WO 2009/099946PCT/US2009/032655 VARIABLE BORE PACKER FORA BLOWOUT PREVENTER
BACKGROUND [0001] Ram-type and annular BOPs are part of a pressure control system used in oil
and gas drilNQ ¥0&des to control unexpected well bore pressure spikesREFPRIERIAS6BY are
commonly referred to in the mduégé Well bore kicks can cause the well bore {Zessure to reach

several thousAhARIARL E-BQRIE-RAL KER EQRARB OWLLESBRREVVENIRR! damage as

well as physical harm. [0002] The ram-typ with a vertical bore and a pair of laterally

disposed opposing bonnet assemblies. Each bonnet assembly includes a piston which is laterally

moveabIEnM:h]n tRabetypet asdeansiylay B@BsmizepdrydﬂaaI'mrﬁakilrﬁmniatrehlsksmnugemdments

called " Pas ker are rréo nted within. [ams attached to the en p >0 h“a istons. which exteEd into the
éfllé) ed” we n$

BOP bor% anhs LRSI &Y (LR AP EHT RIS, PRSP RIS 6ing the
BOP" or'ldtdshgshihegnase tuemmadids tedeerofl the |B(1}Ee|$rshaitrgl anebifheck KkisksootaineslisEhese

ams i GRS ROVRRL e ARUEAP ST QHOREY e BRLRSI B LKL Prypeally

has a semmcmmmmm@mmmmmamnmmwm latar. periphery of the pipe.
AR i o AT R S e e T A
Unlike admpew@@ BELuihghoores wikeabligzorialchdiiomain amﬂﬂaslﬁcnibmaeesanwmdraround
bt NI T e et U T R
body anfldie sRaluI@oeLebiens,eahr@h whmates iotdledogaideett litrgvithdestanainttianeanihe
il URCUoHaen BO05e A HEby L AP RO Eck BerE s b B Yoo
Packersihbngrabe nrp@ibteeheiosgdmdyitionr ammnimrﬂp%feamba@esg‘c&rbhwgsa@é aQ@pid pipe of
a specific SIZ in.the plowout rev nter b when the eventer Ios ackers
though riky D SBRTQURoARB Seat Bodiet Ao p G0 arl YA B o128 AFRoIR bore
packers.cgathindd? W@Wﬁl@%@/@l&ﬁﬁ@ variety of conf:guratlons desugned to

seal the BOP bore when the opposing rams and pistons are moved to their closed

position. For a ram-type packer, each ram packer typically has a semicircular

opening in its front face to form a seal around 180° of the outer periphery of the pipe.

When the rams are closed, the opposing ram packers meet and seal the entire 360°

periphery of the pipe.

[0003] The annular BOP utilizes a hemispherical piece of rubber usually reinforced

with inserts. Unlike a ram-type BOP which closes with a horizontal motion, an

annular BOP closes inward around the drill string in a smooth simultaneous upward

and inward motion to seal on the pipe or the openhole. The geometry of this

movement reduces internal stresses and friction between the BOP body and the

sealing element, which translates into a longer field life with less maintenance. The

annular design may also operate with a much lower operating pressure, reducing the

nhumber of hydraulic accumulators necessary, and thereby reducing cost and

complexity of the BOP.

[0004] Packers that can be used for either a ram-type or annular BOP can be

designed to seal around pipe of a specific size in the blowout preventer bore when

the blowout preventer is closed. Other packers though may be configured to seal

around a range of pipe sizes, and are referred to as variable bore packers. Both
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packers form a pressure tight seal during a kick until the well bore pressure can be controlled. [0005]
To form a proper seal with a variable bore BOP, the packer material must be of a low enough
Durometer ¥y @18¥¥/8Ait¢st the pipe and provide enough pressure for a ran§€BPPHIRIR G Sters.
However, a low Durometer also tends to make the packer suffer from lack of support during the
loading Raekes fremefsemEsskiomiaht seaksldringyaodtisaatiuhaarelihieteiPraRssisn Aok a seal,
sometimgs{eshiding in an inadequate seal due to incomplete closure and/or low pressure. Additionally,
the increased Durometer packers may not be able to seal against as wide a range of pipe diameters.

