REINFORCED STRIPPER RUBBER BODY AND METHOD OF MAKING
SAME FIELD OF THE DISCLOSURE [0001]Embodiments of the present
invention relate to a long-lasting, deformation-resistant, rubber or
elastomer-based (i.e., universally referred to as elastomeric) seal having a
configuration for dynamically sealing against tubular members or drillstring
components (i.e., drillstrings) movable longitudinally through the seal. In
particular embodlments of the present invention relate to stripper. rubbers
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rubbers used with rotating conviA KENASSAN#EIng blowout preventers,
diverter/preventers and the like, in oil, gas, coal-bed methane, water or
geothermal wells. BACKGROUND [0002]Oil, gas, water and geothermal
wells are typically drilled with a drill bit

FIELD OF THE DISCLOSURE

[0001] Embodiments of the present invention relate to a long-lasting,
deformation-resistant, rubber or elastomer-based (i.e., universally referred to as
elastomeric) seal having a configuration for dynamically sealing against tubular
members or drillstring components (i.e., drillstrings) movable longitudinally through
the seal. In particular, embodiments of the present invention relate to stripper rubbers,
support structures (i.e., inserts), and insert assemblies, for stripper rubbers used with
rotating control heads, rotating blowout preventers, diverter/preventers and the like, in

oil, gas, 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



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 alr and other gases. [0003]In the forward
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drilling fluid through a port, down the annulus between the drill string and

the well casing, or well bore, and then upwardly through the bore of the

hoIIow drill string and out of the well. [0004]Drilling heads typically include
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BBk HMlySFOMENGQE diMRItdNee6AAs of the drill pipe, whichever may be passing
through the spindle and the stripper rubber, and thus confine or divert the core
pressure in the well to prevent the drilling fluid from escaping between the rotating

spindle and the drilling string.

[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



pressure in the well to prevent the drilling fluid from escaping between the
rotating spindle and the drilling string. [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
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wadectiomyphieiig, berubber O-ring seal, or similar seal, is disposed between the

stripper rubber and the bearing assembly to improve the fluid-tight connection

between the stripper rubber and the bearing assembly.

[0007] Pressure control is achieved by means of one or more stripper rubbers
connected to the bearing assembly and disposed around the drill string. At least one
stripper rubber rotates with the drill string. Stripper rubbers typically taper
downward and include rubber or other elastomeric substrate so that the downhole
pressure pushes up on the rubber, pressing the rubber against the drill string to
achieve a fluid-tight seal. Stripper rubbers often further include a metal insert that
provide support for bolts or other attachment means and which also provide a support
structure to minimize deformation of the rubber cause by down hole pressure forces

acting on the rubber.

[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.

[0009] 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



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 rotates

relative to the stationary bowl or housing in which the bearing assembly is

seated. Typically, a rubber 0-ring seal, or similar seal, is disposed

between the stripper rubber and the eanng assembly to improve the
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support structure to minimizé deformation of the rubber cause by down
hole pressure forces acting on the rubber.

[0010] It is common practice to tighten the bolts or screws of the connection with
heavy wrenches and sledge hammers. The practice of using heavy tools to tighten a
bolt, for example, can result in over-tightening, to the point where the threads or the
bolt head become stripped. The results of over-tightening include stripped heads,
where the bolt or screw cannot be removed, or stripped threads, where the bolt or

screw has no grip and the connection fails. Both results are undesirable.

