraigh OFfAPCISEyr t her, the length L of the bunper 162

plus the hei giﬁte%é)@l%%aytaﬂ& ieR8e Am SndlBN r@@es@BS If@r?&'d itk tife Bd?e 5$§ffﬂ3)bo I5n %ge

preferred embodinent of "Figure 11, for exanple, the length of bunper
is at | eaénacawbmrthelhlsad mehdsr 5¢6tham)% clonebt thibe lbaseyith Itr_ladﬂlttonea Sﬁsmpdaanrmazr

glngspr gfe é‘?gl Cort%%gg‘i H n g@%?ﬁ%?gﬂ@c ttrtr%ﬁ"f%hlr?g ﬁetrqt)}%%gli) Aé‘seﬁgﬁper

162 may VS shdv¥2albfthdR 591 TRe RicedsbeSPaAE SISmap bedoRiddl with afly dadiﬁdfc@xhkm&g
preferred di nensions have been found for pipe 48 having a nom nal outer

di anet er seifable forjuge itk the pesenhipventins. Indhe embpdiment ehlFignres Isangy bthe reeess

For moa. SUBt Raepiade PGy iFg HRAGP o by oeRE FRER g T B BRAC0Z

about 2.0 and preferably over 3. In the enbodinent of Figure 11, for
exanpl e, the length L is about 1.8 inch® (46 mm) and the average thickness
Wis about 0.45 inches (11 mm); the ratio L/Wthus being about 4.0. 15 18
Nov 2002 The length L may al so be neasured based on its ratio with another
vari abl e, such as for exanple the outer dianeter Od of the thread protector
100. The ratio of length L to the outer dianmeter Od of the thread protector
100 (L/CU) may, |n accordance mnth the present |nvent|on be greater than

~ NN o o o o, e Y " o, . A NN 4




speci fic exanples provided. Still referring to Figure 11, the el ongated
cburmper 162 may be at |east partially tapered along its length Lgangd fispe a
cross-sectional area that is | ess than 100% of the rectangul ar
cross-sectional area of the length L tinmes the greatest thickness Wof the

bunper 1l@dmbepB5eX Exanifle, the! fRedd MembERYs NaviBiraadiRé@tiol 30T QRO (férS
length L form ng an angle of at |east about 1.8 degrees. The exenplary

bunper 1@se mthla Rjbe 48 having gn nemrrqéloeter dissasersife of abpwiss0 srabes Or8Ql muw eeayt hat

160 16406 i Wt p ABAest LS F AR BRI S TN AR o RERURTY TR TS e

length L(t.6 nfnh)?; ah@ e readss8dodRet Wwith bhRpsRacsf aiaﬁ?ox%aﬂ@ﬁyt mmnﬂbwts rﬁm@

5.0 degrees, and an inner tape AS of between about 12.0 - 13. ree
ext endi nd be Mgt 7R afereeqsp 4B meavcplacshe seecifivally dimarsiongd. sush as&ﬁﬁérmc (146n
anot her di nent, the bunper 162 nmay be fornmed with tapers simlar to

tapers Al, “A2 and A3 of bunper 62 descri bed above with respect to protector

50 of Figure ZheMdesiompsfakyess 58en thietpe 52 b protectons) sloewefdrrastidhaofithgthead
non- unlformcrogg sect In the errbodl ment of Figure 11, for exarrpl e, the
i

bunper 18EIHXEE PhiiR &%E%é%salﬁg.aﬁd)m Iwing @nihrsadingstopl a5 cxpmmle beingsr fanches
(17 nm) t (

t hi cknesg&we%glqtﬁggﬁﬁﬁﬁ%e%ﬁ%&pgﬁa guot%gglfjtgth ?0?{(6: %s ant:POIP ear%ggsg%hfls tkt)e
under st odueadiogvenod comiplests thh ehichdieg df phoberet ek, allphy, airirigher s;haemgmf mareralt i on

IS not Ilmtedto red elon rs.162, or. to any of, t ove
speci f i c Y Affonge e}iﬁgre&qﬁn s %F?é&zr?;mgﬁlf thiq?éﬁlg teebif rer%/ng (5 § PIRCs
capabl e ag j@thrbRRsdly I@ﬁéargeékinirh ﬁle%gé 54, thé %hmir%ﬁfasl BréoRB EnibeBed lhxrtﬁ@%eﬂ
of pipe 48. For exanple, the pin of odinment of Figure 11 is
shown havraafs#ia andineay praveni the pm%frpm latep qugltlnmgdedfmtomneﬁmr device, mchNuv
2002 nenmbher.s_ | 55 east artl the eqn r ead ers 155
are f or madips IRt 1R a0 whhicrinh i afpsned b Phus, oy B S BB

si zed si mrhévd theffrofteS The heeksa38ViBayvialsh seBRPACH drénst fpb@l@d 1O idigihfnpSSreade

protector 50. Still referring to Figure 11, the thread protector100 nay be
const r uceawied enapgpigedireadsi48- overal I size, such as to correspond with

diff t t
100 oy be- magg pung p i Shurd B, (UAMRA G, wibi | ERle AL ERAGh0d Bl &) AR O S
rangi ng bipeneridl @lo8 shmin)eshe( 6flerpgyE tﬁ@nQ(fhel mpees spredds thipughFthet ieterialt b€ the