with botfP#Slamlgferan@ MRORI SeAamithversasers, bees, BRI reaskekantiesa) sk
includesan gAnLIgeR" BHS SGRNIBHFHIARRIASIOMEEES S MAKIGMETWIB AN BRI SRpaghinserts

embedded in the elastomeri€ material. The inserts are molded within the elastomeric material in a

pattern d¥REfYBcfHEAGSe thE Rinstshaanetaiatdriaraiening InwBHsaMEie alse Rdstdre allows
the plurayef IRCHSIREPLAIRITIRYA AAESBRLABRI! AUAFIE the ABRIRG BRI ieiasaRd also

helps prevent extrusion of the elastomeric material between the |oacker inserts and the tubular

memberHWBP@QﬁW%Ws@%M@@%B?ﬁW@M@%[@ padretersiin Fadl demsiiressues.
A'thoug*}é@aﬁr@hmpaﬁemaﬁm@%&h%me@s A RibIsRNigyEeranthdr3iaad Radiys for

sealing against Qifferent diameter pipes. Thus, the inserts still include gaps between the insert tips and

the pipe Heftiticsadhadthgainetagred tRers@aeisrapamiiets WaEMeiheceRiackd sl paatestefistomeric

material gy sfill frdeide mwammsﬁémﬁkkﬁmh%mﬁ%@@% BiHena i tpaanshhseak
apart and thus loseability to form an adequate seal. BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FBQPmotbaletarnallgeBerptivacsei e ByniaaitSnrdasies cRwANsIRbOmbve @eimé
following AeERIP R dFRAMBS RN QRGhEHEs IitheREEiPssieIBRoRURERIRI shskaway fgction of

a typical ram-type blowout preventer used in oil and gas drilling operations with the variable bore ram
packer dhéélsseaitiisvmaierialndhn insete@leitmaldedodirche ielastensiadnaieiipbimaariable

bore ram,packera AR HE opbhBlat Hify QhetBRIEAE VATABIP IS FARLPARIEH BtietEIesed

posEtion.
The structure allows the plurality of packer inserts to move and seat against different

diameter tubular members and also helps prevent extrusion of the elastomeric
material between the packer inserts and the tubular member.
[0006] Even with inserts, however, some variable bore packers still have durability
issues. Although inserts help prevent extrusion, the inserts are still configured and
designed to adjust for sealing against different diameter pipes. Thus, the inserts still
include gaps between the insert tips and the pipe being sealed against when the seal
is actuated. When subject to load, the packer elastomeric material may still extrude
through these small gaps, causing the packer material to tear and break apart and
thus lose ability to form an adequate seal.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] For a more detailed description of the embodiments, reference will now be
made to the following accompanying drawings:
[0008] FIG. 1 is a perspective view illustrating a cutaway section of a typical ram-
type blowout preventer used in oil and gas drilling operations with the variable bore
ram packer of the present invention shown installed within.
[0009] FIG. 2 is an exploded view of a variable bore ram packer.
[0010] FIG. 3 is a plan view of a pair of variable bore ram packers in the closed

position.



WO 2009/099946PCT/US2009/032655 [0011] FIG. 4 is a plan view of a pair of variable bore ram
packers in the open position with a tubular member to be sealed against positioned in between. [0012]
FIG. 5 is a pM» 2PV 46pair of variable bore ram packers in the closed poBfiN98%4826ainst a

tubular member positioned in between. [0013] FIG. 6A is a partial cross section view of an
embodinf@ &F aiF Kpndidp vuidre ¥eKe BloddaipRveatiaiedIprramepaeksssil) digdepen

perspectissiie \with's fINIHARTMBHHUE BBe BloyiyirarenissifHad il beffides partial cut-out

perspective view of Section B from FIG. 613. [0016] FIG. 6D is a perspective view of the packer used
in the antd942laddie BdedRIF0 PR ek aiS EOF AR D IB ROCR IPM GRCHT T HELERMBOTSIMENTS

