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In particular, enbodi nents of the present invention
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QH,'Q%s, coal-bed methane, water or geothermal wells.

BACKGROUND

[0002] Oil, gas, water and geothermal wells are typically drilled with a drill bit
connected to a hollow drill string which is inserted into a well casing cemented in the
well bore. A drilling head is attached to the well casing, wellhead or to associated
blowout preventer equipment, for the purposes of sealing the interior of the well bore
from the surface and facilitating forced circulation of drilling fluid through the well
while drilling or diverting drilling fluids away from the well. Drilling fluids include,

but are not limited to, water, steam, drilling muds, air, and other gases.

[0003] In the forward circulation drilling technique, drilling fluid is pumped
downwardly through the bore of the hollow drill string, out the bottom of the hollow

drill string and then upwardly through the annulus defined by the drill string and the



downwardly through the bore of the hollow drill
string, out the bottomof the hollowdrill string and
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string and theinterior of the well casing, or well
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spindl e such as a bearing assenbly, rotated by a kelly
apparatus or top drive unit. One or nore seals or
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o seal .the periphery of the kelly or the drive fube
vl 8ich sgieb rehably rsmnf”eﬁvfej*ea}s Wﬁaen%e%?mhlayr%eJ by a kelly
assing through the spindle and the stripper rubber,
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well to prevent the drilling fluid fromescaping
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0005| As nodern wells are drilled ever deeper, or
thatks!ly oF the drivgevbo gr cedtionppitie| dsillspipe; evhyickevgthmay be passing
tenperatures and pressures may be encountered at the
throughi the shindlg. arh theestrippgo rrobhsr,dand thus gonfinedot doke thosere
increased risks to rig personnel from accidental
pressucti imgthe g g poaventahe drillingtflughfrby estapang bdtetenwht eotating
and hot, caustic well fluids. There is a danger of
spendioarsl thedniltiyg stoingi g wor ker s when heavy tools are

used to make a stripper rubber connection at the

drilling head. The connection should be made quickly
and achieve a fluid tight seal.
[0005] As modern wells are drilled ever deeper, or into certain geological

formations, very high temperatures and pressures may be encountered at the drilling
head. These rigorous drilling conditions pose increased risks to rig personnel from
accidental scalding, burns or contamination by steam, hot water and hot, caustic well
fluids. There is a danger of serious injury to rig workers when heavy tools are used
to make a stripper rubber connection at the drilling head. The connection should be

made quickly and achieve a fluid tight seal.

{0006] Rotating blowout preventers and diverters are well known to those of
ordinary skill in the art of well pressure control. Rotation of the diverter/preventer is

facilitated by a sealing engaged bearing assembly through which the drill string



[ 0006| Rotating bl owout preventers and diverters are

wel | known to those of ordinary skill in the art of
woweld/12pg@ssure control. Rotation of the ~ PCT/US2008/008388

di verter/preventer is faC|I|tated by a sealing engaged
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connected to the bearing assenbly and di sposed around
t he driII string. At |east one stripper rubber rotates

drill stri.n Str.i ers typi cal,
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substrate so that the_ downhol e pressure pushes u
we?tefi‘@eﬁhe %ﬁﬂr@géﬁﬁ hand ‘UEHS’é?‘P ygund ke f'Hétrmgi v{)t least one
string to achieve a fluid-tight seal. Stripper rubbers
SPRAT FUPH BNt oYt e a0t SHING: ns SHEPR cAbrYRIgally taper
support for bolts or other attachnent means and whi ch
dowyvasd snd declydesiybpairar etheriglastaneericosubptrfitersg ¢hat the downhole
def ormati on of the rubber cause by down hol e pressure
PISPLIES Pades wp @nthehrmbbarbprassing UB08IbbSt pgabpse the diilbestring to
are connected or adapted to equipnment of the drilling
hehayetaofleidtight sesh Smigperaiuhbens nfterh@uirtheemsinde aguetalriosert that
seal around a down hole tubular (i.e., a dril
pitovida gyppotttforbdlts ob ethenateckmeudndays 4ridoslacls idsd predidea supyeort
art that a variety of means are used to attach a
sttuctype er minidore rdefoomatisocefi the @bbelr cdukd by dbvem Hole quuéspure fbrees
Such attachnment neans include bolting fromthe top,
baingionghef rabsert he bottom screw ng the

[0008] Stripper rubbers are connected or adapted to equipment of the drilling head
to establish and maintain the pressure control seal around a down hole tubular (i.e., a
drill string). It will be understood by those skilled in the art that a variety of means
are used to attach a stripper rubber to associated drilling head equipment. Such
attachment means include bolting from the top, bolting from the bottom, screwing the
stripper rubber directly onto the equipment via cooperating threaded portions on the

top of the stripper rubber and the bottom of the equipment, and clamps.

10009] It will be understood that, depending on the particular equipment being

used at a drilling head, a stripper rubber at one well may be connected to equipment



stripper rubber directly onto the equi pnent via

cooperating threaded portions on the top of the
woshod/aRss rubber and the bottom of the equi pmeatr/usaoud/0os3ss

clanps. | 0009 It will be understood that, depending
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bber to any sel ected equi prent of the drilling head.
F%ﬁT@FqF?”?g‘ggﬁﬁﬁﬂhﬁ%ﬁﬁglce to tighten the bolts or
screws of the connection with heavy wenches and
sledge hammers. The practice of using heavy tools to

hten a bolt, for exanple, can result in
t99 _ti §He eammen pragticerie tighiem the\helts er scrawst afitkexepanestiop ydth
bolt head becone stripped. The results of
brasy wrengheseandridpdge bamuanerss {The prasticchefausing hwlaey olste tigbten a
or screw cannot be removed, or stripped threads, where
baie fyoixample, Q@rrewlhmsavnbtlgmrmamthe peint ovharscthé dhreads or the
fails. Both results are undesirable. (001 1| Even
badt bead hecomatsirippecin dhetrbwmits of ioh¢ritighteningeipsiade smippehbeas,
bolts or screws to work thensel ves | oose and fall out.
wherotlee bolt nps@ew ahhot dowernoved, ot kteippegisthteads; avhelbethe bolt or
catastrophic. The drill bit can be ruined. The entire
sbréw hastrol gnip and yhelvaumection fails.pPattl ré&utts aranddssithigé.ant i al
portions replaced, including the drill bit. If the
wel | bore has been

[0011] Even worse, vibration and other drilling stresses can cause bolts or screws
to work themselves loose and fall out. If one or more falls downhole, the result can
be catastrophic. The drill bit can be ruined. The entire drillstring may have to tripped
out, and substantial portions replaced, including the drill bit. If the well bore has been

cased, the casing may be damaged and have to be repaired.