[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



[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
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being used at a drilling head, a stripper rubber at one well may be

connected to equipment specific to that well while at another well a

stripper rubber is connected to different equipment. For example, at one
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heavy wrenches and sledge hammers. The practice of using heavy tools

to tighten a bolt, for example, can result in over-tightening, to the point

where the threads or the bolt head become stripped. The results of
over-tightening include stripped heads, where the bolt or screw cannot be
removed, or stripped threads, where the bolt or screw has no grip and the
connection fails. Both results are undesirable. [0011]Even worse, vibration
and other drilling stresses can cause bolts ar screws to work themselves
loose and fall out. If (1T DI%CULO‘Q&UR&H 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
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Q@pm@%mention more robustly accommodates the damaging effect of drill pipe

(i.e., downhole tubulars) being inserted into and withdrawn from a stripper rubber
assembly and having pressure from within a well exerted thereon. More specifically,
such a stripper rubber assembly includes a stripper rubber body having multiple
discrete areas of different resilient material compositions. A first one of the areas is
preferentially configured for resiliency (i.e., flexing to seal against a drill pipe and to
allow a drill pipe to pass through therethrough) and a second one of the areas is
preferentially configured for rigidity (i.e., resisting the compressive forces exerted by
down hole fluids on the exterior surface of the stripper rubber body). In this manner,
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



[0013]Therefore, a stripper rubber assembly that that overcomes
abovementioned and other known and yet to be discovered drawbacks
associated with prior art stripper rubber assemblies individually and,
optionally, in combination with oil field drilling equipment (e.g., rotating
control head, rotating blowout preventor and/or the like) would be
advantageous, desirable and useful. SUMMARY OF THE DISCLOSURE
[0014]In view of the foregoing, the present invention, through one or mare
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compositions. one of the areas is preferéntially configured for
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configured for rigidity (i.e., resisting the compressive forces exerted by
down hole fluids on the exterior surface of the stripper rubber body). In
this manner, a stripper rubber assembly in accordance with an
@51 diment %fbthe %resent iré]vention has areas thereof that are

entially SoMtRIFE P ALEEM UG Wite PR <'dFfBfssd stipper
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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
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



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 drillstr ng bore and has a reinforcing
insert receiving recess within an exterjor surface thereof extending at least
BreiyRPSURY the W08 THETEIARIERT &Nt dighsaty and the
withimitlaeseinforcing insert receiving recess such that the reinforcing

insert receiving recess is substantially filled by the reinforcing insert. The
reinforcing insert includes an elastomeric material bonded to the stripper
rubber body within the reinforcing insert receiving recess. The support
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bore. [0016]In another embodiment of the present invention, a reinforced
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engaging portion having a drillstring bore extending axially therethrough.
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bore thereby allowing a drillstring to pass jointly through the central
@H@ﬁiﬁ%}iaﬁﬂﬁ% dHh??ﬁH@P%reﬁn 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.



[0017]In another embodiment of the present invention, a method for
making a reinforced stripper rubber assembly comprises a plurality of
operations. An operation is performed for molding a stripper rubber body
from an elastomeric material within a first stripper rubber body mold.
Molding the stripper rubber body includes forming a drillstring engaging
portion having a drillstring bore extending axially therethrough, having a
rel forcing msert receiving recess within an exterior surface thereof
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the reinforcing insert receiving recess to become bonded to the
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insert receivin
G Hor] 5 S0 8GR ol B i G Bsoapn inducing
ms&emtﬂybmnaahemm wiiitiaas ehdlzostimpesi nitie podsemidinvenitme elastic
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rlpper YUbber ocf made from an efastonteric materla ic
opctadenrfioltiag b ehstrpgaredubppdyadhybentodptionally machining the
reinforcing insert receiving recess in the stripper rubber body. The stripper
rubber body includes a drillstring engaging portion having a drillstring bore
extending axially therethrough, having a reinforcing insert receiving recess
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elastomeric material. Thereafter an operation is performed for wrapping a
compression inducing material around the exterior surface of the stripper
rubber body and around the elastic material within the 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.



