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Cr oss- Ref epnaneposger Rel at ed Applications 3 Thi s apetasey 796y
clainms the benefit of provisional application S.N 60/095,003, filed 4

on July 30, 1998, in the United States Patent & Trademark O fice. 5
Technical Field 6 This invention relates in general to drill
pipe and in particular to drill pipe 7 protection rings. 8 .
Backuround of the Invention 9 During drilling, sections of

drill pipe are secured together at their tool joints. The 10 t ool
joints are the threaded connector portions of each section of pipe and have
enl arged 11 outer diameters at their connector portions. Certain types

of high strength drill pipe, ification drill

pi pe, Rave one or nore mill e&’méﬁ%mﬁﬂﬂ?ﬁ‘a&m&@z di aneter.
The slots are circunferential, concave grooves which nerel y desi gnate the
14 material of the drill pipe and do not serve any other function. The

sl ots Bave aGmssi-RbEraice]ﬁ Relatedsﬁm&,gﬂbn are appr oxi mately 3/8 inch deep
and [err] inch w Each sI rel ativel l.ower
cor ner edges and benefit of pro S“F&@ W?'E)S, N)féé@fq% qq%ngledt he
drill pipe p K | drilling

rig. The dril %ﬁ %%ég#ﬂggﬁxaectgfgtégt%gﬁegﬁggg{ggﬁaﬁ %kgrl ps and seal s around

the drill 19 pi pe. When run through the drilling head, the sharp edges

of the slots _can severely
5 Technical Field

This invention relates in general to drill pipe and in particular to drill pipe

protection rings.

8 Background of the Invention

9 During drilling, sections of drill pipe are secured together at their tool joints. The
10 tool joints are the threaded connector portions of each section of pipe and have enlarged
11 outer diameters at their connector portions. Certain types of high strength drill pipe, such
12 as S-135 classification drill pipe, have one or more milled slots surrounding the outer
13 diameter. The slots are circumferential, concave grooves which merely designate the
14 material of the drill pipe and do not serve any other function. The slots have a variety of
15 sizes, but are approximately 3/8 inch deep and ¥4 inch wide. Each slot has relatively sharp
16 upper and lower corner edges and a curved base. '
17 In one type of drilling, the drill pipe passes through a drilling head located at the
18 drilling rig. The drilling head has a rotatable section that grips and seals around the drill
19 pipe. When run through the drilling head, the sharp edges of the slots can severely
20 damage the gripping and sealing members located inside the drilling head. Thus, an
21 apparatus and/or method for reducing damage to the drilling head is needed.
22 Summary of the Invention
23 Drill pipe protection rings for filling the external slots in drill pipe are disclosed.

24 " 'The rings are formed from resilient elastomeric materials. In cross-section, each ring has



20 damage the gripping and sealing nenbers |ocated inside the drilling
head. Thus, an 21 appar atus and/ or nethod for reducing danege to-the
drilling head is needed. 22 Summary of the Invention 2

Drill pipeVQr806%i on rings for fillingthe external slots T @it B pe
are disclosed. 24 The rings are forned fromresilient elastoneric
materials. In cross-section, each ring has 1 slightly convex inner
and outer surfaces, and a series of circurnferentially spaced-apart, 2
hem spheri Cakli%‘_l-ﬂ nvOERh&hrl suié sutfacdsNiRY a Serlek of Eircuinferentially spaced-4pagt, ri ng
is mounted within each slot on each drill pipe section. The rings stretch 4
sli ?hBByWMi_ hgrnhphmdmlﬁlbwﬁddangftbmﬁlas @it fit once they are properly
seat ed. en i nstalle t he outer surf t.ne: I L
protr ude sli ghtly WFW?V"@% W&“ﬂ&@%‘r‘fzmtoﬁeeaggﬁﬁu prg lsgcgnsc{n. ?ﬁ%ﬁ’ﬂg& stretch
hem spheri calg; hiltebdingPinks@Ned Bt fiRi Lfight/TR onbé Gey\iiré piopetlir seatéd)t When
Wthou? 7 ﬂléﬂtd eri ngs,gaitnhe shar p edg.esg}gf t he g]&gts gr?pt hg drill pipes
woul d Gause srestalled; thkaoraeresutfaces hEthe gings will protsusteslishily oigwardEromyqribey e