th d tect 100 t d to h ght. F

excarmpl c. PEHESE bi-HE B B1 & ATB KBRS peaaBe Ay EHETaHEl Pt &bt A RaELEt i ng
prem um Ql’l?agit& M&F‘ghhﬁé’hﬁﬁkrﬁpomiﬂk’f‘l& %’\Rfﬁ{ls BLAPEL &id 6%8ﬁwcgne%§qg%bs%r&d

i nches ( formed having a wel ght about 1.75 pou
The opti end @liuS| chwmsn@s the duopee 686ﬂ€am$1 deiferoiscand Edleats. dBmusdamhaofd\haaM th

respect to protector 50 i cabl e t t hr ead t

100 Fur PRSP Eelafes Boertty i afisohs it SRR aststh e i iy Bt S B,
pr ot ect oand QiLseRMmAge &eésefidd) Dhe By of bk‘el@t@%@i Sidal lexteied VAP forek 1 bRl | Y
as descri bed above with respect to protector 50. In the enbodi nent of

Fi gure 1icrminpd cadf meay beoabsprbgd oedisainatsd it entytanrortier) of ipeelasgatsd pummer 62.
Figures 17 t r dj L& for
pi ges of %dlla?%e eren &dtlrogﬁrlrgtt%?g%lﬁdﬁqﬁab& %@q&%&{tlgéh(gl Rl| naﬁ#a 1%‘5%% ceggt or
400 for nﬂweasemtherfcbxﬁﬁ défo&nmgpend!laeﬂmmnggomr’theﬂdm@th Ijloﬁrmet elbngfﬂed blﬁmﬁeIS
inches( The bunper Ien h%tLIS anﬁéxwmtel 2.0 .i nches r’gr)
and t he PN Hl?Fﬁ?é‘FS ed?l?‘?o\'l\’/tﬁ ﬁ‘ﬁ%&y t F)}“H’aﬁtBe’iler’i&}ﬁé§ greatp ltnﬁl?y
rovidin
g 20 mcﬁ%@c}%{_t({an?ﬁblpg%vo? f?agéurg%% %gp%(gg&% fHy %ﬂoﬁg%ggal{]g(}(bﬁﬁ} a of
appr oxi mithel fail@re 36 thehatetialssegrii Beagtll eﬁﬁdmlceStha[absmpﬁlmoﬁﬂnyrgy ®0oh that dsn (e )
providing an inpact t 19.i.nche bet ween
Perm nal THOTHSEPoranceas et P JEI Eirsh This TRRE SR Qo FEPIRAR 40 of ¢ he
pi pe 48. End W dhdihdVabpéct o S]Sl‘ééelﬁmr?dleﬂtl&t $2mhy 68 @8sifaBld ) corNBure HRe RASR

w dth WB is approximately 0.63 inches nm . The cross-sectional area of
bunper 62rateator 8¢ éo |amwérpr@mﬁm@|crq§bmg; cmldmg qrsfalétppr o&lilenaméftoywwfm{v dor

i SR S SR B

havi ng a nom nal di aneter 48a of 5.5 inches ( 140 mm). The burrper | ength L
i s approximtely 1.20 inches (30 nm anbl the average bunmper width Wis
approximately 0.38 inches (10 nm providing a WL ratio of 3.19. The
outside dianeter Od is approximtely 6.27 inches ( 160 mm providing a L/
of approximately 0.19 and a L/48a of approximately 0.22. The base 17



18 Nov 2002 | ength 156b is approximately 1.08 inches (27 mm providing an
.impact travel distance D of 2.28 inches (58 mm) between term nak Nyimrp end
| 64 and shoul der 157 adjacent the term nal end 49 of the pipe 48. Shoul der
157 is formed in part by an annular retention flange 159 extendi ng

out var dl yhef grorioase hidhfg hetrefsioheeritadbn,idieadied] thadle 18 RdsOfuch Ae aPitirept4 8
is covered by shoul der 157 and t her ef or e rotected. It should be

appr eci atkangenin thengeamate; of thenprotactand lof %ﬁp?j‘éh% o\ viarioys fagtargesuch as, for

differen r type

appr oxi mak apbie 8L iR K RoritloR it g BNy, e b 0r Shdelidl e,
0.50 inc ba&m@cﬂ.ﬂie MAgtectdNS0 anidee- sﬁ&&iﬂtb@pipe&ﬂ%g@éedbbmrpr&cm Bty it hﬁylh&ner
coni cal por on 402 i s approxingtely of a rec%l r ar ea of base

wi dt h W8 ?ﬁ‘ F gr Hrap_lsmpp@@qx é“ Qeﬁsl PGy pﬁ’rﬁtePWF and to

pr otecto 48a
of 751 8*?‘ﬁ%%e‘%‘*%d&g%tfpésr’c"ﬁmw‘*ﬁ%ﬁ%#g??@?eng?‘ﬁ PP Semb R et GG

i nches (5@ mmay)begedemly fawedayjch Hopgser tapiedt 41 vevioss lapxepromx Mﬂnaie&tbyupj gb@metnches
(13 mMm ovi din aWL i 0 of 4. The out gi de

appr oxi nﬁ{‘aéﬂgﬁs o Prﬁtﬁﬁ%%[(ﬂz‘i‘ifuhn%"braliﬂ’ﬂﬂﬁ‘i PP ﬁ‘i/‘&FrSfStrﬁﬁp‘i"é‘ﬁ?‘}%‘BP%/ Y25
and a L/ 43t QhctPdiPdt QiR @hﬁe@mzt?le 1Hie&d Pﬁ&tér@@hﬂﬁlﬁ@@d IcBriRRPAY b @il
0.43 inches ( 11 mm) providing an inpact travel distance D of 2.50 inches
(64 mm) pexiwete to drerrximting lsomgesrto gediic heestigssérogedmtion Brealjcausnt t he