BRIEF DESCRIPTION OF THE DRAWINGS [0020]The present
disclosure is further made in the detailed description that follows, by
reference to the noted drawings, by way of non-limiting examples of
embodiments in which like reference numerals represent similar parts
throughout several views of the drawings, and in which: [0021]FIG. 1 is a
perspective view showing a reinforced stripper rubber assembly in
accordance with an embodiment of the presentinvention; [0022]FIG. 2 is a
cross-sectional view taken along the line 2-2 in FIG. 1; and

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The present disclosure is further made in the detailed description that

follows, by reference to the noted drawings, by way of non-limiting examples of
embodiments in which like reference numerals represent similar parts throughout

several views of the drawings, and in which:

[0021] FIG. 1 is a perspective view showing a reinforced stripper rubber assembly

in accordance with an embodiment of the present invention;

[0022] FIG. 2 is a cross-sectional view taken along the line 2-2 in FIG. 1; and

[0023] FIG. 3 is an illustrative view showing alignment of a woven material
encapsulated within a reinforcing insert in accordance with an embodiment of the

present invention.
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[0023]FIG. 3 is an illustrative view showing alignment of a woven material
encapsulated within a reinforcing insert in accordance with an
embodiment of the present invention. DETAILED DESCRIPTION
[0024]Referring to FIGS. 1 and 2, a reinforced stripper rubber assembly
100 in accordance with an embodiment of the present invention includes a
stripper rubber body 102, a reinforcing insert 104, and a support structure
106. The support structure 106 is fully or partially disposed within a
support structure engagi%%ﬁml—giB%r rubber body 102. A
[0t hl openiRgfdtthotdraGappantistruatintol&dd isrigre rablpaalignaablyithno in
a drillstring bore 112 of the stripper rubber body 102 thereby allowing a
R G A i TR e A DG 15 dngger rabber
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drillstring 111 .and xpansian sufficiently for allowing a coupler 11
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rubber, nitrile, EPDM rubber or any other suitable natural and/or Ssynthetic
Faeitimgt mdtelramne Aé lsipass setttiré s ine destsmerstapgcdl 0 and the

honging pestion blAR G RRAd-MeaNsay allewing attachregnbiadelbn the

drilling equipment. The support structure engaging portion 108 of the

ditsisEierudBerBbdy 19998 YOrmEt iter e ietHaNiBal BofRiRl pdrtiordt the

diibRieferalypdfannaghanicalibafdingopention 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,

e g T el Sy T
agbnt AR as emhiznites adhesiomisetweeterihk (stgip penthebbenbiouly liGcam®PDM
IRHIS%&UBP Qlflgfsgtﬂgu{l%t%gg 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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[0026] Engagement pins 116, which are fixedly attached to the support
structure 110, are one embodiment of a means for allowing attachment to
well drilling equipment (e.g., via a cam lock adapter ring as disclosed in
US Patent No. 7,174,956). The term "pin" is disclosed herein to be broadly
construed to include any suitable engagement member configuration for
carrying out the intended functionality. It is disclosed herein that the
support structure 106 can be configured in an}/ suitable manner for
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resilient material) and has an inner surface 120 that engages the drillstring
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surface 124 of the drillstring engaging portion 118 extending entirely
YRS tHeYdimiEthep (stae b cliall giscrssedatrct iRttt inedirigriemyray any
wiasnatergmpodiments 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.

nin.HG. 2, the reinforcing insert, receiving recess.122 has.an :
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ld8até dhbetinpper thbhiandpdnd Exteridresdrifétesy 20 ding )pottioe diifl pipeade
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receiving recess 122 does not extend entirely thro pipe

ERgdbimghsoiomy rehqoengibihearsinfonsiey iystretionididigpogiedalitid has
BIASRETAL{8{s7ATo iﬁ‘§6¢ﬂﬁ¢9&%‘é‘%% e(ﬁgssdiliﬁgtﬁh'%hl fhat &h%ﬁeﬂﬁéoaﬁiﬂgﬁﬂgeﬁ 1 is

receiving recess 122 is substantially filled by the reinforcing insert 104. .
drpRoeiNdREIN B sndE st ikelGdb ar diRisfOrBgc RYate FRICHERE BRI tHE 2 1S