However, with the.rings he .quter . surf. . : .

substafti al | y°‘1°ﬁ'l &%Fﬁ%@&‘ﬂ{mﬁ ﬁsﬁrﬁ’gﬁﬁ%$ﬁ%%h§ﬁ%%m§ rtheg%latgsi r?gltttl%é

el astomers. 1k rings, thS5Hafi edgRs 6f the ilbRdndhe dalligipes Souldicause severe damagSas thept

the manner in which the features, advantages and o%jlects of .the_invention,
PS8

12 8 as wpabsedghroughthe ¢uill beadwiHowaeyss owith ¢ oytpresuafaces the dlosiare can
be u nd%r st O0%ullzsrt]anrg)a{l)('a filled to prevent their edges from cutting or gouging the elastomers.

10 Brief Description of Drawings

11 So that the manner in which the features, advantages and objects of the invention,
12 as well as others which will become apparent, are attained and can be understood in more
13 detail more particular description of the invention briefly summarized above may be had
14 by reference to the embodiment thereof which is illustrated in the appended drawings,
15 which drawings form a part of this specification. It is to be noted, however, that the
16 drawings illustrate only a preferred embodiment of the invention and is therefore not to
17 be considered limiting of its scope as the invention may admit to other equally effective
18 embodiments.

19 Figure 1 is a sectional side view of one type of a drilling head for receiving drilling
20 pipe.

21 Figure 2 is an isometric view of a drill pipe protection ring constructed in
22 - accordance with the invention.

23 Figure 3 is a sectional side view of an end of a drill pipe.

24 Figure 4 is a partial sectional side view of a portion of the drill pipe of Figure 3
25 fitted with the drill pipe protection ring of Figure 2.

26 Figure 5 is a partial sectional side view of a portion of the drill pipe similar to
27 Figure 3, but showing a slot with a shallower depth.

28 Best Mode for Carrying Out the Invention



13 detail, nore particular description of the invention briefly
sumari zed above may be had 14 by reference to the enbodi nent thereof
which is wWdbebesgied in the appended draw ngs, 15 whi chcedrgwdges fOrm
a part of this specification. It is to_be noted, however, that the 16
drawings illustrate only a preferred efbodi nent of the |nvent|on and is
therefore not to 17 be considered limting of its scope as the .

i nvention may admt, to ot effective 1 8 enbodi nents. 19
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Figuré 3, bwckstiudwas@nﬂ:bsli)fromuﬂwadsimrlehnmr depth. 28 Best Mode for

carry L,ng Qut t he \)lrggéém%q'y 15 compnses an outer body 21 having an upper portion 21a and

3 a lower portion 21b which are secured to one another at threads 22. Body assembly 15
9 alsohasa rotor or inner body 23 with an axial bore 25. Inner body 231is rotatable relative

10 to stationary outer body 21 on upper beanngs 31 and lower beanngs 33.
11 An annulus 41 extends between outer body 21 and an upper portion of inner body
12 23. A pair of inlet ports 43 and three outlet ports 45 communicate hydraulic fluid with
13 annulus 41. Annulus 41 is sealed on an upper side by seal 46 and on a lower side by seal
14 49 which slidingly engage inner body 23. In the preferred embodiment, seal 46 is a carrier
15 containing a dynamic rotating seal.
16 Inner body 23 has a centrally located packer or gripping member 51 with an inner
17 portion 53 and an outer portion 55. Inner portion 53 comprises a solid annular elastomer
18 which is supported by rigid segments. Inner portion 53 is free to move radially relative
19 to inner body 23 between energized and unenergized states. The outer diameter of inner
20 portion 53 abuts the inner diameter of outer portion 55. Outer portion 55 comprises a
21 channel or annular elastomer with an annular cavity 63 which communicates with annulus
22 41. '
23 A primary seal 71 extends from a lower end of inner body 23 and is spaced axially
24 apart from gripping member 51. Seal 71 has a tubular member 72 which threadingly
25 engages an outer portion of inner body 23. Seal 71 also comprises an elastomer 73 which
26 has an axial passage and a frustoconical exterior. The internal diameter of elastomer 73
27 is smaller than the diameter of bore 25, gripping member 51, and the outer diameter of
28 drill pipe. Seal 71 provides the primary seal for sealing drilling head 11 against the drill
29 pipe. Gripping member 51 causes seal 71 to rotate with the drill pipe and provides an

30 auxiliary or secondary seal for sealing drilling head 11 against the drill pipe.



