10 NOV 2004 1 | MPROVED- RAM BORE PROFI LE FOR VARI ABLE BORE PACKER RAM I N A

RAM TYPE BLOWOUT PREVENTER BACKGROUND OF THE INVENTION 1. Field of the

I nvention This invention relates to an inproved rambore prof (i goy 2004
vari abl e bore packer ramused in a ramtype bl owut preventer used for oil
and gas drilling operations. The %nproved ram bore prof| le allows drill

pi pe within a given range of sizes to be supported or "hung off' wth

i ncreased | oad capacity in conparison to existing designs. Additionally,

the 5 Curre”FMJ*FEU?Eb‘E@RM%@REWGﬁEEd”OhK!AFNIRBLE’EBGQE P'A%:KER“I@Q\H supported
on the ram body and not on the variable bore é)ac er as in prior art

desi gns. This ensures t HARAMIDIRE BbLOWQHIIRREVENTERt subj ected to
unbal anced | oads and thereby inproves the service life of the packer.
Ram t ype bl owout preventers are part of a pressure control systemused in

oil and gas drilling opeBACKG HBIN ted well bore pressure
spi kes or 5'[%%1 fﬁé } eﬁt are 10 commonly referred to in the industry. The
bl owout preelFro &Y b(ﬂ/ with a vertical bore and a pair of laterally

di sposed oprlrasimi\@nhomre&ateascsmmmmesed iaat horeqmoiile farsewnibble bHone pacdes a pi ston
which is |aterall Ievmthlnthe res | zed
hydr aul & ¥385 9 3 rﬁéb&gﬁg’ o4t p'?(‘-fglt%@seeqlg 'Eg'id ggﬁs?ﬂ@lgy%@( t%rné% ?H'%e nount ed
on t he igiprsvediratritsorpipsdfinalions dril ;ﬂpd\emln aiyivemt rangdef dizesito be q@pamﬂﬂ er bore.
When t hy se ns are ved to cl osed .posi ti rred to as
"closin Bﬁ‘f"@h Pg?\%qtcgpac'@rm '08?18?7'% tf’l?é‘%gggrggng\d&é? ﬁ?l e hor e
of st he @Jr@mmbemrcmvamms the delibpipe dvedytd is rhéad:tlsupkbrtadsorcﬂ:atramrtmdy aﬁﬂem:e
"packers" are ilable in a variet urat Qns d ned_to seal
the” br cbie eriad e Pasket o haer pdbsps i R LS VBrebE OB P ctrre:
cl osed ipast éutipébtecﬂfb @b@[dn)té@ icatls pad HﬁTeHsyalmmm tdesergmedfet of the phackeround
pi pe of _a speci ore enth hl owout

prevent%"?‘r"lt e't?:'PWQ'étchV .tﬂ&ar?}g@rggfgpéersﬁ %’ rOS?Yfgga(ﬁn ol 'Qe'ﬂ" AN a range

of pi pajrﬂllngeﬁ:eraltionsso tdwetr ype(péetaldgrmﬂcbdr@pmweaapMQa@r aqchsaagme@'farpl pe
sizes, calle eﬁ' (g Bé)re ram packers, and the ram body in which they are
mdfnt e FAYTORYY E§ieTRL IhiPdRe entlon is directed. The ram packers form a
pressure tl!JHié biaﬁroaealevduetmabkdycﬂaitmatv'ei-tnchhmrwahﬂ alpairef fetesyir e can be
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laterally moveable within the bonnet assembly by pressurized hydraulic fluid. Replaceable
sealing elements called “packers” are mounted on the ends of the pistons which extend

15 into the blowout preventer bore. When these pistons are moved to a closed position,
commonly referred to as “closing the blowout preventer” or “closing the rams”, the vertical
bore of the blowout preventer is sealed and the “kick” is contained. These “packers” are
available in a variety of configurations designed to seal the blowout preventer bore when
the opposing pistons are moved to their closed position. '

20 One type of packer has ends designed to seal around pipe of a specific size in the
blowout preventer bore when the blowout preventer is “closed.” Other packers are
configured to seal around a range of pipe sizes. It is the type designed to seal around a
range of pipe sizes, called variable bore ram packers, and the ram body in which they are
mounted to which the present invention is directed. The ram packers form a pressure tight

25 seal during a kick until the well bore pressure can be controlled. The well bore pressure
can reach several thousand pounds per square inch during a “kick.” Each ram packer has