Soianed riher RAdydQawilhimte reintaraing AR #RceiNigiFRCesRiba2118
As will be discussed below in greater detail, the elastomeric material from

SHFRRARREPERSHS AR th s CESHRER e Aot issHplosasbResin s aatofgme or
BipRekrbeniedynlo aifaan pewhaidiffami casnpagitiomasdhat aldheing

stri ubber body 102, [0029]In one embadiment, the elagstomenc
%ngéﬁé]iocfafﬁ Sxé?ﬂﬁ;i}%té%g& éﬁé(&xhg t?le drmstrolng bore 151? suc% 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
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
RN RE e et AlaSRSThERY FRRRAI U SRR Bage 124 and has a
duhstantidky geeaiamaait sizangth sanchedachitvdedy flNg2an of the drill pipe
elastomeric magqréa&t(i.ed.thle s%nﬁe ela%flognt ric m?terial fromrtwhich the
Qripper RIBHET body s made) With CROpPed TibETs, ROh-WOVen Strandas "ecess
Hiddoenort-exoareheleingth shod fighettgiaisd] pipgroig{gag poytam) 1 mdetal (e.qg.,
steel), cotton and/or other known reinforcing fibers. Alternatively, a

non-filled elastomeric material offering substantially greater unit strength
than that of the first elastomeric material composition can be used in
[eFRenothe @H}E%ﬁﬁggiﬁ@é‘%ﬁé&% PSR! REESE6RRILEREe Reeiving
shape and/or size of the reinforcing insert 104 serve to limit inward
igesrsctibh e b hstriisipENgaginp PO rees Ving 1wersh fiddiprubsiarsiadly filled
BXeredoRriRe RN iaXiarionsURace ah bR SEINRG:TURRE! R StHIC W  omeric
(1.e., stripper rubber body with integral reinforcing member). [0030]

RSO RS t BRGIEDS bhor Rodistig iR (B RIPRI St RfgVine
inssst 14 cassinglude aneRsdmyasiongateddensths dia wavemeirteiakrial

30 encapsulated within the elastomeric material of the reinforcing insert
8. BRI GF SRR ReBH T erEfs ThoRia B SBRSH A L Of the
alijipsrwaen trady fibergtass, B ahiddifesincotiopaniioraotiar khokenstripper
rcl&ggrfgrgﬂr]%inaterials. The woven material 130 can be placed in raw

or 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
i#83%he réinfoxcipgtindencrécdiviriiprtaasycl 2rt¢0eB Of |thsudhllstring engaging
pmalsmeRaionsuRrianialionfhih fliEads.9! 108 WO e MAIPLALFBARR. e

important to assuring ability of the drillstring’engaging portion 118 t
AerdaatynsigrE Pivhe ieandentsgnig ssEsEES pdugistrrddinenfsgipbrand the

bléad athi gl cinpi@iembadipanbthecers nsmaterialih3Qinelae Sfterial
first plurality of threads 132 extending generally along a first reference

RRRESIAST AR thedishalpilamestcomiireiabisomposiiendiog g&Harky Bfosrgond
ASesanreiienae exispitdonl bt reéerentgua®so (BAIbIRADsai@ially greater

substantially non-parallel to each other and the reference axes (RAL RA2) .
WKL SR bty F?B -&?Q%S(i?g";aétsg%g egfeangIe) f’ér%Fléghflé'Flﬂﬁé it
avdsg@i) Ittointhiee diittstelagiiaseid hZiterial 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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[0032] Discussed now is a first method for making a reinforced stripper
rubber assembly in accordance with an embodiment of the present

invention such as, for example, the stripper rubber assembly 100

discussed above. An operation is performed for molding a stripper rubber
body from an elastomeric material within a first stripper rubber body mold.
Such molding of the stripper rubber body includes 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 exterior
syoiaceseed thepdritepipe @ngagid®potiiarknSuehrendlairigeofibes Sthppeiatively,

rubber body further.includes forming a drillstring engaging portion havin
R A o A 2 el g

oéchivingtrelosssnatiihimanrexteviopstitface thdre afsektendinig entirelyeinforcing
arQ he drillstring bore and having an inneg surface that en es a .