[00171 IndagigrPYdnaRPAEARSCHRIBT IRIGhENDNP plGHRAES % BYNEEH. throughout the specification

and drawings with the same reference numerals, respectively. The drawing figures are not necessarily
to scale.[6&HHin fel&iurBA detite RAMEALIGHORRBBEIGTOWIS WX 8 FitatsBRdREEloP inaib rABAMIAT

schemati fRi a5t PR O RIeRfanventional elements may not be shown in the interest of clarity
and conciseness. The present invention is susceptible to embodiments of different forms. Specific

embodiniPidhreFdes b nariiatsitout serspRstivavien afdbsyvianvmdabiribara M Wat the

present(ﬁ'@;}gﬁfgg is to be considered an exemplification of the principles of the invention, and is not
intended to limit the invention to that illustrated and described herein. it is to be fully recognized that

the diffel88fachillasts? ine SAbBURHERY BRERSSSNDEIoW MBesticshibiyaddep®Bitely or in any
suitable aeyRBiaqs [@BrRONGRASHERESHBISof NS YSoRERDYIATM Pl iRITISEME BoreSngage,”

"couple,” "attach,” or any other term describing an interaction between elements is not meant to limit
the inter@saUbRIfERNiAteraction between the elements and may also include indirect interaction

between the elements dpsefRAEDHOREERIP TGRSR TGS EMBODRARRYS. as well as other

features and characteristics described in more detail beaqow, will be readily apparent to those skilled in

the art uffHiidadifg the fslewing etk ddrsseintinn dhele BHMMBINIERs RRREB b FEISMRESE the

accompypAngIaviIngs: specification and drawings with the same reference numerals,
respectively. The drawing figures are not necessarily to scale. Certain features of the
invention may be shown exaggerated in scale or in somewhat schematic form and
some details of conventional elements may not be shown in the interest of clarity and
conciseness. The present invention is susceptible to embodiments of different forms.
Specific embodiments are described in detail and are shown in the drawings, with
the understanding that the present disclosure is to be considered an exemplification
of the principles of the invention, and is not intended to limit the invention to that
illustrated and described herein. It is to be fully recognized that the different
teachings of the embodiments discussed below may be employed separately or in

any suitable combination to produce desired results. Any use of any form of the

» i n 111

terms “connect,” “engage,” “couple,” “attach,” or any other term describing an
interaction between elements is not meant to limit the interaction to direct interaction
between the elements and may also include indirect interaction beftween the
elements described. The various characteristics mentioned above, as well as other
features and characteristics described in more detail below, will be readily apparent
to those skilled in the art upon reading the following detailed description of the
embodiments, and by referring to the accompanying drawings.

[0018] With reference to the drawings, and particularly to FIG. 1, an isometric view

of a ram type BOP 10 used in oil and gas drilling operations is shown. Although a
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[0018] With reference to the drawings, and particularly to FIG. 1, an isometric view of a ram type BOP
10 used in oil and gas drilling operations is shown. Although a WO 2009/099946PCT/US2009/032655
ram type BOYOi308AEIN44and described, the BOP packer may also be used RdAU2AMINE32¢4%iable bore
BOP in an annular configuration rather than two semi-circular halves. The ram t.égﬁ blowout preventer

10 includ@8atyeayRiPRolss s it sdpseibedotoa BN RackalymRpcisa RinUseEcN3R 16.
Bonnet agsqmigaishi9,B1eUBIR tn the BAAYIAZ YWHNSUIRRIA SaRINthAIPRRS Sephiafslisls or bolts

20 and aligned with laterally disposed guideways 16. Each bonnet assembly 18 includes an actuation
means 22aN&EinERRISR fiRenIa RsRMEEERIg TEInBUdasia BNy &ﬂHﬁWQy"%‘HHB &ctuation

means %ﬁﬁ@aﬁW@dW%HG%ﬁéﬁQﬂ&fdﬁéB@é@ PAY SRS INghB GhhitahdBBrRUREs PRI fEopposed

guideways 16 and actuation means 22. Each connecting rod 26 is connected to a ram 28 that includes

a variabl@pered 9 sheKer B0 1 ZHEiRcRBIFRIENRELNEING BIRATS thidchh @S 8\l AhdolFial@h8re ram
packer 3Q)ithba Wﬁﬁfﬁ%ﬂl‘@ﬁ%ﬁﬁé@@ guideways 46 oE=epepHithand<depipl/ N8 TRtISdas Ais

referred to in the industry.éOOlQ The variable bore ram packer 30 is shown in an exploded view in