1 Referring to Figure 1, a drilling head 11 has a body assenbly

15 with a lower 2 shoul der 12 that |ands on an upward faci ng shoul der
14 in an external housing 13. Body 3 assenbly 15 is rem)va 9y secured
to housi ndvﬁgﬂfwséh an annular split ring or |ocking 4 HHEY/ P4 When

a cam nenber 18 is rotated downward rel®ative to body assenbly 15, 5

| ocking nmenber 17 is forced radially outward and seats in a groove 19 |n
housing 13 to 6 | ock body assenbly 15 from upward novenent. 7
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body 21 on upper bearings 31 and | ower bearings 33, 11
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engage_inner body 23. In the preferred enbodinent, seal 46 is a carrier 15
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12 Referring now to Figure 2, a drill pipe protection ring 77 for filling slots 95 is
13 shown. Ring 77 is formed from a resilient elastomeric material such as 85 Durometer
14 urethane compound. As shown by the cross-sectional view of Figure 4, ring 77 has a
15 slightly convex outer surface 79, a convex inner surface 81, and flat upper and lower
16 surfaces 83, 85. Inner surface 81 is given its convex shape with upper and lower chamfers
17 81a. In the embodiment shown, outer surface 79 has two flat surfaces that join each other
18 at a crest or peak. Ring 77 also has a plurality of circumferentially spaced-apart,
19 hemispherical bumps 87 located along a midline of inner surface 81. The space between
20 on inner surface 81 between the bumps 87 are flat in cross-section. Ring 77 has small
21 protruding bumps 88 spaced apart from each other on the upper and lower surfaces 83,
22 85. '
23 In operation (Figure 5), one ring 77 is located within each slot 95 on pipe 89. The
24 elastomeric material of rings 77 stretches slightly to increase their diameter while being
25 fitted around outer diameter 93 of tool joint 91. Rings 77 snap into slots 95 for a tight fit
26 once they are properly seated. Rings 77 have a width and thickness which substantially
27 fills slots 95. When installed, outer surfaces 79 of rings 77 will protrude slightly outward
28 from or beyond slots 95. In Figure 4, slot 95 is slightly wider than ring 77. Bumps 87
29 help align and center ring 77 with a slot 95. In Figure 5, slot 95' has a shallower depth
30 than the radial dimension of ring 77, as indicated by dashed line bump 87'. In these

31 " instances, bumps 87' deform slightly (not shown) so that ring 77' will fit substantially flush



21 channel or annular elastoner with an annul ar cavity 63 which
communi cates with annul us 22 41. 23 A primary seal 71

ext ends f maovpeodserer end of inner body 23 and is spaced axi @dryusédirio4
apart fromgripping nmenber 51. Seal 71 ha% a tubular menber 72 which

t hreadi ngly 25 engages an outer portion of inner body 23. Seal 71 also
conpri ses an el astoner 73 which 26 has an axi al passage and a

frust qconi cal. telh oL I r 7 _
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di ameter of ag@bottom fites 83, 89 ioPfing PE&érve fo véraumnﬁrﬂezeﬁmgrwm ovensizell Qlots
sealing drilling head 11 against the drill 29 G i ppi ng rrenber 51

cause$ seal 991 Insloseisting siptsiPS; the tapiand bpitpam fa«mblpn &m@u&ﬁhs@o during
auxi | i ary (o] s%ﬁﬁﬂog% Xll(%sgsn&eé)ét %ﬁ%&}soﬁ%%ob{)ﬁ%ﬂm@?&% 11 against the drill

pi pe. ofa Type of drill pipe 89

that may be run tWith Hegs ﬂm?:labélg.sﬁ'mg of d e@fb 8dis ISﬁeiddCtHﬁ)u@ﬁ bdfd 25 oﬂdrﬂp 89
ether by tool joints 91. Tool joints 91

are secured to
t hr eaded com@g%b@o ghowny nBorsr254s largesaguglpto AT th @eﬂgrgfﬁcﬂlmer %@%ﬁogbd
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pi pe, ghave (ﬂ&gesxradhiﬂy eum'rdrﬂ asl tisd tobbjoRit %lpasmmld'oﬁgh béabi70. Qutthe tdol joint 91
di aneters 93. Slo eais 95 are ci rcug}faer enti al cave grooves whjch designate