B Sl 20E S hrorcing
i@i@tolsfé_‘ﬂ h_er‘é@ntwhh@hémﬁpbéﬁﬂam bﬁd}ﬂc&%ﬁi}i@@m@a&iﬂ@m@ion 1138
VRIATGRGIRSEIRCEMRGIBHasS AR HIgibe R0 MBE L RIRYVIN8ber body

recess subsequently formed in the stripper rubber body (e.g., via
THaeNTSife). AFEPFErBREAGahe StHppELrablseM BrsiRerrasiBse 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
fpu3piuakeg:thastippes BIEr bady 5 a secantbsétipresiibheriRoenforcing
mold ée. ., under pressure and/or clgse confinement) such that the .
Bi5hp P?u b BIS Ca Bty erfb?&orﬁt%ﬁ%%%té%t sPoded' i thematerial 130
¢riafoutingl inseiinrece ivingoieegs smarerjalini yleordiatioednyiihiera rooldExamples
cavity thereof having a shape corresponding to a finished shape of t
R S e e B DS S B oretas
Ategidl seieforcingnmedibe rpihkftdimsitvatidetih ostrippematdstads. bodbhin theven
ipper ru I ration is:perfar - [
T e R ek e 122
Withigpthleinadiofor ety insertaedeiving Feuesstothe cinemborldeidnsike material
&JWCQQ%'@!&H{]%&@HQPQW@% Qme@ﬁﬁs@%&ﬂ%'m &he second
reinforcing insert bonded to the stripper rubber body within the relnforcm?
GHSEMRSELMY 18 C8830 10038 A dBaineP AR ERY f8r kgl sthesavs pehaplaced
stdnRerdaRhemasasmbed accrrdangeevith an embodiment of the
present invention such as, for example, the stripper rubber assembly 100
discussed above is performed using a compression wrap operation as
opposed to the second mold discussed above. This method includes

ing.a stripper rubber body made from an elastomeric material, whic
O T P BT o 1 B bl can
thayisupontanrieradsaringrapipitygod frheyeérisl afitlechtstotdasporiencl hdateradbquately
ecxorz‘{‘fP Thon around.a mandrel) ands, Hé'%{r‘ﬁ‘fé LGaninelyds machining,the e
reinforcing ifsert rece%/Png fecess m the s ripper Tubber body prior to or
afferdimény chevrappad fayersibf thélfinstkidstoménig phtedigy of threads 132

&8&8&%@%&5& ﬁf{ﬁk‘? GrNPRSERAdY IRFlydgs é%tﬁ st ?g}%ﬁg&%f threads

portio ving adrillstring bore extending axially therethrou ng a
Féntstendiiheeiedbetimg receardiitsicnns exeRorslifacdarraesdies
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 an
operation is performed for wrapping a compression inducing material
around the exterior surface of the stripper rubber body and around the
elastic material within the reinforcing insert receiving recess, followed by
performed an operation for heating th194wrapped stripper rubber body.



[0034] Forming the stripper rubber body can includes 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
exterior surfaces of the drill pipe engaging portion. Filling the reinforcing
insert receiving recess with the elastomeric material can include providing

a woven material within the reinforcing insert receiving recess. In one
embodiment, the elastomeric material of the stripper rubber body is of a

st cdnpd ot RN E S AR SRR (AU Fe i iEmEIREEE Qg RA T
RaQynet cannesition nangihtisegendelasiateade malerial coenpoBitiomkis CLI
&xtﬁib(iitrsﬂﬁ%t%ﬁta})rg}glp/l Sl.ifferen_t _material properties than sa_id first _
elastomeric materal composition. The second elastomeric material
composition can exhibit 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
(90424 x posedsatdheoextieriorfgarfatehaddipasrakifus edremdorsedtedipper rubber
Retwean iR BRRRA G AXIRHOL AHERARI OEIRATIRIAG ARIAKAISROIIRN- for