(5 m “and. 1t nat doredth R Dl dr oS ERTRERLEPH Sdog gt delE"

Cr 0ss- segdiluedlalTher eaesofs8bmap e aﬁatraystdan&diﬁratlmedscaﬁ@ﬂlaﬁalth@patlb@mﬁ&ih tlﬁe
approximately 71 % of a rectangular area of base width WB tinmes bu

| engt h Lprqri:cg‘errip sugceptiblgstorfates. Tomssist mredusing babserptipdyferopye6 a@@Yend

47 of
Theobuﬁper engt E{iﬁ{ e Ogeﬁ{&??xqqﬁ%g{g}j%gqg Et ?g%ﬁggg(z‘g!hm%%ggﬁ%léeé%\ggg%e
bunmper vmfcd*tded\l\riuoshapqweoxll nmuethgr, ﬂw&ﬂep‘tmﬁﬂae(ﬁgui&)mﬂthp igeoaveitognay, WY desired,i o

f 3.80.,Th t di I 66 h
Br ovi di n§e gﬁnﬁ%a&{ﬁ?faiﬁ)‘faeg%nﬁ%@@}ig thy tggaaox'ogalﬁ b%s éfané';ggﬁf‘dg mérff'éuggl@g?nzs

The base glengtcbiol 36k ihst gepr oxi mately 0.29 inches (7 nmm) providing an
i npact tr e&ﬂ gtlostance D o? 2.23 inches (57 nm between term nal bunper end

164 and shoul deildltmﬁllﬁdqtraaemulatt ki@d@r ri8nsiay éred fotthed fbetwmeenpiheegrd8ve BAcangdi dt h

Appr oxi mEVER o 3 Showei 38 expnin Felfl. cRErcbiBe B85 Brith ubeel g Shidsa %6,

W th theyin rg@ﬁerﬁn’ﬂhméas@@hé lst@éhgﬂQBf ke @@Wcﬂ%lm%a‘ée 5% e%tlocfss@t frﬁ?ﬂeﬁélﬁﬁigar
area of base wi d WB times bunper | engt ure 17 is also illustrative

of a pi nPrematag frchng erthﬁmrot@ﬁer pPn dshaiel %ngﬁyp@n@,faam%mqgseat fbfeMmal
di anet er 4 T np %
2002 app S aguslts? S AR ol 2 B0 e e TP Rk he) phoklor 30, mafy A2
appr oxi mebefigur& Sfhithathbks sl(olﬁddmﬁ; fpmms/a cubsgansialWehl withitle @imihabénd 9 ef the
outside diangter Od.is ap i mately 71 in s (270 nm providing a L/
of approi?iﬂ?g&epﬂﬁvemw At e %P&Wﬁéggl“{he@ hopipyHé ipgasaerd Nythn
56b is a@gf&éétﬂps i ﬂ@ob&cﬂlesln(suélgn{%c@rtﬂé’ {)\Eidtﬂ%SBr(‘)f Itl{g)s’?‘l%{lld%f 8y ek ure

di st ance f 2.5 |nc¥1e% between term nal bunper end 64 and shoul der
157 adj adenmay hee tfelrrmndnad) @mntspkmdofmthhehqo|tpnekm68$ & dhewipdpeh evd 149.s In other

0" 7t ncreggoraioni S SRRt o wi e R o PRSP it SR R e

coni cal pY fetRihal O 1S o EHY Sipé BRI f¥rnd @ %e8lf therethvili! ariUiusthe@he 3hohldORE8 is
width WB tinmes bunper length L. Figure 21 illustrates a box thread

pr ot ect oftomthefpifre &aﬁlweéﬁh@ enqrgasfab@rpmmbw@emmxﬁﬁgrép nom nal di aneter 48a
f 9-5/8 h
05 515 1 e el T PN e SRR L P Bl 5oLl

provi di ngntarséitionr 7 aFti)gmé 29 09&16 b atadt lsurﬂleercﬁzamﬁttﬁé bext 5(5maprbre@xloamcml of
9. 86 inches, (250 providing a L/ CGd of approxi mately 1 and a L/ 48a of

appr oxi métesjficapt czhangerﬁést!f&eés | érhalerﬁnﬂmﬁnf:@ OJ&sglaﬁumeeW @3 obtherflorgateds
T mPLSY*béf“%%re?fgﬁﬁﬁi% 3o IHEDastsh R e Hinferebid F010Po bitf fealh PRET

the pipe 48. End width W1 is apprOX| mately 0.25 inches (6 nm and the base
width WB is approximately 0.79 inches (b%) mm) . The cross-sectional area of
bunper 62 with the inner conical portion 402 is approximtely 66% of a
rectangul ar area of base width WB tines bunper length L. Figure 17 al so
illustrates a pin thread protector for the pin end 46 of a pipe 48 having a
nom nal di ameter 48a of 13-3/8 inches (340 mm). The bunper length L is
apprOX| mately 2.03 |nches (52 m and the ‘average burrper wi dt h W| S