[0012] Drilling head assemblies periodically need to be disassembled to replace
stripper rubbers or other parts, lubricate moving elements and perform other
recommended maintenance. In some circumstances, stripped or over tightened bolts

or screws make it very difficult if not impossible to disengage the stripper rubber from



cased, the casing may be danaged and have to be
repaired. |0012| Drilling head assenblies periodically

woneediksysbe di sassenbl ed to repl ace stripper pepRehcsDis3ss
ot her parts, lubricate noving el ements and perform
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stripped or over tightened bolts or screws nake
%§%¥mg&If'CU|t i f not inpossible to disengage the
ripper rubber fronmthe drilling head assenbly to
perform recomended mai ntenance or parts replacenent.
[0013] Therefore, a stripper rubber assenbly that that
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present invention, through one or nore of its various
3’§b‘€6’€§ vagiageRtsissirable il usefubpeci fi ¢ f eat ures or
sub- conponents, is thus intended to bring out one or
nore of the advantages that will be evident fromthe
di scl osures made herein. A stripper rubber assenbly
configured in accordance with the present invention
nore robustly accommodates the damagi ng effect of
drill pipe (i.e., downhole tubulars) being inserted
into and withdrawn froma stripper rubber assenbly and
havi ng pressure fromwithin a well exerted thereon

More specifically, such a stripper rubber assenbly

i ncl udes a stripper rubber body having nmultiple
di screte areas of different resilient material
conpositions. Afirst one of the areas is



preferentially configured for resiliency (i.e.,
flexing to seal against a drill pipe and to allow a

wodhdd/l2sgtspe to pass through therethrough) andperagsaRMossss
one of the areas is preferentially configured for
rigidity (i e sERpARYOETife HISRLOSHRIE [ oT ces
exerted by down o Ttuaras o the exterror surface of
the stripper rubber body). In this manner, a stripper
rubber assenbly in accordance mﬁth an enbodi nent of
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port st ure The stri pper bber _body, i ncl udes
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extending axially therethrough. The drillstrin

FEEFCRGINBBIION GRS FORUBY %%cpmm@é?tesf the b’éma&'aayﬁffp%gt qfelgdl pipe
froman el astoneric material, has an inner surface
firatdosimhalgcubularar being inspiiggl (bropnd Wisherawn | feqm rigyinngr rubber
di spose within the drillstring bore and hasa
pspmblyrasil having peessure Bemi withiya el exerted therpen. dowapetifieally,
surface thereof extending at |east partially around
sued asirippen rubhey asserebly Tineludasi . Siippérntybberskeedy haying multiple
di sposed within the reinforcing insert receiving
discressareas off diffeagnt résdieneinafevalocdomgositierer tA fiest @he ofithe areas is
recess is substantially filled by the reinforcing
pregeerttialli enfigaradf for misiigndyns.er fleximgioudelsagaimsted sl piperang to
mat eri al bonded to the stripper rubber body within the
akow faodrd] pipeitogasd thr@ghi therathroughlesrl a Ebend umpasfithe areas is
structure is at least partially disposed within a
prefpetiallg tonfiputbdefoengadyy (ig., pesidting thedoniphesist forpgsadxerted by
rubber body. The support structure includes a centra
apemholg MaeR®hahd yxtéidrGoFate Wl tHe stdpediubbérHoti ) dn ik éhanner,
thereby allow ng the
a stripper rubber assembly in accordance with an embodiment of the present invention

has areas thereof that are preferentially configured for accommodating different types

of forces exerted on the stripper rubber body.

[0015] In one embodiment of the present invention, a reinforced stripper rubber
assembly comprises a stripper rubber body, a reinforcing insert and a support
structure. The stripper rubber body includes a drillstring engaging portion having a
drillstring bore extending axially therethrough. The drillstring engaging portion of the
stripper rubber body is made from an elastomeric material, has an inner surface that

engages a drillstring when the drillstring is dispose within the drillstring bore and has



drillstring to pass jointly through the centra
opening and the drillstring bore. |0016] |In another

woeiwrdisgpent of the present invention, a reinfere¢ad2008/008388
stripper rubber assenbly conprises a stripper rubber

RQEYforéing Risk PUkivity teBSS Wit dn %k'ﬂanl&{ SurBEE HietdoF ExteddiRe at

stripper rubber body includes a drillstring engagi ng

PRSI SKROE DL AR 0 g

I il AR b o s
i)l ' th i.llstri i s di Wit hi

S BR85S L 7S AR FRTRE A h0uA

S
R ami materie Boaee! fo nf sEPpfsuier RPef Mt B Felirofie inser
reinforcin _'nsert is dis oseﬂ mﬁthL% t he réénfﬁrcing

ISR Pt DrePpert SEer A teash syl brfnoRgky nin & support

i ncludes an el astoneric materjal bonded to the X
YU EREAB B RETIOB O fheH AREHIUP PR ngY'nT'i‘Fr IPRY pthisBirg includes
recei ving recess and _at |east one el ongated | ength of

4 BN rPPRBINg geagralbn abgied | with thendinilbtring bre dheredoaliawipg the
material of the reinforcing insert. The support

drillsiing fodassgoigtly theough theyeanfrall qpgnigg apsbibe drillstring borein

upper end portion of the stripper rubber body. The
support structure includes a central opening generally
aligned with the drillstring borethereby allow ng a
to¢l| st An pgother prabedimeitnef| thet pressay linviehtéong enteinfbreed stripper
opening and the drillstring bore. |0017] In another
eubberdassemitly sbmptiges pr ggpper rubbeebodyon, remforeing dabeftand support
maki ng a reinforced stripper rubber assenbly conprises
stryskure.alThe ytripperaplelyeatbody sncludns @ dalstting andagingeioftanrieding a
for nolding a stripper rubber body froman el astomeric
dull eringhorewettéridingaaxidlly shersthrough €Ther dilieingleAghgingottion of the
Mol di ng the stripper rubber body includes formng a
stripper rubber body is made from an elastomeric material, has an inner surface that

engages a drillstring when the drillstring is dispose within the drillstring bore and has
a reinforcing insert receiving recess within an exterior surface thereof extending
entirely around the drillstring bore. The reinforcing insert is disposed within the
reinforcing insert receiving recess. The reinforcing insert includes an elastomeric
material bonded to the stripper rubber body within the reinforcing insert receiving
recess and at least one elongated length of a woven material encapsulated within the
elastomeric material of the reinforcing insert. The support structure is at least
partially disposed within an upper end portion of the stripper rubber body. The

support structure includes a central opening generally aligned with the drillstring bore



drillstring engaging portion having a drillstring bore
extendi ng axially therethrough, having a reinforcing

