STRIPPER RUBBER WITH INTEGRAL RETRACTING RETENTION
MEMBER CONNECTION APPARATUS FIELD OF THE DISCLOSURE
[0001]The present disclosure relates to connectors and connector
systems for making mechanical connections. More patrticularly, the
disclosure provides apparatus, systems and methods for facilitating a
stripper rubber being connected to and disconnected from equipment,
such as for example a bearing assembly, of a drilling head to
pressure-seal the interior of a well bore for the circulation, containment or
diversion of drilling materials through the well during drilling operations.
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a well casing cemdAlMBERNE ONENEGEIONIAMBA RAJAIS attached to the

well casing, wellhead or to associated blowout preventer equipment, for

the purposes of sealing the interior of the WeII bore from the surface and

facilitating forced circutdiidi 3 Rihe well while drilling or
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not limited to, water, steam, drilling muds, air, and other gaseés.
mechanical connections. More partlcularly, the disclosure provides apparatus, systems and

methods for facilitating a stripper rubber being connected to and disconnected from
equipment, such as for example a bearing assembly, of a drilling head to pressure-seal the
interior of a well bore for the circulation, containment or diversion of drilling materials

through the well during drilling operations.

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 interior of the well casing, or

well bore, and subsequently out through a side outlet above the well head. In reverse



[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 interior of the well casing, or well bore, and

subsequently out through a side outlet above the well head. In reverse

circulation, a pump impels 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 hollow drill string and out of the well.
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as a bowl, which carries a rqtatable spindle suc a bearing assembly,
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is carried by the spindle to seal the periphery of the kelly or the drive tube

or sections of the drill pipe, whichever may be passing through the spindle
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and the drilling string. [0005]As modern wells are drilled ever deeper, or
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pose increased risks to rig personnel from accidental scalding, burns or
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[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 rotates relative to the
stationary bowl or housing in which the bearing assembly is seated. Typically, a rubber 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.



[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 bearing assembly to improve the fluid-tight connection between the

stripper rubber and the bearing assembly. [0007]Pressure control is
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deformation of the rubber cause by down hole pressure forces actin
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pr&fbiherdriling hgadionesiaplish and maintain the pressure control seall
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
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1nc1ude boltlng 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 specific to that
well while at another well a stripper rubber is connected to different equipment. For example,
at one well the stripper rubber may be connected to the bearing assembly while at another
well the stripper rubber may be connected to an inner barrel or an accessory of the drilling

head. While the present disclosure is made here in relation to connecting the stripper rubber



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 well the stripper rubber may be
connected to the bearing assembly while at another well the stripper
rubber may be connected to an inner barrel or an accessory of the drilling
head. While the present disclosure is made here in relation to connecting
the stripper rubber to the bearing assembly, it will be evident that the
disclosure contemplates connection of the stripper rubber to any selected
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can result in over-tightening, to the point where the threads or the bolt
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can cause bholts or screws to work themselves loose and fall out. If one or
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portions replaced, including the drill bit. If the well bore has been cased,
coRRectgEiflmEy B &aaiiagetndrtiTe to be repaired. [0012]Drilling head

assemblies periodically need to be disassembled to replace stripper
[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 the drilling head assembly to

perform recommended maintenance or parts replacement.

[0013] It is desirable, therefore, to obtain a connector for optionally connecting a stripper

rubber assembly to a bearing assembly, or other equipment, of a drilling head that is



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 the drilling head assembly to perform
recommended maintenance or parts replacement. [0013]lt is desirable,
therefore, to obtain a connector for optionally connecting a stripper rubber
assembly to a bearing assembly, or other equipment, of a drilling head

[0Qf3} is poBEY SHE Ve Y [MBECRAnd elegant. SUMMARY OF
THE DISCLOSURE [0014]In view of the foregoing, the present invention,
through one or more of its various



aspects, embodiments and/or specific features or sub-components, is thus
intended to bring out one or more of the advantages that will be evident
from the disclosures made herein. More specifically, the present invention
facilitates connection of a stripper rubber to drilling head equipment.
Embodiments of the present invention provide a fast, simple and reliable
means for detachably attaching the stripper rubber to drilling head
equipment and optionally facilitating transmission of rotary torque loads
applied on the stripper rubber from the rotating drill string and exerted
from the stripper rulSIEvVIOMORY COF FINBOISCTMSIIRIComponent of the
drilling head equipment (e.g., an inner barrel of the rotating control head).
[0015] In one embodiment of the present invention, a system is provided
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perpendicular to the central bore. The retention member bores are
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insert edge face and an interior insert edge face. Each one of the retention
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configured for being received within the central bore of the stripper rubper
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member engaging structures accessible through an exterior barrel face
rod¥pcentdhe Jistand porfion. hereof, The retention member, angadindouing o

structures aré spaced apart around a perimeter e stripper rubber
strippartrirbbemanber dilowimg ebloh amewfdt avetertippanenbber englidimg head
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the retention members being selectively translatable along a longitudinal
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disengaged from the respective one of the retention member engaging
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member bores substantially perpendjcular. to the ceptral bore. The . . .
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embodiment of the present invention, an apparatus includes a stripper
rubber disconnectably connected to a stripper rubber to drilling head
equipment. The apparatus comprises a stripper rubber, a bearing
assembly inner barrel and a plurality of retention members. The stripper
rubber includes a stripper rubber insert having a central bore and a
plurality of retention member bores substantially perpendicular to the
central bore. The retention member bores are angularly spaced apart
around a perimeter of the stripper rubber insert. Each one of the retention
member bores extends through an exterior insert edge face and an
interior insert edge face. Each one of the retention member bores includes
a respective retention member secur%g structure therein. The bearing
assembly inner barrel




has a first end portion thereof disposed within the central bore of the
stripper rubber insert. The bearing assembly inner barrel includes a
plurality of retention member engaging structures accessible through an
exterior barrel face adjacent the first end portion thereof. Each one of the
retention member engaging structures is aligned with a respective one of
the retention member bores. Each one of the retention members is
retractably engaged with the retention member securing structure of a
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[0018]These and other objects, embodiments, advantages and/or
frogidhin ceonss b RBeESSTEIRVEPRIBIS Wi 38 B 8ETNSpparent upon
further review of the following specification, associated drawings and
appended claims. BRIEF DESCRIPTION OF THE DRAWINGS ,
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the stripper rubber insert. Each one of the retention member bores extends through an
exterior insert edge face and an interior insert edge face. Each one of the retention member

bores includes a respective retention member securing structure therein.