. e g - o Y P —




Figures 13-16 illustrate other exenplary enbodi nents of the present
cinvention. The pin end thread protector 250 of Figures 13 and 34N 2¢9ef ul
for protecting male threads 42 on 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 prot grimafig chen® @ stifmesd the¥ZaseB6t gy be feimear with aQElaﬁvélg%ig%ﬁ'ﬁkaﬁ? wadthpi pe
48. The protectors 250, 300 of the enbodi nent of Figures 13-16 are

gener al | y6xpnd thiekness fole  dethen g ernchBd oif b bymper p7 srascho tapesd, hadng @o

descri be i j S . ElL gur.e 2. EXGRPt . 0f herw se. de i.bed
her ei n. %é’?%??‘f n‘)gfdkﬁc: \@?g g’?‘%}l T%g tt%eﬁﬁainetg%%%mlgs 9§’ pag?i? tln%%‘l 1§f retdﬁlgmgr %&éesgt or
250 | ocat@ttentrationdBhe dédedshiy theextrehad stENEsAOF thé ptdiectdr J0eindBat afdae base 256
may be formed with a generally rectangul ar, or sguare, cross section. In

t he enbodi menRefrring ggain to Figyre 2, dhetyead profectorng@ mapbe gengruciidcwiHb a9y 256a

and a heiygh 5 T i t

term nal dggr%b%Qo O¥allt(ﬂ§1e§§§1§s %@%alt %Llégg%gﬁgg@én%%tggdgﬁérﬁ #‘{sh&ef%pes

pr ot ect on8.2%0r exampléadiffefeatisivasnif thfcafFipentecsrs 58 maylbd hada te Gy gipe2 88 hasinghown
extending fromthe base 256. The box 252 is capabl e of threadi ngl y engagi ng
the pi penPmiehauic sliggeigss o rensies _%if’GF gézéﬁﬁ?hs,s BhanBots 28anr s dri MRy ng
an it er RaHRAONE thiodd Photdbict S8l HARbE binslicielt i Rl TPHASIRI 2RMhL ORGP alpld CaSt
partially thereon. The outer surface 253 of the base 256 of  prot ectorp 250
may be f ertlweat piotdetar$@ capahlmotpdssisg theeShelldtd ané pot@3dg thieaddddsen theand 46
starters 259 may be fornmed..n any suitabl e shape, nti.t l ocat | on
The baseb8@rerRm Gl piPe 48 My Rantorn il Sy FBredddt o ol iR R o
Fi gure 13hywhpeefdmRahhviRl aduigt 3F abhansl pud@da.1 kB0b formed into the

out er surfa’cﬂzﬁe;l g53 ar ound‘llt%aé1 ci Fcund er ence pg)fu th@é1 blgée 256 and extending
partial | y i nt dhe Haeadhprokastas 5086w be ffomted Wyagny siebleHpamifagtyringhpropesst sshor

250 may instead be fo d with,.one, ar nore than {w asg tear star.ters
29 or cRARhARE- i GG, TrsghRag pressb0H s dot FiimplFelie bR e ShbEk:
pr ot ect oint@h8l meMirgndt shdeld botaRén 1id sccarntahatytheipe pdintgubik PR p2odess vd. | n
the enmbodi nent of Figure 13, two bunper arns 286 are, included, the bunper
arms 286 M¥iahi§cttha Greey absoaptions deflestion and Snlyes ehpractstistishalibg thysad pistestarssa,
288b. Fugpher, the two or nore bunper arnms 286 may be fornmed with different

| engths L.” For exanple, the radially outernost ring shaped portion 288a of
t he enbodi nenNowef reFérgng e Eiguteas andl 6 tigt dlohghtedainompen &2 mayginshuep aplypalityi afn
288b has a Ien%h L2 that is srgaslle.r I(-in th L 1. lSJBOnTie\r,TVEaCt ;Tg t he .bunper
262, t he PHPUR T2 dASPYFaSTeRNerRY RRSgmlion qidhe paptigien P hel Rt eitid? PreXifper
arme 286 strdd3 cGA@HIrESontd &\B@hrgge tht Hat &R OPHR préB&oPSd Bfoxithitd k@fhe@luRBER 7R
ring shaped portion 288a may flex, bend or deformupon external inpact

t her et 0. toTiear wpppdaipaeintherppy medistributing the impaet enérgy ouetes larderiplehe pprogestati on
288a and trt'an§fer61ﬁo t he i nner rti ng, shafﬁﬁg rport.i onn2§§b " causi.nl? iti tot
flex, befBEt 3BF SISh U0 8P TRl HISHY ( HE P Tinimdang e forspdidsioy of impdgty,
may be sehapans ited hiyacted pifeainet sowdbsDhdest-outd 72 Macbe eneiedyin’ f5chig@blehe

base 256, base tear starters 259 provide stress concentrations to encourage
t he nat eshape, grantityaandrleeationdn theswalheldhe humpen 62 t Ind'igurg Sy Ear gxample; epchical or
tear, th 158 el it g ' : | g, ase
256t opray? pisEy Emid 6 $0'hal HRACCLRE QN B R4 P IRE BRI