2'a semcircular opening inits front face to forma seal around 180 of the
outer periphery of the pipe. Wen the rans are cl osed as desceg' bgg ,aapve,
t he opposi ng ram packers neet and seal the entire 360 periphe ? Vi s
pipe. During drilling operations, it is sonetinmes necessary to support the
wei ght of the 5 joints of drill pipe or "drill string" as it is comonly
known on the rans of the blowut preventer. This is done by closing the
ranms around.the straight .di.aneter ,of the drill pi.pee |l owi ng the
drill s®SERFICHaL PPl 'B\Aﬁ\XbOﬁh?ﬁtt? Foné'na %enléiroggg 1§|6a?r§{ﬂ' gromgeﬁ'ao,ae”k’gﬁyed a

t ool | Obfthe RN VARSNSthE Rems afe cibsddes desoribddaatiove gibtiopposing jarn packdrsdr i | |

pi pe has a tool joint f éé];ed t%ﬁl eaoj end and the tool joints at opposite
ends of MgehpREsealthe ‘F“t'ﬁ‘?g SRRUPPEH AME HB®t hr eaded with mating mal e and
femal e t hr ealsing WARRG 6pekBoNS, it Thsorhstanss idcessdng tovagpottitae welghtbbite di anet er
of the drill pipe and the | a,rgser_di arret«?r of the too||_nfj ?ih”t Ii S a tapered
shéul delointsef & Ries af Bl SYIpIa2S 15 OMISLKNLRT Bigameiql s BIBWPY of evat or
shoul depreyemat apisSis dBRe b Biodihg theranfaranst thastraihg tianetertdiehaldiil pipet ring is
supported by this contact. Prio '

, t i b desi t I
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cut out Raficknk RAtatZBE PoRAE PAMDERIsdchien bebpest drilldiiperhases tabiljdint pi pe t hat

the variabl e bore ram packer was desi gned t& sfeal_ ar ugd.. This often
resul t ef@rmad Bt eagheens-arkithe &en! ipints GEPREASKE £R ?aﬁﬁjﬁ%ﬂ@”‘ Age SREVALI® j oi nt
Whgn a ihidileliStithdhafRy @aledndl femBieBreans reégectively. Thei trdnsitlen &etiexh thien t hi s
case, when the rans were cl osea and the. drill %rg}%g&?}lrg\{\s?%fﬁd nt o cont act

with t heraghhdiareetaref the drilhgipeapd thi largst diggelerof dag AFEker
, gf QltlfUdérrbﬂnd%‘?yd%ty rbfé‘?[eﬁgiﬁﬁs ah eldvatdr aRbililber This paréddietaer sieduddr  of the
ri strin e varil anl e

. bore ra kers were not designed or, intended
for t hieentagipthedpp obthgrae af)dst{‘a “@@35 B?g‘eég'ﬂéirﬁnﬁé%s‘fﬁi’é’”ﬁﬁ i’ﬂgﬁh'gt‘:?l‘%gwas
dropped whepribhgt yandidbsre tamadesighintypaekie usaba kemhotculamgeiut suippdate t he
wei ght of the drill string. At thg r I.eatt, t he Zje vgcgrlifte of the
vasi abl & rBBYRodya Eis sepisirgiar Fuspt 8%&%%?‘%%‘@ OAFERTI aﬁeas'ﬁ ?958" supported
the wei@hineft dild Pipdrthatithé traridite bdreeammrickerarhs designedeo sealfarbund. dihisa
vari abl e bore packer ram of

] t he current inventi offers .a,substanti al
i mpr ov &SRy repyitesk ip dftepy ng C\‘}’Bﬁcgﬂ?t@’eert‘)@lgé aB‘a%qggra"ggpr? 05’3{? "ftﬁ‘é'}e%ca:n support -
t he wei ghhliedGidnteddrill dipsand igtobbjbink weangsedofn tHisi dase pivipen theirams. wre
Description of Related Art 30 ,U. S. . Patent, No. 4 32 1. )
Kany's hrif R @’H’ot\% dgj 81"8%?)'{’9"59 W%ﬁ?rét?&r"g th §asne1h'%)%§g\'5\lfet °'{a{‘9'?/§fr‘|“éb| e bore
r am packRiablelibrilein 2808Ker protruding beyond the face of the ram that supported the weight
of the drill stﬁng. The variable bore ram packers were not designed or intended for this

type of service. As a result, sometimes the drill string was dropped when the variable bore
ram packer could not longer support the weight of the drill string. At the very least, the
service life of the variable bore packer was greatly compromised when the packer

25 supported the weight of the drill string. The improved ram bore profile for a variable bore
packer ram of the current invention offers a substantial improverhent by offering a variable
bore packer ram body that can support the weight of the drill string for a range of drill pipe
sizes.

2. Description of Related Art
30 U. S. Patent No. 4,089,532 to A. I. Kamyshnikov shows a blowout preventer ram

assembly with a variable bore ram packer.