WOI2062128808€Ccei Vi ng recess within an exterior sgifra®8008/008388
thereof extending entirely around the drillstring bore
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ggnﬁnnéghgperatlon is perfornmed for filling the
reinfofcing insert receiving recess with an
el astoneric material after renoving the stripper
rubber body fromthe first stripper rubber body nold.
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rubber body nold after situation the stripper. rubber
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the reinforcing insert receiving recess to becone
bavite @ ranforrng |inssitorespivimg nigeess | withipf an (gatesipy jspifege thereof
rubber body thereby providing a reinforcing insert
Seiaerbege endirglyaroapd ﬂ}gpgt"strlag berie apdhgving aminpertsheface that engages
reinforcing insert receiving recess.|0018| In another
edndsiring whew thetdnidlstiping dedispoise wéthini thedrildstrireclnnel Areepesation is
for making a reinforced stripper rubber assenbly in
acrtomgdnfoe filling then reemforsitigningert aéceiving pecessemith i anv elastomeric
includes a plurality of operations. An operation is
petdriel afta rémpvifig the sugprer stbbeppely frerb bler fitso styippexdreblier draly
an elastoneric material, which may include nolding the
stold. pperopetabibe is frofdymedthr sapdtingniad tyippematibbier bgdyt mea second
rei nforcing

stripper rubber body mold such that the stripper rubber body and the elastomeric

material disposed in the reinforcing insert receiving recess are jointly contained
within a mold cavity thereof having a shape corresponding to a finished shape of the
reinforced stripper rubber body. An operation is performed for heating the second
stripper rubber body mold after situation the stripper rubber body therein to cause the
elastomeric material within the reinforcing insert receiving recess to become bonded
to the elastomeric material of the stripper rubber body thereby providing a reinforcing
insert bonded to the stripper rubber body within the reinforcing insert receiving

recess.



insert receiving recess in the stripper rubber body.
The stripper rubber body includes a drillstring

woeeaaksyg portion having a drillstring bore ewcendhng0os3ss
axially therethrough, having a reinforcing insert
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associ ated draw ngs and appended cl ai ns. BRI EF
Betengenticly mound-ghe dRARYIREGEOTE 0P 1Y Vingan ipnes surface that engages
disclosure is further nmade in the detailed description
edatistring whewsthe gijillsteng isaligpesa within eherdstllsiding bawi myysopepagion is
way of non-liniting exanples of enbodi nents in which
thiek perferineddfac Blling i eeirdoncngrinseeirecedving Feaesspuitht an elastomeric
t hroughout several views of the drawi ngs, and in
whteciht. THepRfigr 47 @perationss perfremse &xtwrapping & vorsprewsionginducing
reinforced stripper rubber assenbly in accordance wth
anteginbaydundgh¢ exaéridrizerfimead ¢t stiippeentbbarhody @R 2puikd Be eBistic
is a cross-sectional view taken along the line 2-2 in
latériall withindthe reinforcing insert receiving recess, followed by performed an

operation for heating the wrapped stripper rubber body.

[0019] These and other objects, embodiments, advantages and/or distinctions of
the present invention will become readily apparent upon further review of the

following specification, associated drawings and appended claims.



| 0023] FIG 3 is an illustrative view show ng

al i gnnent of a woven material encapsulated within a
wornehanf2e¢08i Ng i nsert in accordance with an enbedirnitosdhssss

t he present invention. DETAI LED DESCRI PTI ON | 0024|

Referring to FIGS. 1 and 2, a reinforced stri pper

rubber assenbly 100 in accordance with an enbodi nent

of the preseﬂm#%%@@lﬁmmﬁ'gﬁmnm;& ReES rubber
body 102, a pport
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ing bore 112 of the str er

PubBEPeRSd) o' Tk rETG MGRFT R At SR g Hiropghout
pass | oi nt ¥ through the central opening 110 and the
&‘i“’efql 'FP’VFﬁb pgrayvingsoandfahish; i nner rubber body 102 is
configured to seal on the drillstring 111 and to
expansi on sufficiently for allowing a coupler 112 of
t he drlllstrln 111 to pass through the drillstring

H92H 11731 {bstaerSP?Céwemm showinge rgwﬁcrs@thst%nneue{bbweasmly
s made from steel and the stripper rubber body 102 is
irpssomdarsgwith aglembodimant of theprepanhinvendiog; | synt heti c
rubber, nitrile, EPDM rubber or any other suitable

nat ur al and/ or synthetic resilient material). The
support structure 106 includes a nmechani cal bondi ng
W22li on FIG42 (s Rlc@ss-3yctianal viewatakerf ddongahe bnd 2+d imFiGad hansht
to well drilling equipnent. The support structure
engagi ng portion 108 of the stripper rubber body 102

is formed over the nechani cal bonding portion 114.
Ro23ler ablly, 3tihannilostenve alevbshnoving) afignménvroflal voven material
i ncl udes one or nore

encapsulated within a reinforcing insert in accordance with an embodiment of the

present invention.
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features that enhance the nechanical interface between
the stripper rubber body material and the support

wobeuekspse 110. Exanpl es of the nmechani cal i niperfid8608/008388
enhanci ng features include undercuts, w ndows,