Optionally, filling the reinforcing insert receiving recess with the o
SNavRimetie riabpral SsbPaichssovitig dsaisved abesrial witRirPggation is

PEIRiRMCNgINaRITIiRE S IR FRESREHMNIBEADNE WP VERDMALBEahGRRal within a
include a first plurality of threads extending generally along a first

Wete e B X BETaPebe Sl phirdlif) Aehgad e iEnamg e Andvalprydes

RiseaenadaterenemaXisswithdhgvigterense axesweemngspenstantialfosed at the
non-parallel to egccgh other and the reference axes bein subgtantially

ROHIOE AR L Bt R ek RN AP oRtet NSRS AL HOERBTIAIRETLH fHefaces
afiveatinill hapebaengdegagsirednvihdeiardtiog tof seyarappxemptarybody further
.errllb diments, it isd.uffj?rstood that the ordsnthat hav en u ed are . di

Wor SSOT‘H&{:‘ﬁp%orﬁla%E%%%%?ﬁ %‘%\ﬁle"r“thé‘ﬁ%r%s of imitation. X enaing
Qrdlygdsnetbyobghmiadengithiritiferpuny imseof theiappe naess claiins, @s exterior

en e . e i i C and .

RS IERATARNAAS SRR SRR oI 12 TEORE AN inncr
Wekedbbal Witk esteretidds tangavihean dhardsd léringaite disizoan o shab dletirdeHesting
B8R Inyautint.isaat iatendaddadee imiter toshie Bariclars disgiRsadwithout a

rather, the invention extends to all functionally equivalent technologies,
isifferoles, msihotreaMigseceticiad dhe WRHIFPIR@SCB)Ierbf igrsiving  recess

APRENASHClaim®d GhAMSripper  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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What is claimed is: 1. A reinforced stripper rubber assembly, comprising: a
stripper rubber body including a drillstring engaging portion having a
drillstring bore extending axially therethrough, wherein the drillstring
engaging portion of the stripper rubber body is made from an elastomeric
material of a first composition, has an inner surface that engages a

drillstring when the drillstring is disposed within the drillstring bore and has
a_reinforcing insert receiving recess within an exterior surface thereof
TERENERG BRETely SRS IR HATATHY B S E SH M Pttt Gigly, thereof
ldlispesed snithéncire:sponidirging insarishededlipg kecassraidieraid tepper rubber
reinforcing insert includes an elastomeric material of a second

e ) R e 6 A B i e
firgstelastbenetippaataridhecdmppsitiotharsdcampluratiipmet lenigibs bbdywovkh an

material encapsulated within the elastomeric material thereof. wherein the
G R A B S ke e
dnadpperrabirserbddyiithithehsindintorgindrisercreceivingsreiogsgrsneh bonded
@%'&fa&ﬁ@i@ﬁﬂtﬁ}%ﬁF&P&@%&S@?@AX&W%&W&Q&QF ISR RONG e AGrcing
wherein the reinforcing insert receiving recess is entirely filled by the
i@ﬁ?@‘lebﬁéwlﬁér&n@l%s@ripaﬁdrmemgxe\@@ﬂo%ﬁ@ihﬁ%a‘éﬂw iB5¢He fipseiving
Gemposition extends to an outer circumference of the stripper rubber body
above and below the reinforcing insert; and a support structure at least
partially disposed within an upper end portion of the stripper rubber body,
wherein the support structure includes a central opening generally aligned

e, istnng bore therehy alawing o drlstina 4 pass gy iowgl
accordance with an embodiment of the present invention such as, for example, the
stripper rubber assembly 100 discussed above is performed using a compression wrap
operation as opposed to the second mold discussed above. This method includes
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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2. The reinforced stripper rubber assembly of claim 1, wherein: said