[0017] In another embodiment of the present invention, an apparatus includes a stripper
rubber disconnectably connected to a stripper rubber to drilling head equipment. The
apparatus comprises a stripper rubber, a bearing assembly inner barrel and a plurality of
retention members. The stripper rubber includes a stripper rubber insert having a central bore
and a plurality of retention member bores substantially perpendicular to the central bore. The
retention member bores are angularly spaced apart around a perimeter of the stripper rubber
insert. Each one of the retention member bores extends through an exterior insert edge face
and an interior insert edge face. Each one of the retention member bores includes a

respective retention member securing structure therein. The bearing assembly inner barrel



[0020]HG. 1 shows a stripper rubber-inner barrel system in accordance
with an embodiment of the present invention; [0021]FIG. 2 is a
cross-sectional view taken along the line 2-2 in HG. 1, wherein the bearing
assembly inner barrel being in a detached orientation with respect to the
stripper rubber insert; and [0022]FIG. 3 is a cross-sectional showing
substantially the same as FIG. 2, wherein the bearing assembly inner
barrel being in a mounted orientation with respect to the stripper rubber .

ha?r?s%ﬁ? eﬁ‘éﬁ%’@éﬂ’ﬁ% i@@sﬂdd]qthm the central bore of the stripper rubber insert.

The bearing assembly inner barrel includes a plurality of retention member engaging
structures accessible through an exterior barrel face adjacent the first end portion thereof.
Each one of the retention member engaging structures is aligned with a respective one of the
retention member bores. Each one of the retention members is retractably engaged with the
retention member securing structure of a respective one of the retention member bores. Each
one of the retention members is engaged with a respective one of the retention member
engaging structures for precluding relative rotation and axial displacement of the stripper
rubber insert with respect to the bearing assembly inner barrel. Being retractably engaged
includes each one of the retention members being selectively translatable along a longitudinal
axis of the respective one of the retention member bores thereby allowing each one of the
retention members to be selectively engaged with and disengaged from the respective one of

the retention member engaging structures.

[0018] 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]Referring to FIGS. 1-3, an embodiment of a system 100 for
disconnectably connecting a stripper rubber to drilling head equipment in
accordance with the present invention is shown. The system 100 includes
a stripper rubber insert 102, a bearing assembly inner barrel 104 and a
plurality of retention members 106. As is discussed below in greater detail,
the stripper rubber insert 102, the bearing assembly inner barrel 104 and
the retention members 106 are jointly confiqured for being interconnected
in a manner th&%@&%ﬁ%‘é@é@%ﬂﬁ«@m . .%Wmo.sﬁ\spects of the
present invention that contribute to such advantageous, novel and
-obvjous interconnection include, but are nqt limited to, such
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appﬁeg on the stripper rubber 103%om a r%tatlng rﬁl string (not shown
in $latlextends through a central bore 108 of the stripper rubber insert 102.
[0024]In use, the stripper rubber insert 102 has a stripper rubber body 112
attached thereto. The combination of the stripper rubber insert 102 and

[0QRR strippEFPuBbEIOBGR SUippsFeeohairibrty Pefestsasteradmasefspatce with an
enfbRREERT SHIRAREIURBETA%R@MDIY. In a typical stripper rubber, the
stripper rubber insert 102 is made from steel and the stripper rubber body
112 is made from an elastomeric material (e.g., synthetic rubber). [0025]
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engaging portion 116. Preferably, the mechanical bonding portion 114

includes one or more features that enhance the mechanical interface
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rubhesifsetf-enhancing features, it is also known to coat all or a portion of a
stripper rubber insert with a bonding agent that enhances adhesion
between the stripper rubber body material and the stripper rubber insert.
[0026]The stripper rubber insert 102 includes a plurality of retention

member bores 118.




The retention member bores 118 extend substantially perpendicular to the
central bore 108. Each one of the retention member bores 118 extends
through an exterior inner edge face 120 and an interior insert edge face
122 of the stripper rubber insert 102. As best shown in FIGS. 2 and 3
each one of the retention member bores 118 includes a threaded portion
123, which is configured for being threadedly engaged with a mating
threaded portion 124 of a respective retention member 106. In this
manner, each one of th e retractably engagable
with the threaded portion (i.e., retention member securing structure) of the
ect| e of th memper.bores 27 ill referrin
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perimeter of the exterior barrel face 127 in a manner allowing each one of
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portion 125 of the bearing assembly inner barrel 104 is disposed within
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retention members 106. [0029]As shown in FIGS. 1-3, each one’of the

SURARHBPEMEBBERPIOBOPRI itses 0Rdnmpsisriom B39l 4Rd heiprpRigRdgpbody
117 henhirrdBar AR 1238kt estbadhecadeshnritiondR4) that matingly

engages the threaded portion 123 of the respective retention member
bores 118. Through such threaded portions (123, 124), the retention
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[0030]When the first end portion 125 of the bearing assembly inner barrel
104 is suitably disposed within the central bore 108 of the stripper rubber
insert 102 and each one of the retention member bores 118 is aligned with
a respective one of the retention member engaging structures 126, the tip
portion 132 of each retention member 106 lockingly engages a respective
one of the retention member engaging structures 126 through sufficient
displacement of each retention member 106 in the engagement direction
from a disengaged position (i.e., a position thereby allowing insertion of
striffyi@ab@hadsatmbljainne tirednebpko 4ulstier thecaerakkarg 12 O8fakidhgechanical
.. Stripper rubber jnsert 102). In this manner, the retention members 106 and.
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retention members 106 in the disengagement direction. In this manner,

the retention members 106 and the retention member engaging structures
[0026d arelfesitiiPeenfites infer dOktrpliedss 1 BAWinlg xnteicanen siembepbaithd 18-