FIG. 2 tPsiualemderann@adhabinasiasshipisiaindrane sanreatinovackiie Mileanpaner 30

includes g, RaskS, MEMERE 4cRiafbRlasiomrriomarrialnyihsutialle Mirsasicd shatpekyisics. The
packer 30 also includes packer inserts 34 molded into one unitary structure with the packer member

32 and RraREY sldliir et dhabifestidscRbeAheRBIsaa SHiINRWAYSLS 38dnastdaligad to fit
closely ghauha buaiReBREEHI P asker IR adnRIdRd bEaiBe iRdkiREsS] (RIpMIBecting

the packer 30 to the ram 28. The packer member 32 is molded to form side block seals 42 on its

lateral e8§88. /REHEICkEESth Hits actHatiitiepaismbe oS nibrisan#taaiinihalipasati®ape with
a sealing,fpeefhapsarbredoacBiagerighscaids UAHISIRL daidenape sisleplepeh PRCkpigmember

32, the sealing face 60 is inset, i.e., set back from the front face 62 of the packer member 32 or the
parting |Fleahk Eamehas Jisspigrandom thed REHBEYS includes a top seal 44 on its upper face.

The top fepidyt apdRa ARG SEAS tHekBFMBINR Ehskih EdRBEIIAS BMOREYS, 1681 the

BOP 10 in a manner well known to those of ordinary skill in the art. [0021] As shown in FIG. 2, the

packer ifderis ngerstanding Bt elstiansbipnbetaeens thadadentfievyBrabienbatp piiie 46 and

the bottqia iNate3tP mayRssSHPS NG I BIABRY 180 ENaP & B B Fe RTalaMaP wittPQtiitanrd
thereon. The central web 50 is integrally formed with the top ﬁﬁte 46 and the bottom plate 48 by WO

2009/098%@PaiTAl ShatntselEdins s (RgoRARIEAN3% @sPanchusipy FafET itssitsobfompidpthe
packer ingerodd SHRAPSHIRENB MRS WEQ&N@WB&P%PB%%%@ ARsuRateTepigls 48 by

welding, may also be used. The central web 50 is shown having a elongated rectangular cross section
but diffef@tieilinfieal @BesiBECRd R Noam insestipRY &%Jﬂa@wﬁqéy@&é@sﬂﬁ@m ey Strength

to the pagkeRfidPsREnter.
[0020] Packer pins 40 are molded into the packer 30 for connecting the packer 30

to the ram 28. The packer member 32 is molded to form side block seals 42 on its
lateral edges. As best seen in FIG. 2, the packer member 32 is molded into a semi-
elliptical shape with a sealing face 60 at each edge, adjacent the side block seals 42.
On one side of each packer member 32, the sealing face 60 is inset, i.e., set back
from the front face 62 of the packer member 32 or the parting line 64 between the
opposing rams 28. The ram 28 includes a top seal 44 on its upper face. The top seal
44 and the side block seals 42 combine to seal the ram 28 in the guideways 16 of
the BOP 10 in a manner well known to those of ordinary skill in the art.

[0021] As shown in FIG. 2, the packer inserts 34 include a top plate 46, a bottom
plate 48, and a central web 50. The top plate 46 and the bottom plate 48 may be
substantially triangular in shape with the central web 50 positioned thereon. The
central web 50 is integrally formed with the fop plate 46 and the bottom plate 48 by
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[0022] The top plate 46 and the bottom plate 48 are mirror images of one another and include guide lip
52 and guide shoulder 54 formed on the top plate 46 and guide lip 56 and guide shoulder 58 formed
on the bottoipaea/#894thus, when the packer inserts 34 are molded into tR€PASREY¥AESer 32, the
guide lips 52 and the guide shoulders 54 of adjacent top plates 46 overlap. Similarly, the guide lips 56
and the GuidRbiBFIRRANS SBAT agjaasHpaofiheprReanmalVenaing Hig, Rackee e 42 st

assembligs gidlihiAg RIFCSAHANWHIS SeTMHRAIES A8 Ak A HIAPIHE fBH?Po?ﬁ”PF&!éC'dSr Sieel arcs

similar to that of an "iris" shutter of a camera that acts to prevent extrusion of the elastonneric’ material
of the pavkidingnipay 3alsdes 16EEA007® Asidiah HYRE ir5§_ler+§, §mwk haYiRs cht eleiidaiss of the
packer TegBRGSHar BR0P RiRifoAP BRI RARTSARIRA hiBs A tine i wbia aRexahape sice of
their substantially triangular shape. These tips 68, while small, allow gaps 35 in the support provided
by the insé%adm mmwwer%ﬁbgmtabwﬁregeﬁm@ib%#@r peskRIckseRmerhber 32 through the gaps,
a ProtrusieRs3 IS HERp piafearaia the Bt pitiecsdl e ARG iMagRebieneheheniown n