woven material 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. 3. The
reinforced stripper rubber assembly of claim 1, wherein said second
elastomeric material composition exhibits substantially greater unit
strepgthithai @aiﬁ)ﬁiﬁcffastwmpﬁﬁgﬂﬂtﬁﬂﬂlbmﬁmﬂﬁiﬂﬁﬁngm'ElltKiial around the

reinforced strlp ber ass {;n af clai enrel said woven
exterior ﬁurfa {p er I er g dl ar un € elastic materia w1th1n the
malterial InClu S a fII’S urall ads extenaing generally along

Msfmﬁe@mseram&andgarw&rf«blmmltwqfeﬂﬁoaad@ axtgredingngien émlﬂylg the
algnlgeg §§cond rg{)er neg axis;
wrap stripper rubber body.

[0034] Forming the stripper rubber body can includes 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 exterior surfaces of the drill pipe engaging
portion. Filling the reinforcing insert receiving recess with the elastomeric material
can include providing a woven material within the reinforcing insert receiving recess.
In one embodiment, the elastomeric material of the stripper rubber body is of a first
composition, the elastomeric material of the reinforcing insert is of a second
composition, and the second elastomeric material composition exhibits substantially
different material properties than said first elastomeric material composition. The
second elastomeric material composition can exhibit 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
exterior 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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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. 5. The reinforced stripper rubber assembly of claim 4,
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. 6. The reinforced stripper rubber assembly of claim 5,
wherein the reinforcing insert receiving recess extends from immediately
edipeeptable Beippaubstiddtlne onvpathRelawercemndrpastics of the stiigpaig
lggrtéper body.

[0035] Although the invention has been described with reference to several
exemplary embodiments, it is understood that the words that have been used are
words of description and illustration, rather than words of limitation. Changes may be
made within the purview of the appended claims, as presently stated and as amended,
without departing from the scope and spirit of the invention in all its aspects.
Although the invention has been described with reference to particular means,
materials and embodiments, the invention is not intended to be limited to the
particulars 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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CLAIMS
What is claimed is:
1. A reinforced stripper rubber assembly, comprising:

a stripper rubber body including a drillstring engaging portion having a
drillstring bore extending axially therethrough, wherein the drillstring
engaging portion of the stripper rubber body is made from an
elastomeric material of a first composition, has an inner surface that
engages a drillstring when the drillstring is disposed within the
drillstring bore and has a reinforcing insert receiving recess within an
exterior surface thereof extending entirely around the drillstring bore;

a single reinforcing insert disposed within the reinforcing insert receiving
recess, wherein the reinforcing insert includes an elastomeric material of a
second composition exhibiting substantially different material properties
than said first elastomeric material composition and a plurality of
lengths of a woven material encapsulated within the elastomeric
material thereof, wherein the elastomeric material of the single
reinforcing insert is bonded to the stripper rubber body within the
reinforcing insert receiving recess such that the reinforcing insert
extends entirely around the drillstring bore, and wherein the reinforcing
insert receiving recess is entirely filled by the single reinforcing insert;
and wherein the elastomeric material of the first composition extends to
an outer circumference of the stripper rubber body above and below the
reinforcing insert; and

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

bore.
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2. The reinforced stripper rubber assembly of claim 1, wherein:
said woven material 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.

3. The reinforced stripper rubber assembly of claim 1, wherein said second elastomeric
material composition exhibits substantially greater unit strength than said first

elastomeric material composition.

4. The reinforced stripper rubber assembly of claim 3, wherein:
said woven material 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.

5. The reinforced stripper rubber assembly of claim 4, 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.
6. The reinforced stripper rubber assembly of claim 5, wherein the reinforcing insert

receiving recess extends from immediately adjacent the support structure toward a

lower end portion of the stripper rubber body.
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