Tha$SRIY Mnsrdaurk 104 ésegﬂd/@ﬁlahrﬂamﬁlgpé Rara1d08 aftbengiivee! 108.
rubber insert 102. [0031]As best shown in FIGS. 2 and 3, each one of the
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is chmfpghdiie teioggiradhickaeagadhing beating assesabpyivier dasfel d&kctive
In still anothe odiment, the crpss section is that of a slot pposed
reg R o B S S S P RR bty
engaghbdie svals tiou idierati8é pothimtiteccentratiborexd®8er securing structure) of the

respective one of the retention member bores 118.

[0027] Still referring to FIGS. 1-3, the bearing assembly inner barrel 104 has a first end
portion 125 configured for being disposed within the central bore 108. The bearing assembly
inner barrel 104 includes a plurality of retention member engaging structures 126 (one shown
in each drawing figure) accessible through an exterior barrel face 127 adjacent the first end
portion 125. The retention member engaging structures 126 are angularly spaced around a
perimeter of the exterior barrel face 127 in a manner allowing each one of the retention
member engaging structures 126 to be aligned with a respective one of the retention member
bores 118 when the first end portion 125 of the bearing assembly inner barrel 104 is disposed

within the central bore 108 (i.e., as shown in FIG. 3).
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The shoulder 136 is configured for engaging the bearing assembly inner
barrel 104 to limit an insertion depth of the bearing assembly inner barrel
104 within the central bore. To this end, as shown in HG. 3, the first end
portion 125 of the bearing assembly inner barrel 104 abuts the shoulder
136. [0034]To facilitating angular indexing and anti-rotation functionality,
the stripper rubber insert 102 includes a plurality of interlock features 135
that each engage a mating interlock feature 137 of the bearing assembly
[003Rk, bdrreh P84 CALS YR BARAMETIOR HesRsAsE A8 LT fePatiypape of the
retéghiberinsebtl @ddsein paisad pretruge nfangredalliiiternek éeaitingon 3ahaf axial
. the bearing.gssembly inner barrel 104 is a recessed portion. Alternativel
g o SR T T T GBS RIS e L e Barel
104edixsse dopadtiar yanogegah imterdoclcicktone &8 thofrthenbeanmgrédssentilsybeing
1mnerlb rre| 4bfanlbe a ris qu%rroltliusmn. dhe interlock featurt—;is A3 tent
e i%%vg%aﬁréf%]st%??%oﬁff‘gﬂ?éo?fo"r“gb stantially |?m%ﬁgrerse?§%%veer8{‘a"’n8nt © Tetention
meyatgyderethd Sthigpby allbbargdssdroandfiHe betering axsebpis VU tebbsgiestively

en?&%ﬂt@'&laﬁﬂﬁ 8&%‘?@&%@ %%H‘%h‘%%%&tﬁ%s@ﬁ@tﬂy ﬂﬁ@%té?ﬁf&ﬁ'ﬂ(kﬁ%@? engaging

clockwise and counterclockwise directions when the interlock features are

stra{yEsg dd Sjdosslru tbe teeadedvipatis beeinssh tHetenlioparsubpet feswd the
thrd QR PRsHIbE Deasing: BRRY AR MBI HoRRe I iT1aLGiRRA] by rotation of

interfaces are provided between the stripper rubber insert 102 and the
theystenigraReahens Hfier barrel 104. In one embodiment, as shown in
FIGS. 2 and 3, a first seal receiving groove 138 is provided in the interior

insert edge face 122 of the stripper rubber insert 102 and a second seal
OGS YB TS oo 8 L TP B Al SRygcs & head
pohieariig assembpoitioen RartdkHedd pheadirstseakieceivinggiedperiton 124 that
mbe{
res 118.
n

referably positioned between t haulder 136 and the retention m
R e S B e A e o el SO
Th@erigly sedllintadedgiponaof tB8, sedl) rebeitig igroovest{d38] 48 retractably

en%gégi’ee%i‘i%}%% REALIELL eeéfQFi%&%Rth‘ﬁ rﬁ%rﬂx?r?f?rb%%? ?iér,‘ﬁ%}eﬁg%ﬁ’&%ng

earing assembly inner barrel 104. Alternatively, both seal receiving

cagirapigat (1 38cmi) Hinh thebeaitiedibgi Yhieapslardgatasse misipgiindinplagras of an
endd B PLROUT SRAJRABHNYHMBAVES £ 38 s LA AR M &Yilhei.e., a first

stripper rubber insert 102.
direction that is toward the bearing assembly inner barrel 104) and a disengagement direction

(i.e., a second direction that is away from the bearing assembly inner barrel 104).
[0030]  When the first end portion 125 of the bearing assembly inner barrel 104 is suitably

disposed within the central bore 108 of the stripper rubber insert 102 and each one of the

retention member bores 118 is aligned with a respective one of the retention member
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[0036]As shown in FIGS. 1-3, the retention member engaging structures

126 and the tip portion 132 of each retention member 106 are tapered.