t ransm s$2 anitoénd T dite stote 7 yretthud dyenait tiedteads f4.pEagindot Bhexuends thbtigh thee
enbodi nent, shown_in Figures 13-14, for ex l e, the protector 250 _may .crack
or fai | BHCKIRES ShHi Sk @I P ATroBORION] ik SAVBE  ERHb R eReb et o
be transgihb@thdn®of PRuR PSof BxanliIE, BRANSIVARSE WiBlH SMbdlved SRbAnBly I Anead
protector 250 made with reference to Figures 13 and 14 and its use "applies
gener al | ynobd0&Ithm) and appeotimatedn i/ 8pndt onow. 300, such as shown in Figures 15

and 16, exce as ot herw se descrihed herein e thr rotector 30
(Froure 15 1 bf taderel BLOE aSTL G hShS s ToRe B Lo 57 bl e i ase
356 in oReerHan&ihe Vackit MAdagaméfhiiiaferfale Pt caiibdfedlof FigIrPhe48t- and
an el ongat ed bunper 362 projectin aX|akg%bfron1the base 356 in the

opposi t e odisr Bcextond pamigllyiagross the lengthel tadribie clangatsd bympes§Baangf tefrpimate at

pr ot ect or, : i1 bunper 362 extends to the other end 300b. Still
referri nanégé)?:% ésq}b‘lél?i@e?he base 356 is a portion of the protector 300

| ocated proxinate to the termnal end 49 of the pipe 48. The base 356 may
be forned with a generally rectangul ar,lbr square, cross section. In the
enbodi ment of Figure 15, for exanple, the base 356 has a thickness 356a and
a hei ght 356b. The base 356 may include a seat 357 that abuts the term nal
end 49 of the pipe 48 when the pipe 48 is engaged with the 21



18 Nov 2002 protector 300. In the enbodi nent of Figures 15 and 16, a cover
381 is shown extending fromthe base 356. The base of annul ar gRamRelgo360b
and the seat 357 forman annular retention flange 359 having a depth and a
hei ght in proportion to the thickness of the pin 352 and its term nal end

49. The r et enld Pigufd GigEcudts e RernBl @?hek for sldis,! 7@ haviap dndgaia) $4a bétd
termnal end 49 of pin 352 upon inpact by another object against the end of

t hr ead p#@p@@dw@mbongmé byee 62.0 heemem@l sbots (7P afed esedgrhbarecnes 352
since “Oc”ﬁrﬁéd 3t g§§9§a,gf4’=‘a T‘h@fﬁééﬂﬁl R 764 G 'slgcﬁ{x{ Egﬁg&te%%ﬁxg %ﬂ?é@;&gg of

retention ere is no dana termmn

t he pi pet}ﬁa&ess%fsthe bivapercd X hbviag nﬁirawgadﬂﬁsqncnrﬁvwn) and hevinggoreas (bthaf aeei gn
matter a d therefore prevents environnental damage. The pin 352, having
ends 352 notjrgudedapl e of at |east partially engaging the box end 47

and pi pe thre e vy %m}lg nt
of Figure 15 f{g&&%ﬁﬁ%gﬁ%ﬁg% t&léraf‘s?‘?é}m (ﬁ3 he Ln?grggd nprénberngge?r,tggq? rmegjdg;3

| east patwo air| moteharstadlation sbots %Qdadvh@wh&rysb@iﬁedrwﬂba fool rfeﬂtlmatdlhglram;i as
descri bed above with respect.to rotec or 100 Fi referred
rbodi notregtne e bRt o8 R Bireis s Soui SHbtRTRE Ste Jihe gt

nodi fi cabf ppgrd Befor@kafiple, RR1UMRS olVindMEativkisldteE24 Bhdt e %JutW’ﬁShi%ﬁes (19
departing fromthe spirit or teachings of this invention. The enbodi nents

descri bemmﬂew@p ranéabovék)ei&)pndre; (bhmm)adedp.awkich ate dngageaablegvitirihe tpely sucbab ar
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made of a substantially non netallic material; and said configlration and
mat eri al OMIIK@SbaMDB gamyfot dn@s itheapipegnd 20 drom owmdé:ﬁh@ pratgcterf SGenbr ygt cdher

oot B0 R 5 RAHCECHRED, B AP R B et
sol i d anfighiber B, t TN réecssdadintghtxi 8 Irfayd bai Sdralk@ewith any desirable shape or
configuration. In Figure 2, the recessed member 82 is a cup-like member 84 extending from
the base 56 that allows the thread protector 50 and pipe 48 to be lifted. A device, such as a
hook (not shown), may be inserted into the cup-like member 84 when the pipe 48 and
connected thread protector 50 are in a non-vertical position to lift and/or lower the protector
50 and pipe 48.

Referring now to Figure 11, an embodiment of a box end thread protector 100 capable
of protecting female threads 42 on the interior 45 of a box end 47 of pipe 48 made in
accordance with the present invention is shown. The above description of the pin end thread
protector 50 and its use generally applies equally to the protector 100, except as otherwise
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
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greater than said wall thickness. 3. The protector of claim2 wherein said
pol yethyl ene has the |zod inpact strength and the conpressive pRaRRrigogs of
HHM 5502. 4. The protector of claim1 wherein said bunper is a generally
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el ongat eqd annul.gr bu ass the Shell test. 9. A protector for protecting
Che and GYaER; T DREIS P9 . orRebHGn ocgeneralls P neble T bR SErDeci g
connect Wil h RBigRNI5 OB extdh@iny A6 tie3seat 57 to the end 163 of the bumper 162 proximate

to the beginning of the taper, and a thickness 156a, such as shown in Figure 11. In other

embodiments (not shown), the base 156 may be merely the cross-section of the protector 100
adjacent the location of the seat 57, in which instances the elongated bumper 162 extends
substantially directly from the seat 57.