the m eri alexits seal 1. csealify sqnpgetsdak o iy Riginalsheps angiseals pvaundiihe diihipEon

ot herygt han i dent 'Ih‘fh@égﬁ Brd r)/&%é?;lleal the sharp corner edges 97 of each slot 95 on pipe
11 89 may cause severe damage to the elastomers in drill head 11 as pipe 89 passed through
12 them. However, the outer surfaces 79 of rings 77 é.re substantially flush with the outer
13 surface 93 of tool joint 91, thereby preventing edges 97 from cutting or gouging the
14 elastomers.
15 After installation and during drilling, gripping member 51 is energized to grip and
16 provide a secondary seal around drill pipe 89, thereby causing body 23 to rotate with drill
17 pipe 89. Inits unenergized state, the inner diameter of inner portion 53 is greater than the
18 diameter of drill pipe 89 but slightly smaller than the diameter 93 of tool joints 91. In an
19 energized state, the inner diameter of inner portion 53 is smaller than the diameter of drill
20 pipe 89. This is done by pumping hydraulic fluid through inlet ports 43. As the hydraulic
21 fluid circulates through annulus 41 and out outlet ports 45, bearings 31, 33, upper seal 46
22 and lower seal 49 are simultaneously lubricated by the hydraulic fluid. The hydraulic fluid
23 also enters cavity 63. This pressure energizes gripping member 51 by pressing radially
24 inward against outer portion 55 which exerts pressure against inner portion 53.
25 The invention has several advantages. The rings reduce the chance for slots in the
26 tool joints to cut the elastomers of a drilling head. The bumps on the inner surfaces of the
27 rings help align and center them within the slots in the drill pipe. Without the rings, the
28 sharp edges of the slots on the drill pipes may cause severe damage as they passed through
29 the drill head. However, with the rings the outer surfaces the slots are substantialy filled
30 to prevent their edges from cutting or gouging the elastomeric members inside the drill

31 " head.



8 Slots 95 have a variety of sizes, but are approximately 3/8 inch

deep and 1/2 inch wde. 9 The tolerances for slots 95 are not cl ose.
Each sIot“?SOhas ;elatively sharp upper and 10 | ower corner edﬂfs 97
and a cur Ved'B®EY siots 95 can be detéinental to the gripptngUPI7I4

menber 51 and sealing nmenber 73 of drilling head 15. 12
Referring nowto Figure 2, a drill pipe protection ring 77 for filling
slots 95 is 13 _shown. Ring 77 is fornmed froma resilient elastoneric

mat erilal such as Whiletheoinsgnsionhgs been shoven pmdescrabadoinondy soxme ofidsuforims, ithe

cross-ysectignal,view of  Figure I 7/.has.a 15 . . li.ght| V.ex
out er 2: ur f a@ggu}g?ée gpp@%%&(&ﬁﬁ%ﬁlegul? ﬂ%cagzglf?ﬁ ésn'bojtfsf’ é’fmﬁﬂ’ps%%q%ﬂﬁx?pg 016
surfages 83,vafibus ¢Hangés withd @epding frofi the Scdpeof ¢ meentdRape W th upper and
| ower chanfers 17 8la. In the enbodi nent shown, outer surface 79 has
two fiat surfaces that join each other 18 at a crest or peak. Ring 77
al so has a plurality of circunferentially spaced-apart, 19

hem spheri cal bunps 87 |ocated along a mdline of inner surface 81. The

space between 20 on inner surface 81 between the bunps 87 are flat in
cross-section. Ring 77 has small 21 protrudi ng bunps 88 spaced apart
fromeach other on the upper and | ower surfaces 83, 22 85. 23