passages and the 'bﬁAIhﬁ]ﬁﬂﬂSéh?Prf(ﬁw”EChan' cal
interface enhancing features, 1t 1s atso known to coat
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ei.n to roadl.y cons ued.to in de any suitab
E'T?g%@%‘?%ﬁ'{ 1%Gorﬁ‘ |°5‘H PP"(B‘H‘gf b0 QfJéF“r %Hﬁax Siectirge! 06 is
I nt ended functlona Is disclosed herein, that
erreralYyplisped with &&r&'lsgmwerecblﬁ Hehe FHPPG ErRhET padya Y thereby
sui tabl e manner for allow ng attachnment to associ ated
wHowingra drilistingehL phpase Jeiatly throughy g gentrgl peaingr! 10 and the
hol es, a threaded central opening, etc). Mre
dplstring @atq y12. 2 The | strirnet eebbst bpdyndP2 riibenfiguresstontsal oprthe
accordance with an enbodi nent of the present invention
idsillstiing Ul heandstoaexpagsipn suffisiently foriaHgwimet achuilere 11 of the
associ ated well drilling equi prent by any particul ar
WeHsteng | DO@ PhssThoug thieldsitlstringbdyed £2.112 ext ends axi al ly
through a drillstring engagi ng portion 118 of the
stripper rubber body 102. The drillstring engagi ng
portion 118 is nmade from an el astoneric material of a
floo2sjt Peeferildg,ithe suppdre stgucturs Yo hatade frombdteet andnthe stripper rubber
EPDM r ubber or any other suitable natural and/or
dydy hEX is enade Siokhi anélasiahaid mhteridelghagthetic rubber, nitrile, EPDM

rubber or any other suitable natural and/or synthetic resilient material). The support
structure 106 includes a mechanical bonding portion 114 (FIG. 2) and means for
allowing attachment to well drilling equipment. The support structure engaging
portion 108 of the stripper rubber body 102 is formed over the mechanical bonding
portion 114. Preferably, the mechanical bonding portion 114 includes one or more
features that enhance the mechanical interface between the stripper rubber body
material and the support structure 110. Examples of the mechanical interface
enhancing features include undercuts, windows, passages and the like. In addition to
mechanical interface enhancing features, it is also known to coat all or a portion of an
insert with a bonding agent that enhances adhesion between the stripper rubber body

102 and the support structure 106.
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an inner surface 120 that engages the drillstring 111
when the drillstring 111 is dispose within the

wodohd/ 1288081 Ng bore 112. A reinforcing insert reggusng/00s3ss
recess 122 is provided within an exterior surface 124
of the drillstring engaging portion 118 extendi ng
entirely around the drillstring bore 112. It is
. Lot . " .
02 AL i 1 Bk R B SRS,
insert iving.re 122 can i A .
W[S&e Cfﬂ{kﬁ)gﬁncfpli PFa me%ﬁsa ?Qrgoaflow%zattglé%ﬁé}lg t& Weh d?lllk %Jg)rmeent

aroun stri e ! ? the cas
I lit f i ticall ' ' ' t
Tolotth y™ack andE R i SrTRGISS Bl 5B cfle e

shown

G i i RAEG 6 he betednn s Busiade e vy Mifabls engagement

exposed the exteriqQr surface 124 and.has a ¢l.osgd
GHATORD EoAHE 80 Bl RATDIEE PHEE Bk RBFIQR T fiod dliclosed
%120, 124) of the drill gipe engagi ng portion 118. It
neretl Wl BE sHPRosh Biusturs AP0 £41ebs epHieyFecli iRgny ryighlc manner for
receji ving recess 122 does not extend entirel thro%gh
pHeviggiatachmesk te Asrggiricd Wt dribine repgipnjenb£By- Thigaded fastener
reinforcing insert 104 is disposed within the
helepfaghiendeg cpiferd ppening eicyi Mgrar peeigeallyppreinfersed seppar fgbber
reinforcing insert receiving recess 122 is

aspomblynin ac¢apdanice | with ap embodimenif of dhegprésesiesinvention is not
The reinforcing insert 104 includes an el astoneric
nanesessarily hionigd ¢ being attackablé mssociatdbeell drdting dd@pmdnt hy any
the reinforcing insert receiving recess 122. As wl |
partidulscueamed bel ow in greater detail, the elastoneric
material fromwhich the reinforcing insert can be of

the sane conposi.tion as that of the stripper rubber

body 102 or can be of a different conposition as that
@02 7| h Thes drilismirer bores DI extdraid vxidly throu@B20drilstringrr@gaging portion
enbodi nent, the elastoneric material of the

dn§ lof ser strivipee AGBER By 102. The drillstring engaging portion 118 is made
from an elastomeric material of a first composition (e.g., synthetic rubber, nitrile,
EPDM rubber or any other suitable natural and/or synthetic resilient material) and has
an inner surface 120 that engages the drillstring 111 when the drillstring 111 is
dispose within the drillstring bore 112. A reinforcing insert receiving recess 122 is
provided within an exterior surface 124 of the drillstring engaging portion 118
extending entirely around the drillstring bore 112. It is disclosed herein that, in one or
more alternate embodiments of the present invention, the reinforcing insert receiving
recess 122 can extend partially around the drillstring bore 112 such as the case where
a plurality of identically shaped reinforcing insert receiving recesses are uniformly

spaced around the drillstring bore 112. As shown in FIG. 2, the reinforcing insert
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portion 118 (e.g., the entire stripper rubber body
102) is of a first conposition, the el astoneric

wosabenkss of the reinforcing insert 104 is of paTARGARMIS3sS
conposition and the second el astoneric nmateria

| bdeRD 1 XA Spefi WhE teﬂ{?ﬁsb@la the QicfefiBF ?J?Facénﬁ@ bhdhas a

prope ties than the first elastoneric nateri al

EBEQ%%htlbc%&d HeR¥eeft )ﬁ%rmheg'agcti Q)?teﬁ(?'%glr}‘gceg I( ﬁﬁ)t ?f@.ro'f?he drill pipe

mat er1 al conposition can be configure

%gfng?bh%l I13f8 g[t??é ?crl?ﬁlég 'hgrei%ttﬂa%rglget Jém?oer{;fg% ’ms?rlf Iré%ela ng recess

ear stren reSS|Ve S
18 Ses Pl A k! E@sgféﬂﬁdﬂ e s P o1 B o2

can be achleved by filling an elastoneric materia
(i.e., the sane elastoneric material fromwhich the