The length L of the bumper 162 of protector 100 Figure 11 is measured from the
terminal end 164 of the bumper 162 to the opposite end 163 of the bumper 162, or to the base
156. Again it should be appreciated that the other end 163 of the bumper 162 is not distinct
and is loosely defined as the point where the bumper 162 first begins a taper AS as
hereinafter defined. If the bumper 162 has differing thicknesses W1, W2 . .. Wn, or is
tapered, as shown for example in Figure 11, the reference “W” refers to the average thickness
of bumper 162.

The length L of the elongated bumper 162 made in accordance with the present
invention may be at least about 1.5 inches (38 mm). Further, the length L of the bumper 162
plus the height 156b of the base 156 may be at least 1.8 in (46 mm). In the preferred
embodiment of Figure 11, for example, the length L of bumper 162 is at least about 1.8
inches (46 mm) and the length L of the bumper 162 plus the height 156b of the base 156 is at
least about 1.9 inches (48 mm) and preferably over 2.2 in (56 mm).

The dimensions of the elongated bumper 162 may vary with the size of the pipe 48 to
be protected. The following preferred dimensions have been found for pipe 48 having a
nominal outer diameter of 7.0 inches (180 mm). The length L and thickness W of the
elongated bumper 162 made in accordance with the present invention may be formed such
that the ratio of the length L to thickness W (L/W) is at least about 2.0 and preferably over 3.
In the embodiment of Figure 11, for example, the length L is about 1.8 inches (46 mm) and

the average thickness W is about 0.45 inches (11 mm); the ratio L/W thus being about 4.0.
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18 Nov 2002 said body having a bunper having a solid annul ar configuration
and a term nal end; and said bunper including at |east one el ongatgdoppng
shaped portion extending axially fromsaid termnal end. 10. The thread
protector of claimb5 wherein said base, threaded portion and el ongated

annul ar iThepeaigtialemagnddor b idsurbd tasedr orfilits trigd whthsarfither 2@diablepasch &y &k
poi nt of about 5.6 ft-I|b/inch &300 J/m. 11. The thread Erot ector of claim
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o 20 PUhgSioly sl s Top oakinBuin Rsuina iasmebiel
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thread protector of cl % Wherel n said el ongated Bunper 1 ncl udes at | east
one baseta ¢her nellnatatl emterl&amAtet M8aadf phreopiet 68 tbore prajeated;i thg tabipebd8aan t he
end of aagcoPcFance With tﬁé %?e%e rlgzlen%on being at least about 0.22. For example, the protector

100 of Figure 11 is matable with a pipe 48 having an nominal outer diameter 48a of about 7.0

inches (180 mm); the ratio L/48a thus being about 0.26.

It should be understood that the bumper 162 need not meet more than one of the
above criteria in accordance with the present invention; and, in each case, is not limited to the
specific examples provided.

Still referring to Figure 11, the elongated bumper 162 may be at least partially tapered
along its length L and have a cross-sectional area that is less than 100% of the rectangular
cross-sectional area of the length L times the greatest thickness W of the bumper 162. For
example, the bumper 162 may have a total taper along its length L forming an angle of at
least about 1.8 degrees. The exemplary bumper 162 of Figure 11, for example, possesses a
cross-sectional area that is about 70% of the total rectangular cross-sectional area between
ends 163, 164; an outer taper A4 extending from about the mid-point 162¢ of the length L to
the terminal end 164 of the bumper 162 of between about 4.0 - 5.0 degrees, and an inner tape
A5 of between about 12.0 - 13.0 degrees extending from the terminal end 164 to the end 163
of the bumper 162. In another embodiment, the bumper 162 may be formed with tapers
similar to tapers Al, A2 and A3 of bumper 62 described above with respect to protector 50 of
Figure 2. Alternately, the bumper 162 may be viewed as having a non-uniform cross-section.
In the embodiment of Figure 11, for example, the bumper 162 has thicknesses ranging from a
thickness W3 of about 0.68 inches (17 mm) to a thickness W1 of about 0.20 inches (5 mm).
The average thickness W of the bumper 162 is about 0.45 inches (11 mm). It should be
understood, however, that the thread protector 100 of the present invention is not limited to
tapered elongated bumpers 162 or to any of the above specific examples.

The pin 152, having ends 152a, 152b, respectively, is capable of at least partially
engaging the box end 47 and pipe threads 42 of pipe 48. For example, the pin 152 of the

embodiment of Figure 11 is shown having an outer surface 154 with a plurality of thread

16



having a maxi num outer dianeter, conprising: a base portion having a first
Jlength, first and second ends, a thickness, and a circunferencggnyidpggaded
portion extending axially fromsaid first end of said base portion and
threadabl y engageable with the pipe; an elongated annular bunper extending
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end of Sﬁf(ﬁector 100 for passing the Shell test and protecting premium quality pipe having an
nominal outer diameter 48a of about 7.0 inches (180 mm) may be formed having a weight
about 1.75 pounds (0.8 kg).