In operation (Figure 5), one ring 77 is located within each slot 95 on pipe
89. The 24 el astonmeric material of rings 77 stretches slightly to

i ncrease their dianeter while being 25 fitted around outer dianmeter 93
of tool joint 91. Rings-77 snap into slots 95 for a tight fit 26 once
they are properly seated. Rings 77 have a width and thickness which
substantially 27 fills slots 95. Wien installed, outer surfaces 79 of

rings 77 will protrude slightly outward



28 fromor beyond slots 95. In Figure 4, slot 95 is slightly w der
than ring 77. Bunps 87 29 help align and center ring 77 with a sl ot
95. In Fi g edesesl ot 95 has a shall ower depth 30 t hapctiged/adsal

di mrension of ring 77", as indicated by gashed line bunp 87'. In these 31

I nstances, bunps 87' deformslightly (not shown) so that ring 77° will fit
substantially flush 51 with and only protrude slightly fromthe
slot 95" . Snml!|_ hunps 88 (Figure 2) on the top 2 and bottom faces 83,
85 of ring Mesime o vertlcally centralize ring 77 in oversized slots 3
95. 1@ closqg-fittg ﬂ’nlﬂﬂé’ t hear
of f dur| ng 2 A| nst a % @(rg.{%eafrf’ow a gﬁgtgac?'ﬂﬁegggh goggg?lg’tﬁle‘%\ﬁgo%ﬂﬁ
withinl slot p&ﬁd\ﬁ'mgdnﬂmg, compnsMgh rings 77 in place, a string of drill

89 | th h |1 h 11 t sh
Fé'ofg s :2 |3¥A§; wa@wou boref%“llﬂ’épeeﬁ?lf"éﬁe@é‘lﬁeﬂbeéﬁéfe‘g?metséﬁﬁ%g#gf:?g 3
joints 91 t%?o%ﬁ&ﬁtmxe n{ap%caxﬂf&é aP%dachtfaw&d through seal 71,

el ast oner y out vvar the tool |bint 91 passes
t hrough seal 71. aﬂxsagﬂoanedﬁxbm o elatthfestent matenakaﬂdslocnmi wifHin theslbt tblavoid
contracts back to It or| I nal sha &gl’.luﬁgaround the drill pipe. 10
If rirfgs 77 'Peé?jl“f“ﬁ adedges 97 of each slot 95
on pipe 11 89 nay cause severe danage to the elastoners in drill head
11 as pi pe 89 passed through 12 them However, the outer surfaces 79
of rimgs 772are Sﬂiesﬁeilrdnlhﬂg strifig ofdlaivi 1 vhitein thetxmg has an outer diameter surface
9 that is substantially flush with an exterior surface of the tool j Jomt

10 3. The well drilling string of claim 1 wherein the ring has a top face, a bottom face,

11 and a generally convex inner diameter.

12 4, The well drilling string of claim 1, further comprising a plurality of

13 circumferentially spaced-apart bumps on an inner diameter surface of the ring.

14 5. The well drilling string of claim 4 wherein the bumps are generally hemispherical

15 in shape.

16 6. The well drilling string of claim 1 wherein the ring has an inner surface, a top face,

17 and a bottom face, and wherein the inner surface is chamfered where it interfaces the top

18 and bottom faces.

19 7. The well drilling string of claim 1 wherein the ring has top and bottom faces that

20 are substantially flat.

21 8. The well drilling string of claim 1 wherein the ring has top and bottom faces, and

22 a plurality of bumps on the top and bottom faces for vertically centralizing the ring within

23 said slot.
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13 surface 93 of tool joint 91, thereby preventing edges 97 from
cutting or gouging the 14 el astoners. 15 Af ter
instal |l ati uring drilling, gripping nenber 5 1 is energized to grip
and 16 VQBB@@%?ge a secondary seal around drill pipe 89,'?52@@%Vrﬂahsing
body 23 to rotate with drill 17 pife 89. In its unenergized state, the
I nner dianeter of inner portion 53 is greater than the 18 di anet er of
drill pipe 89 but slightly smaller than the dianmeter 93 of tool joints 91.
In an 19 9. eneThe el drillingstringef claim 1 whereintthe ring is forered footh iaQitethané S
snallﬁé t han_t he di,ameter of drill 20 pi pe 89. This is done by punping
hydrafic f1PMAough inlet ports 43. As the hydraulic 21 f1uid
circul ates through annulus 41 and out outlet ports 45, bearings 31, 33,
upper seal 46 22 and | ower seal 49 are sinmultaneously |lubricated by
t he hy3ir aul i 10.f | uAnd appainetusfipd usevitlcdrdll pipeha?ing external ditunderestid, identificitids-
This pressure enerqgi,zes gripping nenber 51 by pressing radially 24