'_3fThe bl owout preventer shown in U S. Patent No. 5,013,005 to J. G Nance
shows a packer capable of sealing around two strings of tubi n’qut‘,gg,o?% I n
the bl owout preventer bore. SUMVARY OF THE | NVENTION 5 The i npFoV
bore profile for a variable bore packer ramof the present invention is
designed for use in a standard ramiype bl owout preventer used in oil and
gas drilling operations. The bl owout preventer has a body with an axi al
bore, a paiy,_of, opposing bonnet assephl| agh Podo’ J. . 1PIRES rans
lateral |y pvad r?\{ﬁnﬁertsﬁgwﬁ%ﬁhét a%]segﬁﬁn%l |'esaa’l%y a pressuri zggg?l&ﬁi d
sour ce gabkdr@apalik of kealing faroweidl twhlstrings of hubinggfispdsed iroths! kiowoitt preeander er body
axi al bore. The variable bore ram packer includes a ram body, a top seal,
a pair b8fe-side packers and a packer member. The packer nenber is nol ded of
an el astoneric material hagUNMARY & THE INENTICIN cul ar opening sized to fit
cl osely about a tubul ar, nmenb 1t hin Lve | : I mproved ram
boPe profi | €9 MPFPedram %ayrqﬁe grédﬁg?@ﬁgfﬁaﬁ éjafi%f'%ﬁggﬂ%g@lﬂ%%&t in 15 the
front faentod istda@ighadidrade. in Alktandaghapetype dlovisot preyeoter beedint gkrnd das ween
t he upper ram body_and the ram packer cayit f Y. The
subst aifilling P?e‘@t'g'f’%ﬂ-@e(ﬂo"f% pPrey %5583 aﬁ’&ﬂ’f Hﬁ? %n ﬁ%%f P{’%rr:ag) %ﬂ 't her
charac toﬁbbﬁﬁ@ bEhd A¥EdiBbIRE aRE CLIGdICooppbsing rAmelatarallymavegidé withih thever gi ng
sides that extend outwardly to d the front, face qf . 0 a
front tereetasseRPligs VR B@éggr’zﬁ%%‘?ﬂ%‘fﬁ té?r(ﬁo{)tr?'ﬂ@% ﬁ%‘%’hﬁé@rﬁ% tggr am
begy- b}m%bdmf&&ﬁ%r BOdy ?lﬂ%l_ttﬁ'@. “INeQfariable }b@ra:mpapécéceohchml@ea@ ragelodyi, Bh i
vari abl e bore packers o ifferent ~ configquratio : in the
descri fen sraldt P@‘h@f%‘ﬂ%P%?"reE‘*‘damBﬁ?'??ém@ A-ﬁ?"i %%iisgﬁ"egb%éeré ﬁ'g 19 \kllégg present
i nvent LpndsorheridrkiREnaing Fpetva demordular@ppniogisized t6 6it claselnrbaitia bor e
ram packer body that allows su I]_%orti ng a range of drill pipe sizes for

l@é?"" |

whi ch turlardpemberavigin 8 ghsd 89%i zed to seal around. 25 Another obj ect
of the presapinpheid rafbdre preil@inctiié dam aindy ispr substantialiy Yeheped ottolkin for a

vari abl e bore ram packer ho that ensures th L] ' | d on
t A8 rathe entdach BfftgPéa’Hr?&%ﬁ'g{heoﬂ S&‘ﬂ%e‘f/%?m %’Fé’?%fgér éﬂ%ra‘t@ ggt.“}e%n? ﬁ%gpﬁ%ﬁj ect
of t hglrﬁhgﬁgpfanh Iﬂ’(@l‘&nir( 9§cld'beS (cj:h\ﬂtyﬁmm cien bodyi. The sulstantialy bbshapsrddftheé e for a
vari abl e bore ram pac . t hat increase e ' | : :
Var | abIEPEYE D Bov RiRe i fiuter RomeBiras Dot A a Elekaeeat pash Witk |
pr esentpairidY Givelddiy Sies Mt Bxtedd outwatdly htkar@ G@front face of the ram body to a

front throat that intersects perpendicularly the front face of the ram body. The improved

20 ram bore profile is capable of being used with variable bore packers of different
configurations as will be shown in the description of the preferred embodiments.

A principal object'of the present invention is to provide an improved ram bore profile
for a variable bore ram packer body that allows supporting a range of drill pipe sizes for
which the variable bore packer is sized fo seal around.

25 Another object of the present invention is to provide an improved ram bore profile
for a variable bore ram packer body that ensures the drill pipe is supported on the ram
bore profile and not on the variable bore packer.