The option of including a groove 66 and shoulder 68 as described above with respect
to protector 50 (Figure 2) is not applicable to thread protector 100. Further, referring still to
Figure 11, the central opening 51 of the protector 100 may be entirely or partially covered or
uncovered, similarly as described above with respect to protector 50. In the embodiment of
Figure 11, the central cover 81 extends from the end 152a of pin 152.

Figures 17-22 illustrate exemplary embodiments of the present invention for pipes of
different diameters. Figure 17 illustrates a pin thread protector 400 for the pin end 46 of a
pipe 48 having a nominal diameter 48a of 5.5 inches (140 mm). The bumper length L is
approximately 2.0 inches (50 mm) and the average bumper width W is approximately 0.48
inches (12 mm) providing a W/L ratio of 4.19. The outside diameter Od is approximately
6.20 inches (160 mm) providing a L/Od of approximately 0.32 and a L/48a of approximately
0.36. The base length 56b is approximately 0.20 inches (5 mm) providing an impact travel
distance D of 2.19 inches (56 mm) between terminal bumper end 64 and shoulder 57 adjacent
the terminal end 49 of the pipe 48. End width W1 is approximately 0.32 inches (8 mm) and
the base width W3 is approximately 0.63 inches (16 mm). 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.

Figure 18 illustrates a box thread protector 410 for the box end 47 of a pipe 48 having
a nominal diameter 48a of 5.5 inches (140 mm). The bumper length L is approximately 1.20
inches (30 mm) and the average bumper width W is approximately 0.38 inches (10 mm)
providing a W/L ratio of 3.19. The outside diameter Od is approximately 6.27 inches (160
mm) providing a L/Od of approximately 0.19 and a 1./48a of approximately 0.22. The base
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base portion, said el ongated annul ar bunper having a maxi numlength and a
maxi mum wi dt h, said el ongated annul ar bunper having a cross-seggingy Mgbch
is at least 80% | ess said maxi mum |l ength tinmes said maxi mumw dth. 25
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56b is approximately 0.43 inches (11 mm) providing an impact travel distance D of 2.50

)

inches (64 mm) between terminal bumper end 64 and shoulder 157 adjacent the terminal end
49 of the pipe 48. End width W1 is approximately 0.37 inches (9 mm) and the base width
W3 is approximately 0.68 inches (17 mm). The cross-sectional area of bumper 62 with the
inner conical portion 402 is approximately 71% of a rectangular area of base width W3 times
bumper length L.

Figure 20 illustrates a box thread protector 430 for the box end 47 of a pipe 48 having
a nominal diameter 48a of 7-5/8 inches (190 mm). The bumper length L is approximately
1.94 inches (49 mm) and the average bumper width W is approximately 0.51 inches (13 mm)
providing a W/L ratio of 3.80. The outside diameter Od is approximately 7.66 inches (195
mm) providing a L/Od of approximately 0.25 and a L/48a of approximately 0.25. The base
length 156b is approximately 0.29 inches (7 mm) providing an impact travel distance D of
2.23 inches (57 mm) between terminal bumper end 164 and shoulder 157 adjacent the
terminal end 49 of the pipe 48. End width W1 is approximately 0.30 inches (8 mm) and the
base width W3 is approximately 0.72 inches (18 mm). The cross-sectional area of bumper 62
with the inner conical portion 402 is approximately 71% of a rectangular area of base width
W3 times bumper length L.

Figure 17 is also illustrative of a pin thread protector for the pin end 46 of a pipe 48
having a nominal diameter 48a of 9-5/8 inches (245 mm). The bumper length L is
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impact travel distance of 2.55 inches (65 mm) 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
(11 mm) and the base width W3 is approximately 0.74 inches (19 mm). The cross-sectional
area of bumper 62 with the inner conical portion 402 is approximately 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 (245 mm). The bumper length L is approximately
2.06 inches (52 mm) and the average bumper width W is approximately 0.52 inches (13 mm)
providing a W/L ratio of 3.96. The outside diameter Od is approximately 9.86 inches (250
mm) providing a L/Od of approximately 0.21 and a L/48a of approximately 0.21. The base
length 156b is approximately 0.20 inches (5 mm) providing an impact travel distance D of
2.26 inches (57 mm) between terminal bumper end 164 and shoulder 157 adjacent the
terminal end 49 of the pipe 48. End width W1 is approximately 0.25 inches (6 mm) and the
base width W3 is approximately 0.79 inches (20 mm). The cross-sectional area of bumper 62
with the inner conical portion 402 is approximately 66% of a rectangular area of base width
W3 times bumper length L.

Figure 17 also illustrates a pin thread protector for the pin end 46 of a pipe 48 having
a nominal diameter 48a of 13-3/8 inches (340 mm). The bumper length L is approximately
2.03 inches (52 mm) and the average bumper width W is approximately 0.55 inches (14 mm)
providing a W/L ratio of 3.71. The outside diameter Od is approximately 14.02 inches (360
mm) providing a L/Od of approximately 0.14 and a L/48a of approximately 0.15. The base
length 56b is approximately 0.41 inches (10 mm) providing an impact travel distance of 2.44
inches (60 mm) between terminal bumper end 64 and shoulder 157 adjacent the terminal end
49 of the pipe 48. End width W1 is approximately 0.40 inches (10 mm) and the base width
W3 is approximately 0.70 inches (18 mm). 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.