nsiqts tE?ng‘P’éﬁe BPPAFHPT FOTBRASIAG pressure agai nst i nner portion

i nwar d* agai

53. 255 ahiAglal MUABLY B L0gs elgduce
t he chance for slaonts |61n_the 26fB M?@g\seejﬁag%on S%ﬁﬁ,étgﬁ?%{lﬁég@pég?%@fgp§.aof a
drillithg hedwttomhfackanddnnen and oufendiametarsbcfaoes; of t he 27 rings help
align .and center themw thin the slots in , the drill pipe. W¢{hout the

ri ngs,ﬁt he 28 aﬂ“@ﬁ‘é’%"ﬁ eregially, spacedsppart,bumpps.orthe)ipnes diametersyriaea s e
sever e8 danagsf thé arirufit nikdites hridRiiRedh 29 the drill head. However, wth
the rings the outer surfaces the slots are substantially filled 30 to

prever® their eddés apnelar membenis aseptgditgiseat intumecdfathe cluts inctheadriliepipe forsi de
the dig Il B%ubmﬁaﬁ])?ﬁﬁng said slot to create a substantially flush outer surface in the drill pipe at

11 said slot.

12 11.  The apparatus of claim 10 wherein the bumps are generally hemispherical in shape.
13 12.  The apparatus of claim 10, further comprising bumps on the top and bottom faces
14 for vertically centralizing the annular member within said slot.

15 13. The apparatus of claim 10 wherein the top and bottom faces are substantially flat.
16 14, The apparatus of claim 10 wherein the inner and outer diameter surfaces are
17 generally convex in cross-section.

18 15. A method for protecting elastomeric components located within a drill head from
19 a drill pipe having at least one external, circumferential, identification slot, the method
20 comprising: - '

21 (a  providing a flexible annular member;

22 (b)  seating the annular member in the slot in the drill pipe to substantially fill said slot
23 and create a substantially flush outer surface in the drill pipe at said slot.
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1 Wil e the invention has been shown or described in only sone
of its forms, it 2 shoul d be apparent to those skilled in the art that
it is not \soolomasst]ed but is susceptible to 3 various c,if@ﬁgga@,l\%g‘,hout
departing fromthe scope of the i nventi on’ 71 W claim

1. Awnel I drilling strlng for use in drilling with a drill head that
seals around the drill pi pe during drilling, conprising: 4

a plurglity se i r t ool, joints,

Tenst Some of s %h‘méﬁ&* pRERbh 18RS LORBHIS uBhnk O30 AR st

i dentificati atmukirmemhﬁrmsaxd slot thh clrcmnferemgalfyespaad protousidan ofladShne? diameter

resilient material | ocated Wthin the slot to avoid 7 damagi ng
seal i ng nenbé‘?"gacie(?é f fePbeRe drill head. 8 2. The wel |
drilling string of cIa|m1 wherein the ring has an outer dianeter surface 9

that is substantially flush wth an exterior surface of the tool joint. 10
3. 4The wa7.| dbe methyds:lf claimy li)iavhaiem stepl(b)\bammises vdntically omtdrag the bquldrace,

a bott gm facg emjber in said sPot wx& g at'y'o% p%gtr&ggrénéegnoenrtogl aet‘xgebottom faces of the

6 annular member.
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12 4 The well drilling string of claim 1, further conprising a

plurality 6f 13 circunferentially spaced-apart bunps on an inner
di anet er A6sePf the ring. 14 5. The wel |l drill} ' of
claim4 Mh%%t?tél n ?he bunps are generally hem spherical 15 %P/l%ﬁégtéﬁg%g 16
6. The well drilling string of claim1 wherein the ring has an inner
surface, a top face, 17 and f gottomface, and wherein the inner
surface i s chanfered where it inte/ ces the top 18 and bottom f aces.
19 7. The well drilling string of claim1l wherein the ring has
top and bottom faces tjn,a%so are substantially B 21 8.
The well drilling strin claiml rein the rind has top and bottom
faces, and 22 a pl BHi-e—0 botti@n faces for
vertically centralizing ' tHiin 23 ot . 81 9.
The wel | drillipg.strg } ereif ' ' ormed from a
ur et hane 2 C 0. An OIN use with drill
pi pe havi ng ext &/ , % at | 1 dem slots forned
t her eon, tHel appar at niy —31
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5 an annul ar nenber fornmed froman elastoneric naterial and