stripper r S, e) with chopped fibers, ..
R o rfawdgsea%boﬂ 5 R LT T Rcige e receiving
fiber Iass lon),. netal (e.g.,, stee
5P e A r’i‘éPf("R‘iﬁ'&ﬁMﬁ‘S‘%"&reﬁ?%F‘&rﬁC@S? S%géubﬁaﬂ“ah; filled
Alternatively, a non-filled elastoneric mterial

by ke reipforsings insgtt 1941 \Thgrreiafesping dnsertskOcingludes 3 plagtpmeric
of the first elastoneric material conposition can be_ .
magsgial bpndedciorthe stripper eybbeohady 1§2 withythe negnforcing ipgertgeceiving
manner, presence, placenent, shape and/ or size of the
resesst B2ei Ag Withderdiscugrad deloeint greatemgstail. fhe elastomeric material
defl ection of the drillstring engaging portion 118
Wenwhichi e geinfoscing insert exerbeef the sthe campextien nasarthat of the
surface of the stripper rubber body structure (i.
strippgypebber bbhe 0 odganvhet ¢f a diffegnt¢onmishibo rag ithag of the stripper
menber). [0030] Referring nowto FIGS. 2 and 3, it is
dibbed taglgdORherein that the reinforcing insert 104 can

i ncl ude one or nore elongated | engths of a woven

mat eri al 130 encapsul ated within the el astoneric
material of the reinforcing insert 104. Exanples of

$0029] IWOVARE efftoiment, Sthe Ndlhstshisricbthatedinle onNahe Idrillttiag etngaging
cl ot hs woven fron1f|berglass

portion 118 (e.g., the entire stripper rubber body 102) is of a first composition, the
elastomeric material of the reinforcing insert 104 is of a second composition, and the
second elastomeric material composition exhibits substantially different material
properties than the first elastomeric material composition. For example, the second
elastomeric material composition can be configured to exhibit substantially greater
unit strength (e.g., bulk modulus, shear strength, compressive strength and/or tensile
strength) than the first elastomeric material composition. Such substantially greater
unit strength can be achieved by filling an elastomeric material (i.e., the same
elastomeric material from which the stripper rubber body is made) with chopped

fibers, non-woven strands and/or non-woven lengths of fiberglass, Aramid (i.e.,
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Aram d, steel, cotton and/or other known cloth form ng
materials. The woven material 130 can be placed in raw
wof2069m288080 the reinforcing insert receiving reegas2d0340s3ss

in conbination with one or nore |layers of the second

‘ﬁ 3R %?%-;gr oo ré on %R&VBP&hér'k‘HHwﬁFenﬁt*BPcnér(gW&Ps Rithdidbly,

0 ‘can ie /coated wth the second el astoneric

g’?l%ﬁ-rf'll@& eﬁﬁ%gﬁé H | % ) E%Lbs(f %ﬁ)d gf@@%? Dnn%‘&%{h%an that

sequent Iace erern I'ng I nser

of ﬁ%:q rgtngasgo% gtgg | cL ggs‘llté%n {: l§eu8£d ﬁ?ﬁa?ﬂ%% ?tré 91%§Cmg

rea can
aig@ﬁgf@tﬁhrﬁ%wgﬁ%rs%%ga@%%h%% Dl BT EbS o
Fo P4 o B ARS L AT A

i ncl des a first ral of thre ext endi

R flu) mresavrsmeﬁertﬁ# rogttf"‘ré? IR OO ay ARG AUBEr body
second plurallty of threads 134 extending neral |y
sirestiye H-cs sktpper iiles pedicwith ntegrakaginfonging riﬂ@mg%nce
axes(RAI, RA2) are substantially non-parallel to each
other and the reference axes (RAI, RA2) are
substantially non-parallel (i.e., at a 45 degree
H19301cRefeging r@e\htceF Ghe and é tlis distlosagehatein|thatthe mejnforcing
bore 112. [0032) Discussed nowis a first nethod for
inskit @4 ecan einelivdy orel o tmorp préengaigh blengthss 9B abivgvennmaterial 130
accordance wi th an enbodi nent of the present invention
suahsudated Wighin éheaghpitanerichmatettial jof ter reinfdsbieg irsss d bl Exdrgpes
di scussed above. An operation is performed for nol ding
af sichiwoyer matebhle inchualdybut mrmoa himéted &1, ologsiwoven from Gerglass,
within a first stripper rubber body nold. Such nol ding
Afrarhide setl icppar andibbethebd&aywh nddth dfeemihgr matagials.heThe woven
reinforcing insert receiving recess to have an open
efatkriak [B0san baplatdiein raw form into the reinforcing insert receiving recess 122

in combination with one or more layers of the second elastomeric material
composition or the woven material 130 can impregnated/coated with the second
elastomeric material composition and that coated woven material subsequently placed

into the reinforcing insert receiving recess 122.

[0031] In such implementations, orientation of the threads of the woven material can
be important to assuring ability of the drillstring engaging portion 118 to adequately
expand when a drillstring passes through the drillstring bore 112. To this end, in one
embodiment, the woven material 130 includes a first plurality of threads 132
extending generally along a first reference axis RA1 and a second plurality of threads

134 extending generally along a second reference axis RA2. The reference axes
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exterior surface and has a closed end | ocat ed bet ween
said inner and exterior surfaces of the drill pipe

wWo0@agsddg portion. Such nolding of the strippetT/ughigiessss
body further includes formng a drillstring engagi ng

P 'Qzﬂzl)ougi%gﬁﬁt aﬁ’lgidoh kBB RAEER A M Brtcablkes (RAT,

ther’eth a reinforcing rnsert recelving

E(?\??ﬁr% sYM)sttJ}lltlgl rfﬁ(ﬂ%ﬁ%‘%];el e, A B?ﬁ%oééqﬁfgﬁgi%g&E@mMm CL1

rer aro [Stri
Vagld: t engages a drlllstrlng when the
8F&?F “n gOretlic}f‘spose wthin the drillstring bore. It
i's dlsclosed herein that the stripper rubber body can
be formed without a reinforcing insert receiving
he reinfoorcing insert receiy [ecess

EGCRiaord, WPt et s B0 T e i BP i g gubber

Vi a chlnln After reno stripper rubber
s%a'g? Brigraceer Sgrﬂe rSith &1 FMBR f“eg"uB’h e RSBY Ryprtyion gy as, for
operatiogn is perfornmed for filling the reinforcing
E¥RHNE. the c¥TiRRen ublse easseriply nl 09n disfussedo 3BoYee it é’PFféPO“ is
and, optionally, one or nore |engths of a woven
perfamed for mpldiigar sapper a¥bbspbedyt rem ap slastoresie mageriab pithin a
situating the stripper rubber boiy in a second )