Thus, engagement of the retention members 106 with the engagement

pins 118 result in biasing of the stripper rubber insert 102 toward the

bearing assembly inner barrel 104. However, it is disclosed herein that the

retention member engaging structures 126 and the tip portion 132 of each

retention member 106 can be made in a manner (e.g., hon-tapered)
engRIERPEHERS et bR UP ARt Oh SHRIREEREOIgBERT A ﬂﬂ%@%ﬁ%ﬁ?ges
a R¥peclile dmeSOmahéeﬁmHnm sighibearhamointehdiasing2s the sgippericient

bber ins %2 toward the Bea[&ig semb mnertgjarrel 1 4

e ThEns
dlSELﬁa&?vrﬁefh O SR R anTaROR S S T B R 8 S Tgased
poptmmidieﬂ f@pmmmeﬂeaﬁxy pkbmﬁomglﬁ@rbfoe&cthheebemﬂmgl avsemblgridi®6 barrel 104

i3I ;[lrt]raﬁ%%set B mﬁiﬁ‘egs% eF%ﬁéjesftof ° ITYRE S Ct"’ﬁgrg‘%t tlon[entlon

member ore US rota each retentio mem na
mw@mmmaﬁohnéctmnbausesmmmmm thuaswmgademert mm@ﬂm@r@red for

selagm'gn%é&@&ng SRREANMNEMRELLIR LA SRERNAIQIBHA0R] BHREHPRithin the

causes translation in the disengagement direction. Such threaded

cendfig RgEN ERtIE b sterRahpIbsT fatsitdfidgldusksative thansipnenrBbpeinsert 102
cafheptiammaraheis e wihindhs yaterisnmembapriesidil JRBB8NhIS: of

disclosed herein that the present invention is nat limited to a particular

thegpFiengamBISTTBr ISR Be LU EREM BT Sithe! Rtih A RRE rHisetetention
mehSi@Withndheretentianmeshes: I@ﬁg@glﬂgl&r&@kaéem@afémﬁw configured for

pre(:|a that other arran ts for allowing selective on of
sl I QY WA A B Y S, PR L T i he
ceﬁhﬁlﬂbﬁ&ﬁﬂﬁjoaﬂmuyﬁppeﬂtu&aelemmm of such other arrangements is a
twist-lock arrangement where a retention member is slid to a depth in the

respective retention member bore where it is engaged with respective
[0 dagemertepinbpandndiiteh bakéd,ipach one of the retention member engaging

structures 126 is a cavity having a generally round cross section and a tapered profile
along the depth. In another embodiment, the tapered profile is omitted. In yet another
embodiment, each retention member engaging structures is an aperture that extends
through the through a thickness of the bearing assembly inner barrel 104. In still another

embodiment, the cross section is that of a slot as opposed to being generally round.
[0032]
[0033] The stripper rubber insert 102 includes a shoulder 136 within the central bore 108.

The shoulder 136 is configured for engaging the bearing assembly inner barrel 104 to limit an

insertion depth of the bearing assembly inner barrel 104 within the central bore. To this end,
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place by being twisted a fraction of a complete rotation. In such an
arrangement, it can be useful to implement some form of anti-rotation
mechanism to prevent unintentional rotation of the retention member.
Another example of such other arrangements is where a retention
member is slideably and captive disposed within a respective retention
member bore, being spring biased in the engagement direction such to it
is manually displaced to in the disengaged position for along the an
as ey BT LH: pif ol FafyPRIECRAAR AT BASYSetsioR N SIS R pi abuts
thedieul 3P 3lt is good practice to periodically replace or maintain stripper
rubbers because stripper rubbers tend to wear out. To replace a stripper
rubber, the stripper rubber must be disconnected from the drilling head
[0034llipm@antfatiitdisgoampetirangtnprerndinise rqatisu &ntctethBtpréssaenipper rubber
instlY i]&l(i)r?dhlltdless a n? I |1? BF %%rﬂ)fcko%gg{&%se tﬁ%%%g&?@ (& rénztl) Gla nChu;[ e?ltock
each retention member retracts a required distance to dise gage from the
feataspbttivktheteeritng nveanibdy @ngalsirgl JWdcturehwnesecbtiippéodlufsatires 135

of GRIRERPRUIRIANET DS RAIPYRHNA NG RIBRE LD RRL AU YIRS 7 of the

central bore of the stripper rubber insert has an end portion of the bearing

begigyemnisiihn BN paPrsTcliKBbisetreressthPrsTieRved e anghig Rightirgerlock feature

135%?@1@%1‘51&%%%&%@1%llff@é”aﬂ%@%ﬂ’é&é&éﬁ%ﬁf@rﬂﬂﬂ@éﬁt%m{?;&{déﬁ%ﬁture 137
such that each retention member engages a respective retention member

of diedisagtirp atreabie ToeubERh B R ik AR AL ®en described with

reference to several exemplary embodiments, it is understood that the

ThY RS SR DAYF-DG85, UsEALE WArdS Sl SIRRCHRYP Q@Mﬂlﬁﬂﬁ%ﬂﬁﬂmﬁh@éﬁ'ﬁve

than words of limitation. Changes may be ‘made within the purview o
rotaipie hefag ldhn stippradsnynseiteah g Reaaneryenblyiinser rprahwyt an
axif{ Oy t%t%@ﬂ? e(ﬁnQIr%piﬂ-EgQ{ﬂge A@@ﬁﬂl?n il i@aﬁépeﬁnts bOIEhYg e and
invention has been described with reference to particular means,

covpisisipgledrrliRs BRIt trlRskts A vEeh ata st to be limited to

the particulars disclosed; rather, the invention extends to all functionally
[0 q%%nvalent technologies, structures, methods and uses such as are within

s Copgod?rﬂqglg?) 8Wdéaahélgﬁtﬁys§en the stripper rubber insert 102 and the bearing

assembly inner barrel 104, one or more seal interfaces are provided between the stripper
rubber insert 102 and the bearing assembly inner barrel 104. In one embodiment, as shown in
FIGS. 2 and 3, a first seal receiving groove 138 is provided in the interior insert edge face
122 of the stripper rubber insert 102 and a second seal receiving groove 140 is provided in
the exterior barrel face 127 of the bearing assembly inner barrel 104. The first seal receiving
groove is preferably positioned between the shoulder 136 and the retention member bores
118. As shown in FIG. 3, insertion of a sealing device 142 (e.g., an O-ring seal) into each
one of the seal receiving grooves (138, 140) provides for two seal interfaces between the
stripper rubber insert 102 and the bearing assembly inner barrel 104. Alternatively, both seal
receiving grooves (138, 140) can be carried by the bearing assembly inner barrel 104 or both