FIGS. 2-2C, the protrusion 36 extends along the inside curved surface of the packer member 32 and

includes wmméwwniﬁ@g%m@é@gwdwbp@kﬁeéﬁﬁafﬁmm@%mmeﬁ@mﬁatnglﬁrﬁna,wiréfh subject
to load, @@Hﬁ?'aﬂiﬁé RIS B HAMEHOME D 8RB BIAIE RS YRR Wﬁéﬂ%ﬁ%ﬁ?@“s

minimizing loss of ahy packer material. Despite having different mechanical properties, protrusion

36 is forsens thé pé@mplﬁ@ﬁwwﬂﬂﬁ@oﬁﬂ‘éﬁhmmﬂi@a,dhﬁng%%rﬁiﬁ%rﬁazéﬂdx@ﬁ;ﬂeidﬁe packer
member 3o, apfbesArf Ui SR G PRk ngkids dhe 5 a8RasiMIRS YaRiempEcaB alaHaherch that

the two may be vulcanized together To change the mechanical properties of the protrusion 36, a filler

material @3istasEiiddensadd Bbagdrantnectiogtdpiateofithe RiRnsidhBH, a5usanbréadifg riechanical
propertigg SUCOBH RIS AL FORPHBISSUE 3REFIRPBIRLIA %t%%CKSréF@@H%hgéthBefﬂHﬂ
material may include a fiber material filler such as fiberglass, KEVLAR(r), carbon fiber, or the like.
More thafeBHetolanhajass asesl sindlaretey Yacdi el anoiis oshiéieerabsugamaepdhat astthte wo
2009/09994 05 LHRRAPRIRE D RS R D REIBN A PR BHEP LIRFBIAIASIGRRS- |YWH) the

protrusion 36 having mcreaseij mechanical properties, extrusion of the material through the gaps is

diminishE@028ks &mhﬁmhhgwaémt%wihéqoawrﬁmﬁwyﬁmr@ tben wgrdn_@ma_sa@aﬂowever,
despite haxingngraasss %@ﬁ@'ﬁ%‘tﬂ:ﬂ%ﬁﬁ'&sﬁ 'i%lBﬁ‘grﬂtﬁ?%@%ttﬂ?epéﬁgﬁrc?foo'ﬁes@ilo@ grlow

enough Duronﬁa er to form an adequate seal for the desired range of pipe diameters. It should also be

uno_lers_tdmithawmtiﬁaygﬂasmﬂarnsbmﬂrha%éim@@xd\_dailm sﬁwﬂrcﬁ_Hgs\rq@ne@@ stirinthae it
maintaing,|i5,6eNPRAAABAVIY HRe RASKAS MaMPS EARIARIN e S ARSI A he

mechanical properties. [0024] As shown in FIG. 3, the semi-elliptical shapes of packer members 32

are oriertegk@itHmReeade dRie 70 align <thingth anerafresion ebnitbriefrisr Altashsla®thes are

moved bglyfensepeR.andrciased aeRlionteRiBUIaY, i ool pagigsmemiersyg are
oriented perpendicularly with the direction of movement of rams 28 and coincident with parting line 64.
When pdﬂ‘@éﬁuﬁ@mﬁ@@@@@é ﬁi@lﬁ@@iiﬁ%@@@%ﬁwi%@@éﬁéﬁiﬁ@éﬁ@'%%’ﬁé?@ﬁé’ﬁg@ﬂdas
shown i fzuds Wt URSHEP WAt SROHrdBhaHiRAPBRRBRIHEE (hs 1RYIYS dhaitipEs tsrenter