having a top face, a 6 bottom face, and inner and outer dianeter
surfaces; wo go/06867 a plurality of circunferentially spraIadssearsy
bunps on the I nner dianeter surface 8 of the annul ar nenber; and
wherein 9 the annul ar nenber is adapted to seat in one of the
slots in the drill pipe for 10 2/2substantially filling said slot to
create a substantially flush outer ‘surface in the drill pipe at 11
said slot. 12 11. The apparatus of claim 10 wherein the bunps are
general |y hemi spherical in shape. 13 12. The apparatus of claim 10,
further conprising bunps on the top d bottom faces 14 for vertlcally
centralizing the annul ar nenberhe/LZLn sai d slot. 13, _89The
apparatus of claim 10 ejn t top and botéq ds af stantlally
flat. %55 - of claim1l ifn tfiet i nner and outer
di anet er IIy convex | rjoss{|isgcti on. 18
15. A neth /1T P8 i T RRri c conpone | oc# within a dril
head from 19 dr|II | east_| oA@ligxt e r
ci rcunf er ent 0 &kﬂwnlflca rdfrod 2 compri sing: 21
(a) (b) eat Bg t he
annul ar tant# I sai d
slot 23 sur |n the dril
pi pe at said slo

A—
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91 16. The method of claim 15 wherein step (b) conprises al il |5ng

and centering the 2 annul ar nmenber in said slot wt \U'l
ci rcunf er enp@y- spaced worS kHELEMSALPRoRRY RBSEzAIRTEt er 3 QMR , S A
of the annuPa(?Trrerrber. 4 17 InematipigiBupest hod of ¢l ai m 15 re’lzc%lrlé‘{ﬁif S

(b) JNWPRNATONALs APRIACAIN RUBLISMEL UINDER THEARAFENT COOPERATNON TREAR! (e Ot

£ )

Isﬂllﬁterﬂéddﬁa@bétw chlsnBbH 10 C T AN ey N O tional Publioation Nombere. | WO 00/06867
annul @y, gEIReT - Al

{43) International Publication Date: 10 February 2000 (10.02.00)

(21) International Application Number: PCT/US99/17194 | (81) Designated States: SG, European patent (AT, BE, CH, CYy,
DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT,
(22) International Filing Date: 29 July 1999 (29.07.99) SE).

(30) Priority Data: Published
60/095,003 30 July 1998 (30.07.98) Us With international search report.

(71) Applicant: ABB VETCO GRAY INC. [US/US]; 10777 North-
west Freeway, Houston, TX 77252-2291 (US).

(72) Inventors: CARAWAY, Miles, F.; 2915 Risinger Drive,
Shreveport, LA 71119 (US). HALL, Douglas, D.; 1622
Althea Drive, Houston, TX 77018 (US).

(74) Agents: BRADLEY, James, E. et al.; Felsman, Bradley, Vaden,
Gunter & Dillon, LLP, Suite 1100, One Riverway, Houston,
TX 770561920 (US).

(54) Title: DRILL PIPE PROTECTION RINGS

(57) Abstract

Drill pipe protection rings for filling external identification slots in 21 45 P
drill pipe tool joints prevent damage to the internal seals of a drilling 18
head. The rings are formed from resilient elastomeric materials. In cross 7
section, each ring has slightly convex inner and outer surfaces, and a series BN ,4 NN /A(
of circumferentially spaced—apart, hemispherical bumps located along its L’ 17 AT l NN
inner surface. One ring is mounted within each slot on each drill pipe -~ Q ! § 31
section. The rings stretch slightly while being installed, but form a tight 19 N \\
fit once they are properly seated. When installed, the outer surfaces of S 5-’) AN
the rings will protrude slightly outward from or beyond the slots. The % " N
hemispherical bumps help align and center the rings within the slots. 270 :5,52
Without the rings, sharp edges of the slots on the drill pipe tool joints could 22 -
cause severe damage as they passed through the drill head. However, with 53
the rings, the outer surfaces of the slots are substantially filled to prevent :f“:
their edges from cutting or gouging the elastomers. 21227
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