seal receiving grooves (138, 140) can be carried by the stripper rubber insert 102.
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CLAIMS 1. An apparatus, comprising: a stripper rubber including a

stripper rubber insert having a central bore and a plurality of retention

member bores substantially perpendicular to the central bore, wherein

said retention member bores are angularly spaced apart around a

perimeter of the stripper rubber insert, wherein each one of said retention

member bores extends through an exterior insert edge face and an

interior insert edge face, wherein each one of said retention mem~ber )
(00538 s incidhod 8 ReEpatile- rafeimH N EIRBEr SHEANg Sty ffurasihe ip
poiiberesn thesiippertobbemibse i0m ety dgs: fedTDuldesnyilfiméhedtehéradiention

bqre configured for engaging.a ring assembly inner barrel to limit.an
R 5 T SRS BN o P ) VAT Ceper 102
tovoote flenbewrier eissd b st e rbarod el (h seidweskrd ésianistiedat hdeatutiet the

earin sembly inner barre| having. a first e ion thereof dispose

e B e L B R SR 5 ber
10aszarblyitsenizamenirel(kigs aophrpdigdofirbeesitiopngignbent edghgirgention
memgqmﬁp@é%ng%gaﬂeggﬁm piRiionbarehfars adinrant RS ANGing

portion thereof, wherein each one of said retention member enr%a%ng
of Hpuretiniss ERIRg e ivith2d reapbdp e tire o st retargidmmsé Afler

bores, and wherein the bearing assembly inner barrel includes an
interlock feature configured for being engaged by the interlock feature of

& strippy YR inddEr: dntt SEIREHERY B RiteR RO NmEEBEPS Sxgpbers 106 is

préeliagtablyigngaped Wihithe s etiQnmMastioh SREMBBO 1ISIEUGHVIE Gh@ads that
respective one of said.retention member boreﬂ% W ereﬂbseagi?gone of sai
& 2

M RS A ISATS 94 LR Geg e Wit S RE &% tdREEA oF each
reteneoibeieaibga g0t stiutisresfospiadiding aidsarotdiion dnd@xdabagement
dirk l%k?cef'ﬂ%&‘ﬁ%f the sHinoer nibber msettwith respedt }&éﬁ&bﬁa’ﬁ“@@on causes
assembly inner barrel'and w erem%‘emg retlractaebfi/ engageqamcu es
tragglehioone dfesdictnetentientreenbens Heinghseldadivalya pansiaiallecalongpde of

| L ) ' : ; tention
fact%t[]aqut%/égﬁ!:%éstﬁhg ?1539&iﬁé|¥%e(r?l(al@%r}? tlc]no%r?tll%eg%m e:gqto e[%% %tgﬁlig ymember

ereby allowing each one of sai
bowndd§ed with and disengaged from the respective one of said retention
member engaging structures;

[0038] It is disclosed herein that the present invention is not limited to a particular
arrangement for allowing selective translation of the retention members 106 within the
retention member bores 118. A skilled person will appreciate that other arrangements for
allowing selective translation of retention members within retention member bores can be
used in place of the threaded arrangement. One example of such other arrangements is a
twist-lock arrangement where a retention member is slid to a depth in the respective retention

member bore where it is engaged with respective engagement pins, and is then locked in
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wherein said interlock features are jointly configured for limiting relative
rotation between the stripper rubber insert and the bearing assembly inner
barrel without inhibiting separation of the stripper rubber insert from the
bearing assembly when said interlock features are engaged with each
other wherein said interlock features are jointly configured for substantially
limiting relative rotation between the stripper rubber insert and the bearing
assembly inner barrel about an axis of rotation of the bearing assembl|

PlagkRY BfRHTHA Sibcian ot A B ER VA M e B 5L ST SR shigRn be
usdfilerdoatpfeaturesaed@ngaadi-wheiei iibvddbaat Rgpassambljniemiihal rotation

arrel, the stripper rybber insert and said retention members are jointl i
of B R A e S B L Sl RS AR rention
mepdan ngshdsarybiyd mapti atiglaeduinds mo nsiative o otatonmomtinbstripperbeing

rubbéar with respect to the rin .assen'ﬁ)ly in erﬁjarrel'ﬂwkher ins ig 1 th
oS HRCE ORI BRsSTb Vot RAUEHNEEHLERS, in e
disstrgpped pabiben finselongldtihvva taghgeearipig tskemblyiinersedoaitiahia rspective

engel%%ﬁjig?fi’ lgigr5<3§gonding to separation of said separation of the stripper
rubber insert from the bearing assembly inner barrel. 2. The apparatus of

claim 1, further comprising: a seal disposed within a seal receiving

[oa¥ogcture Qf abipashone & faesitiRns Ephlkebinsert @Rt thEREAIHNRrs because

assembly inner bore, wherein the seal provides a sealed interface

SUPBRLEERPERESH S SrAINEriALEPlashd tHaPRELTR A s s BIpRF AP Be payst be
disderiet@PRanaius @filtiaMedd\daRipHknt. To disconnect a stripper rubber pursuant to

the present invention, it is a simple matter of rotating each retention member such that each
retention member retracts a required distance to disengage from the respective retention
member engaging structure. A new stripper rubber can then be installed by manipulating the
stripper rubber such that the central bore of the stripper rubber insert has an end portion of the
bearing assembly inner barrel disposed therein, followed by engaging the retention members
to a sufficient depth in the retention member bores such that each retention member engages

a respective retention member engaging structure.

[0040] 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

16



the seal receiving structure includes a seal receiving groove carried by the

stripper rubber insert and extending around the interior insert edge face.