76, the intersection of major axis 70 and minor axis 72 of packer members 32. [0025] The sealing
action ofthes ohenseubiecdriocleady IR Imgirusien §Gviasipts mptewiemikiowg dhensaivser 78

disposeq HEIWE ¢ ARSIk HES &S IGORFAIRASHENSIS J)%ﬁ}/nvtg%%ﬂ%rpﬁﬁ’é%ﬁ&ﬂ%%@&’{ée“d out

from under the last packer insert 34 on opposite sides of packer members 32. Wedge protrusion 66 on

each pa&l@éﬂﬁﬂediﬁ@l’%’l_i aag:lwe'@égwn@r@ﬁ@oéh@ RipipEKer3 i frovied &oslibthdaekien that |
reduces ﬁ?é%%ﬁe?@g&tg?e\?é?ﬂ §H&éﬂé’ﬂd}?‘a¥$ﬂn§%®&%{ﬁ&@ ﬁérpés%‘?{hjrl?‘?fﬂ%%éé?eﬁﬁﬁéﬁ?dgﬂ to their

closed position of FI Wedge protrusion 66 allows use of inset sealing face 60 which provides for

engagerdénaad ﬁae@mﬂyémgiﬁpm@yt@@tém@bmﬁh_@f%ﬂm@resimwgék@aﬁi@mgaﬁ 3128[60'261 _
A'thoug*bﬂ@ RV LIRS 'B«‘é%%ﬂi&%@fé@&tﬁéﬁa’?@ ﬁg%qtﬁ)?]@e‘&%lﬁ%éﬂ%ﬁ&’ blﬁﬁ%'é’” 36 is

also suitable for use in an annular variable bore BOP 110 as shown e annular variable bore

packer 1@‘0t_hem@gusmaﬁsasﬁuwm@@addmanymﬂdedgo ma@emwmmwomgfd _
embeddgbinges didh: §é‘,etﬂé}§‘ﬁﬁEFBSQ?Hgrrﬁé@kﬁdﬁ%ﬂ@?@ﬁé%%w%@‘t&ﬁé|@r‘é\§ﬁds‘ﬁ‘8df‘s'de

surface of the packer member 132. The protrusion 136 is similar to the protrusion 36 described above.

Unlike trrenattygs sasneassy] tie thenpreksiornemberiStoriieel fitker soategalwany include a
2009/094B4APB{ATAH2AAEY Q8RR fiberglass, KEVLAR®, carbon fiber, or the like. More than

one filler may be used and the type and amount of filler embedded depends on the
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one unit to close and seal against the pipe shown in FIG. 6. However, the protrusion 136 prevents
extrusion through the gaps 135 formed between the inserts 134 in a similar manner as described
above for th@2eR¥P930440027] While specific embodiments have been shR&T/A8300¥8H8d,
modifications can be made by one skilled in the art without departing from the spirit or teaching of this

inventiorflemkedreeliwainal ASRAIASCETHERENMBIBRNOAR: AN BRSNS PoXTStions
and modificaionsaia RgssiaRppE NI LHRISTINEP! the ImaRtan- MrSqEngly hspicqee of
protection Es not limited to the embodiments described, but is only limited by the claims that follow, the

scope ofdiipisBRgl ysddiminishnea chterpiaden s e arasiithilc BRA. being e WaT 1S
CLAIMED bRer- db4A I aIGRAEPafESS e Onavidt $actin sl omharavantprdpdprasaseghagainst

different diameter tubular members for oil and gas drilling operations, including: a packer member (32,

132) moRKEHrUsieRsIBibecnAskeNAC it St ofin doan angue it verragies de; TR ANGAs i Rer
inserts (341 (he'dedinaihiathe BRYKSE Bemikesio TRrERGNINSRY HEayH@Rstood that other

materials and methods may be used to form the protrusion 36 such that it maintains
its connection with the packer member 32 and provides a material with increased
mechanical properties.

[0024] As shown in FIG. 3, the semi-elliptical shapes of packer members 32 are
oriented with their major axis 70 aligned with the direction of movement of rams 28
as they are moved between open and closed positions. Similarly, the minor axis 72
of packer members 32 are oriented perpendicularly with the direction of movement of
rams 28 and coincident with parting line 64. When packer members 32 are molded
with packer inserts 34, packer inserts 34 are arranged as shown in FIG. 3, with tips
68 in a semi-circular arrangement with their radius 74 having as its center 76, the
intersection of major axis 70 and minor axis 72 of packer members 32.