Sirst isisipeer rubbshodpawd. nBueh melding ofithel stripperargbhar dody éychides
cl ose confinement) such that the stripper rubber body
froninghée gkiafrong insert megeimingatecelisgp higetian ppen end exposed at the
thereinforcing insert receiving recess are jointly
extaticr sudfacevant hiasa alosmll elid decatedybetvieen sa@fl inrey ambexdersh awdaces
corresponding to a finished shape of the reinforced

of thepiodir pipaibrigagind pdyriost rSuch vroddifg ofethe ssipperpbber babp éurther
body with integral reinforcing nmenber). After

#ricludag forminghe dsillstripp engaginpbportiro tiyving) atdridissmgdiote extending
stripper rubber body nold, an operation is perforned
hoallh ertdtitgugh) baG/g andinsdrting mesert redeidang Beeys withial ah Gxterior
cause the elastoneric material wthin the reinforcing
bUtERE tthdresTeddndthg! SEIRSE atcunBaBO dHIINAAE ®Fre and having an inner

surface that engages a drillstring when the drillstring is dispose within the drillstring
bore. It is disclosed herein that the stripper rubber body can be formed without a
reinforcing insert receiving recess and the reinforcing insert receiving recess
subsequently formed in the stripper rubber body (e.g., via machining). After
removing the stripper rubber body from the first stripper rubber body mold, an
operation is performed for filling the reinforcing insert receiving recess with an
elastomeric material and, optionally, one or more lengths of a woven material.
Thereafter, an operation is performed for situating the stripper rubber body in a
second stripper rubber body mold (e.g., under pressure and/or close confinement)

such that the stripper rubber body and the elastomeric material disposed in the
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to the elastonmeric material of the stripper rubber
body thereby providing a reinforcing insert bonded to

wol208/8tdospper rubber body within the reinforcipag/jssfobssss
recei ving recess. |0033|] A second nethod for making a

Fe%ifﬂfcﬂiggiﬁ&nsk&i?ﬂ? Ir;ec@éébapg oiftRSETRied Wit %%gg '&Qﬁgﬁﬂh%ﬂ%of

an enbodi nrent o e present ‘i nvention such

SR Sy SRR ORISR SRR ol o

i's ‘perfo ression w
d. | d,di - '
B30 SHARAR0 B5e AFR SR\ O BFAPRAAN mIDl n

%’%ﬂ%”?fﬁ%hf AERE T o P shind Ftr?pﬁ?rfnisl?) e oy ol o
PrRRTds nEY By T hatna b PecopfobBPer ahfes Po o © celodhe

mandrel.) and, opt.ionally can.include nmachining the

FlaT e, %F‘ﬁtj“?'n‘gg'}‘f‘ theaeHirFing inssEdeceiving fefess ¢ ?’F??B&bonded
rubber body priar to or after curing of wapped |ayers
b the Flastpmpds Majesahaf e Stiphgh bPFTOdy Prtine gt forcing
stripper rubber body includes a drillstring engaging. .
B¢t ibopdedata B srivper (rrlher ibedy pyithn dhe é%fpwgamsa% |rgeeiving
t her et hrough, having a reinforcing insert receiving
FE€8¥ss within an exterior surface thereof extending
entirely around the drillstring bore and havi ng an

i nner surface that engages a drillstring when the
drillstring is dispose within the drillstring bore. An
0083 afi savond métlerd er frekimgda freinfdredd| stmigperheubber assembly in
reinforcing insert receiving recess with an

edcastaorrewitt ansmbodimient $hHdegatseatr mmervipersath o) fosexample, the
performed for wapping a conpression inducing materi-a
strippardutibfee aszmblyi100 dscussataboed istpeefoshad ysprera conipbession wrap
body and around the elastic material within the
opdrationr &5 dygpokese@r the rse@ad hold digaesd abbwal. | O dnéikiod includes
performed an operation for heating the

forming a stripper rubber body made from an elastomeric material, which can include

molding the stripper rubber body or formed in a wrapped lay-up manner (i.e.,
wrapping of layers of the first elastomeric material composition around a mandrel)
and, optionally can include machining the reinforcing insert receiving recess in the
stripper rubber body prior to or after curing of wrapped layers of the first elastomeric
material composition. The stripper rubber body includes a drillstring engaging
portion having a drillstring bore extending axially therethrough, having a reinforcing
insert receiving recess within an exterior surface thereof extending entirely around the
drillstring bore and having an inner surface that engages a drillstring when the
drillstring is dispose within the drillstring bore. An operation is then performed for

filling the reinforcing insert receiving recess with an elastomeric material. Thereafter
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wr apped stripper rubber body. | 0034 Form ng the
stripper rubber body can includes form ng the

wOrnehInf28¢08i Ng i nsert receiving recess to have 20TARX2HVS/008388
end exposed at the exterior surface and has a cl osed

%‘g érﬁ’tﬁﬁtlg‘éem%r% i rw&fmﬁ&gloﬁ)ﬁcﬁfcln rm§t i{|3C&Rd the
i P The

he drill pipe enga portion.

Jﬁhrrgr%ﬁl%&g)f 'tlmesﬁﬁﬁgpef RRpLY 5&% Qﬁ)%ﬁd me thashp ﬁ‘latenal WIthln the

astoneric mater can in e provi
l. t [ '
PRI ipsbe s i oot GO ey B orfagro.%éf%hé’e Eo? sgtingithe
e body is of a first conposition,
Pﬁ?p@§““?6ﬁé¥¥%r dlyerlal of the reinforcing insert is
of a second conposition, and the second el astoneric
mat eri al conposition exhibits substantially di fferent

rial .properties ai d fl | ast operi.c

HBMET Qi B Stinpr ombbSHhodE it g b Grdmsr e reigioeingaimser
co 03|t|on can exhibit substantially greater unit