4. The apparatus of claim 3 wherein the seal receiving groove is

positioned between the shoulder and said retention member bores. 5. The

apparatus of claim 1, further comprising: a seal disposed within a seal

receiving structure of the stripper rubber insert and a seal disposed within

a seal receiving structure of the bearing assembly inner barrel, wherein
hng%ltgé’éﬁ%&&ﬁlﬂﬁ&}%@s&%&%ﬁ iR isasrrd s Hot R brguivalent
tecimatizand sirecheeayingeargsmblyusnenbawebtheisaal tecaivprosifuctipfended

of the stripper rubber insert is within the interior insert edge face, the seal

Hancelvmg structure of the stripper rubber insert is positioned between the

shoulder and said retention member bores, the seal receiving structure of

the bearing assembly inner barrel is within the exterior barrel side face,

and said retention member engaging structures of the bearing assembly

inner barrel are positioned between the seal receiving groove thereof and

an end face thereof that engages the shoulder.
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6. A system for allowing a stripper rubber to be disconnectably connected
to drilling head equipment, the system comprising: a stripper rubber insert
including a central bore and a plurality of retention member bores
substantially perpendicular to the central bore, wherein said retention
member bores are angularly spaced apart around a perimeter of the
stripper rubber insert, wherein each one of said retention member bores
extends through an exterior insert edge face and an interior insert edge
face, wherein each one of said rexestoh fhember bores includes a
respective retention member securing structure therein, wherein the
] gktﬁi%ig)earrerl bbg&ilnsr%ri%includes a shoulder within the central bore

- COntfigared vor er?gaglr%‘g a bearing assembly inner barrel to limit an
insertionmeptotldicthedbelngg ssppenbbhpbenersberelivghioctiieaCemtrand a
B R P R S A B A AR PR
a bearerg assem fy inner barre %avmg afirsten rtion thereof
configutedcior irsing yadeirertiwithianher domesairborgwhdsispsergppart around
rubber ipSery WHEE? NG BEaT NGRS SRR INANEHRALPLIGHISS Rerention

plurality of retention member engaging structures accessible through an

exterior PR D ssaecadidBEMeMaSICERE 1 BEstti A EreotthtnWHeteTh

said retgpiiQn e mMPEreRISAIRERIHHEILI S A SRAEA GRS B6RUNARIdes a
perimeter of the bearing assembly inner barrel in a manner allowing each

one of SEMGEHERHIANHIIMIRRP R GSEIRG Shithatvedherea. anetd Witrysipper

respectivdsyieneésaidlratentigidmemien BaRSscand I W ed fidarbeasing
assembly inner ba}frrel.includes zyn.inter ock ealjure configured for ei?ghe

engage5§&R8 THREMIK TESHIRS I ik WMpIa: VB GR IREEH e ©

bearing assembly inner barrel within the central bore, and wherein the stripper

rubber insert includes an interlock feature;

a bearing assembly inner barrel having a first end portion thereof disposed within
the central bore of said stripper rubber insert, wherein the bearing assembly
inner barrel includes a plurality of retention member engaging structures
accessible through an exterior barrel face adjacent the first end portion
thereof, wherein each one of said retention member engaging structures is
aligned with a respective one of said retention member bores, and wherein the
bearing assembly inner barrel includes an interlock feature configured for
being engaged by the interlock feature of the stripper rubber insert; and

a plurality of retention members each retractably engaged with the retention
member securing structure of a respective one of said retention member bores,
wherein each one of said retention members is engaged with a respective one
of said retention member engaging structures for precluding relative rotation
and axial displacement of the stripper rubber insert with respect to the bearing
assembly inner barrel and wherein being retractably engaged includes each
one of said retention members being selectively translatable along a
longitudinal axis of the respective one of said retention member bores thereby

allowing each one of said retention members to be selectively engaged with
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a plurality of retention members, wherein each one of said retention
members is retractably engagable with the retention member securing
structure of a respective one of said retention member bores, wherein
being retractably engaged includes each one of said retention members
being selectively translatable along a longitudinal axis of the respective
one of said retention member bores thereby allowing each one of said
retention members to be selectively engaged with and disengaged from

the respOCtUEBREEGT S0 FREJRHRTYINE MIe? SR HGHTE ARUBENES: ShRardlS

said intettaclafeatures are jointly configured for limiting relative rotation
between the stripper rubber insert and the bearin sembly inner.barrel .
th ST SR LSS S ST A SOTROF B i CE P g on
assembigtwbantsaidripperlodibte atseesiadeherigag eg avstimbicmothbarrel
wherein,said nigilgels abienars iy sonfiaued (prshhsianiahyimi

relative rotation betweén the strlpper ru Insert an earing
assembiysinniely ydres|salsontealvelxfsapinestatiomgfgbd widarnd adsambly

inney, Baree] 0B GIREKMSG AN CRUISTARRIHES MIr e l@nR MRSt

interlock features are engaged; whérein'the bearing assembly inner

barrel, SN fIREIRIbBEI RIS RRSI vERSh 1SS THideh BerBeari fointmbly

configurgdesah dhaciRRAAOBIIbINGRIPRR LRSI RSRIB I YMdhBarrel in
bearing assembly inner barrel requires no relative rotation of the stripper

rubber RRHR FAATREStA I BT S Wi BIfERtioas B sajhaterlodalgatures

retentioprengigaees exclusively inhibit longitudinal displacement of the
stripper rubher et relative o he bearing assembly ipper bartel i a,
retention members are jointly configured such that separation of the stripper
rubber insert from the bearing assembly inner barrel requires no relative
rotation of the stripper rubber with respect to the bearing assembly inner
barrel;
wherein said retention members exclusively inhibit longitudinal displacement of
the stripper rubber insert relative to the bearing assembly inner barrel in a

direction corresponding to separation of said separation of the stripper rubber

insert from the bearing assembly inner barrel.