[0025] The sealing action of the BOP is seen more clearly in FIGS. 4 and 5 with
drill pipe or similar tubular member 78 disposed belween opposing rams 28. In the
open position of FIG. 4, wedge protrusicns 66 extend out from under the last packer
insert 34 on opposite sides of packer members 32. Wedge protrusion 66 on each
packer member 32 acts fo engage the opposing ram packer 32 to provide a sliding
action that reduces stress, elongation and strain in packer members 32 as packer
members 32 are moved to their closed position of FIG. 5. Wedge protrusion 66
allows use of inset sealing face 60 which provides for engagement of packer inserts
34 prior to development of pressure in packer member 32.

[0026] Although the above discussion involves a ram-type variable bore BOP 10,
the packer protrusion 36 is also suitable for use in an annular variable bore BOP 110
as shown by the annular variable bore packer 130 in FIGS. 6A-D. As shown, the
annutar packer 130 includes packer member 132 and embedded inserts 134. The
packer member 132 also includes the protrusion 136 around the inside surface of the
packer member 132. The protrusion 136 is similar to the protrusion 36 described

above. Unlike the ram-type packer 30, the annular packer 130 is formed and acts as
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a protrusion (36, 136) for resisting extrusion of the packer member, the protrusion extending from and
bonded to the inside curved surface, the protrusion including a filler material such that the protrusion
has increas®OrRRAMAI properties including at least one of tensile and sREAY&PEAYMIR26dMpared to
the packer member; the packer member, the insert array, and the protrusion being molded into a

unitary sfietHRit R FlaseprisRAl gakIsidhm PiRtesHRtarit BIsmEtdraerar BRBEIYYRIBA closure

of the blawgub RIGYRRIIXROSIGRELHISHIGRIRY 8BHINEBredsin SRiRISRIMgEHEEaN4NR a
elastomeric material between the packer inserts and the tubular members upon closure of the blowout

preventetinilat reanaaastergiPed abe {andns 8865 Rcludes a fiber-embedded elastomer. 3.

The pacligp ey Tlaprie e BimbeeinscrrCRR HIBLIRAGH ARl AdSerBreymssasishng i carbon
fiber, synthetic fiber, and fiberglass. 4. The packer of claim 2, wherein the protrusion includes more

than one"@OBMBER B PRE phies: rthaiaThWillieré Aapeineer M eRRBP I SXriReaPIE# in
shape. @niEhfmpaaliBhOMRRIMTeAhNBRIRIAEN & BaGKSEMRIDSFS SHHERIND BMPeand are not

limiting. Many variations and modifications are possible and are within the scope of
the invention. Accordingly, the scope of protection is not limited to the embodiments
described, but is only limited by the claims that follow, the scope of which shall

include all equivalents of the subject matter of the claims.



7. The packer of claim 1, wherein the protrusion extends along the length of the inside curved surface. 8.
The packer of claim 1, wherein the packer member and the protrusion are formed together to prevent
separation during operation of the blowout preventer. 9. The packer of claim 8, wherein the protrusion
includes a fiber-embedded elastomer such that the protrusion and packer member may be vulcanized
together 10. A blowout preventer (10) for forming&AtiSagainst different diameter tubular members for
oil and gas dijiljng ppe@iianrtisieding: a housing (12); and a variable packer (30, 130) including: a
packer member (32, 132) molded of elastomeric material and including an inside curved surface; a

plurality of packer il‘esé(Pfé-aféﬁP?@@%rd@&'v&ﬁﬂ?n“fﬁ@ e R YRLRERMEB T UM iR SERE A9 38): a
protrusion (3@ifls3éntidianesestinig Rxmesidarofdhe lpmadkes oré fingepdhae gy tindiningxtending from and

bonded to the insidg ﬁ&é&’eerdn?e“rﬁfo%‘?‘fg?g‘ﬁﬂgﬁ%%Q” 8?%%?&8:%‘@”rﬁét”r‘ﬂez{ri%' %%ﬁ%ﬁiﬂgaﬁﬁhﬁsﬁ’égtr”SiO” has
increased mechanica properties in udlng east one ofr tensile and shear streng compared to the
packer member; curved surface;