ngwgtfweﬁﬁqtgmag%\waomnr%‘@ exposet gntBs FreTigltsyripcy and has a closed
conp05|t|on Form ng the stri pper rubber body can
Fhet fosated rhsPhgeRgsaich énqeéuaﬁ# Scerig syrfaces tof the &rili pige engaging
recess to have an open end exposed at the exterior
pertipmc Eillingthe J8inforeing dsert aprgivingcrgeassl Wit the elastemiedc material
inner and exterior surfaces of the drill pipe engaging
pasY inglade propidingrravexen naterial methinribe redifarcingdnsegt reppding recess.
receiving recess with the elastoneric material can
Imeneutebodinaent.dhe glastomenie matesinkef the swippdrirblandody is of a first
reinforcing insert receiving recess whereby the woven
pempasiteh, ¢n elastoingde mateiiglsof pheurcmfotojngoinsetrieacfs a second
extending generally along a first reference axis and a
sauprsdiop] andathe tsgecoodl etaktoemds nestdriah domppsgien exxhibity sebiscangally
a second reference axis with the reference axes being
diffesinantatedial yropemiep diaal dakl fitso esohed frakeriahdomposition. The
t hereference axes being substantially non-parallel to
gecomd teddstoniegic amiakriall cbMPoditidnl lcad réxA®it substantially greater unit

strength than said first elastomeric material composition. Forming the stripper rubber
body can include forming the reinforcing insert receiving recess to have an open end
exposed at the exterior surface and has a closed end located between said inner and
exteriér surfaces of the drill pipe engaging portion. Optionally, filling the reinforcing
insert receiving recess with the elastomeric material can include providing a woven
material within the reinforcing insert receiving recess whereby the woven material
can include a first plurality of threads extending generally along a first reference axis
and a second plurality of threads extending generally along a second reference axis

with the reference axes being substantially non-parallel to each other and the
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bore. | 0035] Although the invention has been descri bed
wth reference to several exenplary enbodi nents, it is

woubeensgeod that the words that have been use@ca/i$2008/008388
wor ds of description and illustration, rather than

PFEdSceOfxed bE‘fhﬁ @Ellispcl'ﬂtlalgh Wﬁéalf@”o Q%em@qﬁle\%xtsmfr}hé |aﬁllstrmg
purvi ew of the appended clains, as presently stated
8bd. as anended, wi thout departlng fromthe scope and
spirit of the invention in all its aspects. Although
the invention has been described with reference to
particul ar neans materi al s and enbodi nents, the
g@gﬁnk\tﬁ&lg CI'Q \)thE q‘l%.g l%e%nbs? Il'lggdt %ﬂtht ?ef%nlgﬁc to several
articu ose Irat I'nvention ex
to a ctlon

ik SRR Y e t&ﬁrcﬁcgﬁoofs%o s pesppped are
porspf Yehl %%@d@lﬁ@{iw BB e 2k Dy e may be

co a strip ber .body i ncl udi

G P w.tﬂegplaﬁﬁggqfﬁﬁﬂ 05) sﬁlm&.aﬁgreae'aw.srat%mdﬁ@ apGReed,
extendlng axial |y therethrou h, wherein t

drithpytsd ernaﬁ@geﬁ@a oNR FOPRS Pﬁl%ﬁp'&r af e ét‘Y‘i“EB‘ér‘“ raklp B raspects.
body is made from an el astoneric material, has an
ithRwehs thef Hyentionabase besageescrbedr ithsiefarenge viRepartigiar means,
drillstring is dispose within the drillstring bore and
meieriglsy andneobedimgntp.nder invertioa; isi py iInkepdeds tevibehlimiteth to the
exterior surface thereof extending at |east partially
apdiagwarst disclosed; rather, the invention extends to all functionally equivalent

technologies, structures, methods and uses such as are within the scope of the

appended claims.
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drillstring bore; a reinforcing insert disposed within
the reinforcing insert receiving recess such that the

WOr009nf28¢08i Ng i nsert recei ving recess i s subst @qatriiakbog/008388
filled by the reinforcing insert, wherein the

reinforcing insert incl uﬁAmgel astoneric materi al
bonded to the stripper r ody within the

reinforcing insert receiving recess; and a support
&H%&Mfﬁ fl. least partially disposed within a support
ructure engaging portion of the stripper rubber

body wherein the support structure includes a centra

opening generally aligned with the drillstring bore

t helr eﬁye'afqrmswpﬁwb*aﬁr.ar’%e@Pm FRMRTEINgass jointly
t hrough t hestget FblbeORRD M dfeuhgl énFaf/élﬁ% &Qn@rpl'ieﬁ‘vmg a

2. The reinforced stripper rubber assenb claim1
wherei n the reidifllstriag mpre ﬁ§@flﬂmg exiglly thgrefhseuedhis wherein the

extends enti re'd}‘:ll@&nﬂggg%gpl% é)@étwnlcﬁ“ttﬁé ﬂﬂp;{EPF&beﬁbod Remade

rei nforced stri pper ) enbly of aim1 ere| n
t he rei nf or ci ndrameweelastomendd matagaly kasewgnirea surfaee dlpe angages

end exposed at tﬁﬁlsﬁ?ﬁg%\'&"eg"thes&hl sting lé{ihgpcﬂé‘%mﬂm *lgﬁrffﬁlstrmg

end | ocated between s sur
of the drill plbpee emghgs mgenpﬁurdzmg)msért ré¢pdvingirerfesy w@blin an
stripper rubber

el astoneric mat® er'gf SurF%f ﬂgre(’{ rerctﬁgcipg Iah[g:g%rpaggﬂy apqung ghe

a first conposidrilletiing bore;

a reinforcing insert disposed within the reinforcing insert receiving
recess such that the reinforcing insert receiving recess is
substantially filled by the reinforcing insert, wherein the
reinforcing insert includes an elastomeric material bonded to
the stripper rubber body within the reinforcing insert receiving
recess; and

a support structure at least partially disposed within a support structure
engaging portion of the stripper rubber body, wherein the
support structure includes a central opening generally aligned
with the drillstring bore thereby allowing the drillstring to pass
jointly through the central opening and the drillstring bore.

2. The reinforced stripper rubber assembly of claim 1 wherein the reinforcing

insert receiving recess extends entirely around the drillstring bore.