2. The apparatus of claim 1, further comprising:
a seal disposed within a seal receiving structure of at least one of the stripper
rubber insert and the bearing assembly inner bore, wherein the seal provides a
sealed interface between the stripper rubber insert and the bearing assembly

inner barrel.
3. The apparatus of claim 2 wherein:

the seal receiving structure includes a seal receiving groove carried by the stripper

rubber insert and extending around the interior insert edge face.
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corresponding to separation of said separation of the stripper rubber insert
from the bearing assembly inner barrel. 7. The system of claim 6 wherein:
the stripper rubber insert further includes a seal receiving structure within
the inter o insert edge face; the seal receiving structure of the stripper
rubber insert is positioned between the shoulder and said retention
member bores; the bearing assembly inner barrel includes a seal
receiving structure within the exterior barrel side face; and said retention

4 TSR Sy QbR BruRRFEE SPHE D ST Ssamis PiRRUR pRd dckpgen the
posititiee dndetieancihp sealmbeebong.structure thereof and an end face
thereof that engages the shoulder. 8. The system of claim 7 wherein the
seal receiving structure is positioned between the shoulder and said

5. idkempmmame oibadaibotefirghet hengysterp: of claim 8 wherein the seal

Escse%é:{ iérl] Sgtsr ‘;c%%&{t%iir? AR RN Y S LA, AR ARG MG 0 et
disposed within a seal receiving structure of the bearing assembly inner barrel,
wherein said seals each provide a sealed interface between the stripper rubber insert
and the bearing assembly inner barrel, the seal receiving structure of the stripper
rubber insert is within the interior insert edge face, the seal receiving structure of
the stripper rubber insert is positioned between the shoulder and said retention
member bores, the seal receiving structure of the bearing assembly inner barrel is
within the exterior barrel side face, and said retention member engaging structures

of the bearing assembly inner barrel are positioned between the seal receiving

groove thereof and an end face thereof that engages the shoulder.

6. A system for allowing a stripper rubber to be disconnectably connected to drilling head
equipment, the system comprising:

a stripper rubber insert including a central bore and a plurality of retention member
bores substantially perpendicular to the central bore, wherein said retention
member bores are angularly spaced apart around a perimeter of the stripper
rubber insert, wherein each one of said retention member bores extends through
an exterior insert edge face and an interior insert edge face, wherein each one of
said retention member bores includes a respective retention member securing
structure therein, wherein the stripper rubber insert includes a shoulder within the
central bore configured for engaging a bearing assembly inner barrel to limit an
insertion depth of the bearing assembly inner barrel within the central bore, and
wherein the stripper rubber insert includes an interlock feature;

a bearing assembly inner barrel having a first end portion thereof
configured for being received within the central bore of said stripper rubber

insert, wherein the bearing assembly inner barrel includes a
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10. The system of claim 6 wherein the stripper rubber insert and the
bearing assembly inner barrel each include means for carrying a sealing
device for providing a sealed interface therebetween. 11. The system of
claim 10 wherein: said means for carrying the sealing device is a seal
receiving groove; the seal receiving groove of the stripper rubber insert is
within the interior insert edge face; the seal receiving groove of the
stripper rubber insert is positioned between the shoulder and said
retention member bores; the seal receiving groove of the bearing
asphurdliyyiietfearieh imwitbén theexteriorhairel sicke fsicd: andwssid

B T

endfacertharbafichave ngages ¢heaghgsdertures are spaced apart
around a perimeter of the bearing assembly inner barrel in a manner
allowing each one of said retention member engaging structures to be
aligned with a respective one of said retention member bores, and wherein the
bearing assembly inner barrel includes an interlock feature configured for being
engaged by the interlock feature of the stripper rubber insert; and

a plurality of retention members, wherein each one of said retention
members is retractably engagable with the retention member securing
structure of a respective one of said retention member bores, wherein
being retractably engaged includes each one of said retention members
being selectively translatable along a longitudinal axis of the respective
one of said retention member bores thereby allowing each one of said
retention members to be selectively engaged with and disengaged from
the respective one of said retention member engaging structures;

wherein said interlock features are jointly configured for limiting relative rotation
between the stripper rubber insert and the bearing assembly inner barrel without
inhibiting separation of the stripper rubber insert from the bearing assembly when
said interlock features are engaged with each other

wherein said interlock features are jointly configured for substantially limit relative
rotation between the stripper rubber insert and the bearing assembly inner barrel
about an axis of rotation of the bearing assembly inner barrel in both clockwise and
counterclockwise directions when said interlock features are engaged;

wherein the bearing assembly inner barrel, the stripper rubber insert and said
retention members are jointly configured such that separation of the stripper rubber
insert from the bearing assembly inner barrel requires no relative rotation of the
stripper rubber with respect to the bearing assembly inner barrel;

wherein said retention members exclusively inhibit longitudinal displacement of the

stripper rubber insert relative to the bearing assembly inner barrel in a direction
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12. The system of claim 11 wherein: the retention member securing
structure of each one of said retention member bores includes threads;
and each one of said retention members includes a threaded portion
configured for engaging said threads of a respective one of said retention
member bores. 13. The system of claim 12 wherein: opposing
sided faces of said interlock features extend substantially parallel with the

axis if rotation of the bearing assembly inner barrel. 14. A stripper rubber
ins‘é?“freéB?HﬂH’ﬁﬁ& sgpaall]t?aloéépéd sepdration of the stripper rubber insert from the

bearing assembly inner barrel.

7. The system of claim 6 wherein:

the stripper rubber insert further includes a seal receiving structure within the interior
insert edge face;

the seal receiving structure of the stripper rubber insert is positioned between the
shoulder and said retention member bores;

the bearing assembly inner barrel includes a seal receiving structure within the
exterior barrel side face; and

said retention member engaging structures of the bearing assembly inner barrel are
positioned between the seal receiving structure thereof and an end face thereof that

engages the shoulder.