a plurality of packer inserts (34, 134) molded within the packer member to form an
insert array (38);

a protrusion (36, 136) for resisting extrusion of the packer member, the protrusion
extending from and bonded to the inside curved surface, the protrusion
including a filler material such that the protrusion has increased mechanical
properties including at least one of tensile and shear strength compared to the
packer member;

the packer member, the insert array, and the protrusion being molded into a unitary
structure and sized to form a seal against the different diameter tubular
members upon closure of the blowout preventer; and

the insert array and the protrusion diminishing extrusion of the elastomeric material
between the packer inserts and the tubular members upon closure of the

blowout preventer.
2. The packer of claim 1, wherein the protrusion includes a fiber-embedded elastomer.

3. The packer of claim 2, wherein the fiber is selected from at least one of the group

consisting of carbon fiber, synthetic fiber, and fiberglass.

4. The packer of claim 2, wherein the protrusion includes more than one type of fiber.
5. The packer of claim 1, wherein the packer member is semi-elliptical in shape.
6. The packer of claim 1, wherein the packer member is elliptical in shape.



the insert array and the protrusion diminishing extrusion of the elastomeric material between the packer
inserts and the tubular members upon closure of the blowout preventer; and the variable bore packer
capable of forming a seal against different diameter tubular members for oil and gas drilling operations.
11. The blowout preventer of claim 10, wherein the protrusion includes a fiber-embedded elastomer. 12.
The blowout preventée eprehaimf claithéraiherais fibrepistesieatexienaspionic st lonetopttibednsids consisting
of carbon fibey,sythatiecfiber, and fiberglass. 13. The blowout preventer of claim 11, wherein the
protrusion includes more than one type of fiber. 14. The blowout preventer of claim 10, wherein the
packer member is semi-elliptical in shape. 15. The blowout preventer of claim 10, wherein the packer
member is elBptical Theshagier dfocidine hloviorginp ey eatkeofreiaiver dwike reoribprotrdsiorextends

along the Ien%t&e%femg [')rr]&}grﬁ ggp%’r%ﬁo%“cﬂﬁ?i%ﬁ'operation of the blowout preventer.

0. The packer of claim 8, wherein the protrusion includes a fiber-embedded elastomer

such that the protrusion and packer member may be vulcanized together

10. A blowout preventer (10) for forming a seal against different diameter tubular
members for oil and gas drilling operations, including:

a housing (12); and

a variable packer (30, 130) including:

a packer member (32, 132) molded of elastomeric material and including an
inside curved surface;

a plurality of packer inserts (34, 134) molded within the packer member to
form an insert array (38);

a protrusion (36, 136) for resisting extrusion of the packer member, the
protrusion extending from and bonded to the inside curved surface, the
protrusion including a filler material such that the protrusion has
increased mechanical properties including at least one of tensile and
shear strength compared to the packer member;

the insert array and the protrusion diminishing extrusion of the elastomeric
material between the packer inserts and the tubular members upon
closure of the blowout preventer; and

the variable bore packer capable of forming a seal against different diameter

tubular members for oil and gas drilling operations.

11.  The blowout preventer of claim 10, wherein the protrusion includes a fiber-embedded
elastomer.



17. The blowout preventer of claim 10, wherein the packer member and the protrusion are formed
together to prevent separation during operation of the blowout preventer. 18. The blowout preventer of
claim 17, wherein the protrusion includes a fiber-embedded elastomer such that the protrusion and

packer member may be vulcanized together.
12.  The blowout preventer of claim 11 wherein the fiber is selected from at least one of

the group consisting of carbon fiber, synthetic fiber, and fiberglass.

13.  The blowout preventer of claim 11, wherein the protrusion includes more than one

type of fiber.

14.  The blowout preventer of claim 10, wherein the packer member is semi-elliptical in

shape.

15.  The blowout preventer of claim 10, wherein the packer member is elliptical in shape.

16.  The blowout preventer of claim 10, wherein the protrusion extends along the length of

the inside curved surface.

17.  The blowout preventer of claim 10, wherein the packer member and the protrusion are

formed together to prevent separation during operation of the blowout preventer.

18.  The blowout preventer of claim 17, wherein the protrusion includes a fiber-embedded

elastomer such that the protrusion and packer member may be vulcanized together.
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