3. The reinforced stripper rubber assembly of claim 1 wherein the reinforcing
insert receiving recess has an open end exposed at the exterior surface and has
a closed end located between said inner and exterior surfaces of the drill pipe

engaging portion.
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the elastoneric material of the reinforcing insert is
of a second conposition; and said second el astoneric

woedenises conmposition exhibits substantially @icfifigr@Rioossss
mat eri al properties than said first elastoneric

matser I £ | ej C Ll pper
ru b4g e?ﬁéarg @Z%ﬁ&rgép%g [ug ??rr] a}&\ﬁ}]bg}r !éiire;léq ]rsna] ie\ghiée% ond

el ast oner ithe relastomiesic weatpdsof thensteirprrbiubker body is of a first
substantially gr . unit strength than said first

el astoneric na%gﬁﬁéﬁﬂ%ﬁnposition. 6. The reinforced

stri pper rthbbdastoassie mnhaterialfl of Itk neibfovdiey énsertt iseof a second
reinforcing insert receiving recess has an open end
exposed at the QXPRYYYF 28%Urface and has a cl osed end

| ocat ed behidesosdicthsionRet materist Xdodtposition khidite Sulsstantially
the drill pipe engagin rtion of the stripper rubber.
body. 7. The. r GHATORCRtriAl Piopaies apBu T slagmprig ateril
cl ai m 6 wher ei Rombb&tidigi nforcing insert receiving
recess extends entirely around the drillstring bore.8.
A nmethod for making a reinforced stripper rubber
assenbly, conprising: formng a stripper rubber body
made Thomiafrced sstrippee rukbenassembl of whémed rwhehan said second
strip bber. bady i ncl.udes.,.a. drill strin ngagi n

por t| Sttt e RB oGt R S0 g MBI, e BRP G enee
t her ethhm said)first élastornericamatetialfcompoditipn. nsert recei vi ng
recess within an exterior surface thereof extending
entirely around the drillstring bore

6. The reinforced stripper rubber assembly of claim 5 wherein the reinforcing
insert receiving recess has an open end exposed at the exterior surface and has
a closed end located between said inner and exterior surfaces of the drill pipe

engaging portion of the stripper rubber body.

7. The reinforced stripper rubber assembly of claim 6 wherein:
the reinforcing insert receiving recess extends entirely around the

drillstring bore.
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and having an inner surface that engages a drillstring
when the drillstring is dispose within the drillstring

wobodozisdos! | i ng the reinforcing insert receiVvi pETRRERSH0SISS
with an elastonmeric material after formng the

stripper rubber body; wapping a conpression inducing
materi al around the exterior surface of the stripper

u nd el asti erial within the .
%k'])fér"&?ﬂi'%i ‘ah% fipe ?éed'éfP(ﬂeiié“‘PB‘ifég er %ﬁ%ﬂ“ﬂéa‘t‘%‘ﬂi’é's%i d
Wr apped stfoimpigra §tHpRe rubdbod. ma-HBefrdmtahCBiasQfm@ic&hﬁtbﬁal

wherein filling the reinforcing insert receiving

fecess Wi th t hoVEIeabihg sEImPEr MEREPAY InEidFS fdlstring engaging

providing a \A/O\p%rhoﬂ%ﬁhgaldn‘ﬂfsthhg Bo&féﬁteh&hgﬁ;@ﬁw ﬂHGrethrough
insert receiving recess. 10. The nethod of claim8

wherei n: sai d &PW8E greinfurcingtiesertapecesying Freesst Withipap exterior
rubber body is sglffac% ti\érreéit eSS ﬁtir@l? arétfHddthe drlllstrm? bore

el astomeric materi al erem%orcm insert is o
second conposi tand)lhawemdn mﬁd%@e@ﬂ'@t @gasqsmrllstfmg when the

material conpogy l'ilktﬂ]% ﬁs@]%g% xgntﬁ’HQﬁécﬁﬁfs{rﬁﬁ' lpgredi T erent

mat eri al proper i es I'rst Poneri c
mat eri al cﬁiﬁpg)shet |r0nforchr1g iMdee reetinmg ©fess| withm abOelastomeric

wherein said SE erlal ag'ter%rmrmgr {hg s%tpgrrrugberggggg(mi tion
wrapping a compression inducing material around the exterior surface
of the stripper rubber body and elastic material within the
reinforcing insert receiving recess; and

heating said wrapped stripper rubber body.

9. The method of claim 8 wherein filling the reinforcing insert receiving recess
with the elastomeric material includes providing a woven material within the

reinforcing insert receiving recess.

10. The method of claim 8 wherein:
said elastomeric material of the stripper rubber body is of a first
composition;
said elastomeric material of the reinforcing insert is of a second
composition; and
said second elastomeric material composition exhibits substantially
different material properties than said first elastomeric material

composition.

11. The method of claim 10 wherein said second elastomeric material composition
exhibits substantially greater unit strength than said first elastomeric material

composition.
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exhibits substantially greater unit strength than said

first elastoneric material conposition.2. The nethod
wo2boor1288080 L1wherein: form ng the stripper rublbper/3a6hgnossss

includes formng the reinforcing insert receiving

I €C8S$hd MetldY 6F AmCREMEAR exposed at the exterior

surface andé%as a gﬂosed end | ocated between said _
i nner and fesmiagithe syipptmoubbenbodynénciirdes |fomiipg thegeigionung

portion; filli rilgseft Jl@h chregi 'P(thnﬂisgrgtrc]) Flﬁggg\é&&%ed at the

recess vvlththee materi a
providing a V\o\mtenmasueﬁaceadnd\,has hclosddend erated deovery said inner
[ materi al includes

insert receiving,reces
2First o ural 9 CEERiR SeUR AR S Deieded O ong
a first refildng nh:tE raxfo&ueg‘l Ghsart s:eeaimdg peeesalwithy thef elastomeric
t hreads extendin nerally alo a second ref,
axis; said ref é‘i‘%‘ﬂ% 'Qﬁlégesalpéovéﬁ%%taaﬁ‘fqvﬁ? I 'f/'ate”gl Within the
non- paral | el t qeiafedin@inb@t ieclidg site; r ef erence axes
are substantjally non-parall el tfo a centerline axis of
the drill <@ ng%bfn@tenal includes a first plurality of threads extending
generally along a first reference axis and a second plurality of
threads extending generally along a second reference axis;
said reference axes are substantially non-parallel to each other; and
said reference axes are substantially non-parallel to a centerline axis of

the drillstring bore.
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