8. The system of claim 7 wherein the seal receiving structure is positioned between the

shoulder and said retention member bores.

9. The system of claim 8 wherein the seal receiving structure is a seal receiving

groove extending around the interior insert edge face.
10. The system of claim 6 wherein the stripper rubber insert and the bearing assembly

inner barrel each include means for carrying a sealing device for providing a sealed

interface therebetween.
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a plurality of retention member bores substantially perpendicular to the
central bore; a shoulder within the central bore configured for engaging a
bearing assembly inner barrel to limit an insertion depth of the bearing
assembly inner barrel within the central bore; and an interlock feature
integral with the shoulder and configured for engaging a mating interlock
feature of the bearing assembly inner barrel for limiting relative rotation
between the stripper rubber insert and the bearing assembly inner barrel
without inhibiting separation of the stripper rubber insert from the bearing
11a5keryblymvstiersiin ttiewnteslack feature of the stripper rubber insert
eS?(tl%nrgleg ope of irntlo ttg shglllJIIldeC[BapCd Irong the %hiOIiJIIlderf wherein the
interiock Teatlrd of the s?rlsf)pergru &F indertis 8oen¥ig§r§(§) ?(\)'re’substantially
lithét seltéeei votgtimoolse welsnsthestrippberulsberisngehiarie theldearingt edge
as%:-Cmbly inner barrel about an axis of rotation of the bearing assembly
inner Barrel in both clockwise and counterclockwise directions when
ethgagddassiivitizegneatingfithe doglpfe apbhsiofishe bawdrpaskbenwbgirther
bagﬁ]ﬁl\ggqﬁirgﬁgige{%gp%mpp&regores are angularly spaced apart
around a perimeter of the stripper rubber insert; wherein the interlock
féatireliEC eI MMELBERP TE 08 HepabRATNE AsetinBIntis BriTshit M Gf tBesEEor
beghing assambiifaner barrel for limiting only relative rotation between
the stripper rubber insert and the bearing assembly inner barrel;
said retention member engaging structures of the bearing assembly inner barrel are
positioned between the seal receiving groove thereof and an end face thereof that

engages the shoulder.

12. The system of claim 11 wherein:
the retention member securing structure of each one of said retention
member bores includes threads; and
each one of said retention members includes a threaded portion configured
for engaging said threads of a respective one of said retention member

bores.

13. The system of claim 12 wherein:
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wherein each one of said retention member bores extends through an
exterior insert edge face and an interior insert edge face; wherein each
one of said retention member bores includes a respective retention
member securing structure therein; and wherein the respective retention
member securing structure of each one of said retention member bores is
configured such that rotation in a first rotational direction of a retention
member engaged.therewith causes translation of the retention member in
a directiSRAWHEAH6E BERtA BoTdUAPSh Err s BishouReeubnparallel
witlotatiaralidiaetion af thebratantionsmembeicebgaged therewith causes
translation of the retention member in a direction away from the central
bore. 15. The stripper rubber insert of claim 14 wherein the interlock
14feattiepef thetstrippst, rubberdsngert extends between the shoulder and a
side V\éayltg:ﬁf{)rgrneg the central bore. 16. The stripper rubber insert of claim
14, further comprising: a seal receiving structure within the interior insert
edge fdeelity offte¢cstiippaembishbpiessrbsitntiaity pewhéiiluthetbeal
receiving. stryqiyre is positioned between the shoulder and said retention
member bores. 18. The stripper rubber insert of claim 17 wherein the seal

recefiRgudrictifandhs serabbeivieny Beserbl extagermy arbtmtthe interior

insert edge fAF€inner barrel to limit an insertion depth of the bearing
assembly inner barrel within the central bore; and
an interlock feature integral with the shoulder and configured for engaging a
mating interlock feature of the bearing assembly inner barrel for limiting
relative rotation between the stripper rubber insert and the bearing assembly
inner barrel without inhibiting separation of the stripper rubber insert from the

bearing assembly, wherein the interlock feature of the stripper rubber insert

extended one of into the shoulder and from the shoulder, wherein the interlock

feature of the stripper rubber insert is configured for substantially limit
relative rotation between the stripper rubber insert and the bearing assembly
inner barrel about an axis of rotation of the bearing assembly inner barrel in
both clockwise and counterclockwise directions when engaged with the
mating interlock feature of the bearing assembly inner barrel;

wherein said retention member bores are angularly spaced apart around a
perimeter of the stripper rubber insert;

wherein the interlock feature is configured for engaging a mating interlock
feature of the of the bearing assembly inner barrel for limiting only relative
rotation between the stripper rubber insert and the bearing assembly

inner barrel;
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15.

16.

17.

18.

19.

19. The stripper rubber insert of claim 14 wherein the retention member
securing structure of each one of said retention member bores includes
threads.

wherein each one of said retention member bores extends through an
exterior insert edge face and an interior insert edge face;

wherein each one of said retention member bores includes a respective
retention member securing structure therein; and

wherein the respective retention member securing structure of each one of said
retention member bores is configured such that rotation in a first rotational
direction of a retention member engaged therewith causes translation of the
retention member in a direction toward the central bore and such that rotation
in a second rotational direction of the retention member engaged therewith
causes translation of the retention member in a direction away from the central

bore.
The stripper rubber insert of claim 14 wherein the interlock feature of the
stripper rubber insert extends between the shoulder and a side wall defining the

central bore.

The stripper rubber insert of claim 14, further comprising:

a seal receiving structure within the interior insert edge face.

The stripper rubber insert of claim 16 wherein the seal receiving structure is

positioned between the shoulder and said retention member bores.

The stripper rubber insert of claim 17 wherein the seal receiving structure is a

seal receiving groove extending around the interior insert edge face.

The stripper rubber insert of claim 14 wherein the retention member securing

structure of each one of said retention member bores includes threads.
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