Figure 22 illustrates a box thread protector 450 for the box end 47 of a pipe 48 having
a nominal diameter 48a of 13-3/8 inches (340 mm). The bumper length L is approximately
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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
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
exemplary embodiments of protectors 50 and 100 described above with respect to Figures 2-
12, except as otherwise described herein.

Referring to Figure 13, the base 256 is a portion of the protector 250 located
proximate to the terminal end 49 of the pipe 48. The base 256 may be formed with a
generally rectangular, or square, cross section. In the embodiment of Figure 13, for example,
the base 256 has a thickness 256a and a height 256b. The base 256 may include a seat 257
that abuts the terminal end 49 of the pipe 48 when the pipe 48 is engaged with the protector
250. In the embodiment of Figures 13 and 14, a cover 281 is shown extending from the base
256. The box 252 is capable of threadingly engaging the pipe threads 42 of pin end 46. For
example, the box 252 is shown having an internal bore 254 with a plurality of thread
members 255 formed at least partially thereon.

The outer surface 253 of the base 256 of protector 250 may be formed with one or
more base tear starters 259. The base tear starters 259 may be formed in any suitable shape,
quantity and location on the base 256. For example, the base tear starters 259 in the
embodiment of Figure 13 include a pair of annular channels 260a, 260b formed into the outer
surface 253 around the circumference of the base 256 and extending partially into the
thickness 256a of the base 256. However, the protector 250 may instead be formed with one,

or more than two, base tear starters 259 or channels 260a, 260b.
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length L1.

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
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 absorbed.

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
flex or tear, thereby redistributing the impact energy over a large volume of base 256 material
and also using up impact energy, further minimizing the transmission of impact energy to the
attached pipe (not shown). With the embodiment shown in Figures 13-14, for example, the
protector 250 may crack or fail at the annular channels 260a, 260b, instead of allowing
energy to be transmitted to the pipe 48.

The above description of the pin end thread protector 250 made with reference to

Figures 13 and 14 and its use applies generally equally to the box end protector 300, such as
shown in Figures 15 and 16, except as otherwise described herein. The thread protector 300
(Figure 15) includes a base 356, a pin 352 projecting axially from the base 356 in one
direction and engageable with the box end 47 of the pipe 48, and an elongated bumper 362
projecting axially from the base 356 in the opposite direction. The pin 352 thus extends to
one end 300a of the protector 300, while the bumper 362 extends to the other end 300b.

Still referring to Figure 15, the base 356 is a portion of the protector 300 located

proximate to the terminal end 49 of the pipe 48. The base 356 may be formed with a
generally rectangular, or square, cross section. In the embodiment of Figure 15, for
example, the base 356 has a thickness 356a and a height 356b. The base 356 may include a
seat 357 that abuts the terminal end 49 of the pipe 48 when the pipe 48 is engaged with the
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10@ 109’ fih- 449 LHdOYBphot by- aRHRA Vi agaidd 4BYKNE) of thread protector 300. The
protector 300 is easily removed from the pipe 352 since no major stresses pass through the
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
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.

While preferred embodiments of the present invention have been shown and described,
modifications thereof can be made by one skilled in the art without departing from the spirit or
teachings of this invention. The embodiments described herein are exemplary only and are not
limiting. The particular features of the embodiments described above are exemplary of the
invention and may be useful with different embodiments not necessarily having all of the
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 variations and
modifications are possible and are within the scope of the invention. Accordingly, the scope of

protection is not limited to the embodiments described herein.
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1

A protector for protecting the end of a pipe, comprising:

a body;

said body having a connector to connect with the pipe;

said body having a bumper;

said bumper having a configuration and being made of a substantially non-
metallic material; and

said configuration and material being capable of dissipating 1200 ft.1b (1.6 kJ)
of energy at ambient and at 150°F (65°C).

2. The protector of claim 1 wherein said connector has a wall with a thickness, and
wherein said configuration has a solid annular portion extending axially a distance
greater than said wall thickness.

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
having a length of at least 2 inches (50 mm).

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

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 (28 mm) 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.

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. A protector for protecting the end of a pipe, comprising:

a body,

said body having a connector to connect with the end of the pipe;
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annular bumper are constructed of material that has an izod impact break point of
about 5.6 ft-Ib/inch (300 J/m).

11.  The thread protector of claim 5 wherein said elongated bumper includes a plurality of

cut-outs.

12,  The thread protector of claim 11 wherein said cut-out has an average width of
between approximately 1/32 inch (0.8 mm) and approximately 1/8 inch (3 mm).

13.  The thread protector of claim 11 wherein said elongated bumper has a terminal end
and said cut-out comprises a slot intersecting with said terminal end of said elongated
bumper.

14.  The thread protector of claim 5 wherein said elongated bumper includes at least two
bumper arms.

15.  The thread protector of claim 5 wherein said elongated bumper includes at least one
base tear starter.

16. A thread protector for protecting threads on the end of a pipe, the thread protector
having a maximum outer diameter, comprising:

a base portion having a first length, first and second ends, a thickness, and a
circumference;

a threaded portion extending axially from said first end of said base portion
and threadably engageable with the pipe;

an elongated annular bumper extending axially from said second end of said
base portion; and

at least one annular channel around said circumference and extending partially
into said thickness.

17. 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

and threadably engageable with the pipe; and
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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
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
maximum width, said elongated annular bumper having a cross-section which is at

least 80% less said maximum length times said maximum width.
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