A final object of the present invention is to provide an improved ram bore profile for
a variable bore ram packer body that increases the service life of the variable bore

30 packer. .
These with other objects and advantages of the present invention are pointed out



4 with specificness in the clains annexed hereto and forma part of this
di sclosure. A full and conplete understanding of the inventi ?{b @:.had
by reference to the acconpanying draw ngs and description of hWre rred
enbodi ments. BRI EF DESCRI PTI ON OF THE DRAW NGS 5 These and ot her objects
and advant ages of the present invention are set forth below and further
made clear by reference to the drawings, wherein: FIGURE 1 is a perspective

view with a cutaway section of a Erigble R{; e ram ﬁacéer vvith ‘H

i npr ovewith spaciisResSIP $18 P'@'"Eﬁa"tr!‘?ée% geeto,and I3 parh of s dpgiesirg £ fypi cal
ram typg, Ol aste uRESSRINARg ofHeslinkyBntiinl mavlde ad bgirreilefenmg toper at i ons 10
FIGQURE 2 is an elevation view in secti ariabl e bore ram

packer saccoumppaying Agwendsy and ¢ascliptiop qiéh%Pﬁ??ff%gmbﬂ%l ‘bore profile of the
prior art. FIGURE 3 ispgRipFHESCRAPTION OF WHE wnnssB 3 of FIGURE 2.
FIGURE 4 is an elevation view I n section 0 of .vari abl & lgore ram
padkers suSmrsedindptier ehieqts apd advantagesAfibe PW@Q?HHY%'PB at 875 P of t he

prior afdiow g ﬁrﬁéﬁﬁq e'c%a’?‘b?'ré?@réﬁb@%Em"ﬂ‘(ﬂawﬁlg@n@héﬂeﬁes 5 - 5 of FIGURE 4.
Fl GURE 'S an ex ed perspective view of one vari abl e bore ram

packer assEMBIRE th$ B |P,?f5fﬁ’§°fﬂ‘f?ev"?‘ﬁﬁ‘f'f5\?e%l-’t?‘ﬁﬁ¥ B‘?ﬁt'é’" Bf"af'@blﬁibofen'@”br esent

i nvent ';95!?: eFWitAHRE irf io%ea@arﬁlb%\‘@gioﬁfé d‘f'tﬁé!\’ tdiefiEmblemtionahstalicdidh i tedicatar | abl e
bore ram packers Bspen di ng P pe utilizing the inproved ram

bore prrafi-type biovmhbpfprl@%’f@htlsezbnM\?@ﬁtgaérﬁj”[“PEGBR@ NS5 a plan view taken
a'1 ng linesgysp b%z?%aﬁb@vgﬁor?we\ﬁh%o% df% g SHhvavaklk @Bre/ivphdkesect i on of

air of varia ore ram packers suspendi % 5" drill pipe utilizing the
mprove:hspamﬁlrbmﬁi &/85doifl pipe lﬁﬂ'Z'ﬂgléh'fprraé%EWie Rrafieof thsnPriorBflGURE 10 is a pl an

view taken al-QiKE bi; QS%Ia]t'lC\newm(eﬂfakﬁl .3 3BFIIURIRE. 11 i s an expl oded
(0]

perspective View of a second type vari abl e bore ram GTF:acker assenbl y
utilizing tFGURPAdYadeleyalionyirwHh se5tion A RAFLTYRERRROTHANKPAYES FI GURE 12

is an W, | e0bf M@ tieddre bore ram packers of
‘be typéeugégﬁWS “ibibdABRIG R8 réth LR BIcTEt tHabii 0

RE 11 “suspendin dr| utilizing the inproved
rdi® bore pFIGURE Sd¢ amian ewdaken al EI‘?ﬂElsﬂ'tel %ﬁ 13 is a plan view
taken al ong{dige 613an ckplodée gé%vweﬁwmyw of Sarblebaeatimarackeew i n

section of a pair vari abl e bore ram gacker 10 NOV 2004
assembly utilizing the improved ram bore profile of the present invention.

FIGURE 7 is an elevation view in section of a pair of variable bore ram packers

suspending 6 5/8" drill pipe utilizing the improved ram bore profile of the present
20 invention,

FIGURE 8 is a plan view taken along lines 8 - 8 of FIGURE 7.

FIGURE 9 is an elevation view in section of a pair of variabie bore ram packers
suspending 5" drill pipe utilizing the improved ram bore profile of the present invention.

FIGURE 10 is a plan view taken along fines 10 - 10 of FIGURE 9.

25 FIGURE 11 is an exploded perspective view of a second type of variable bore ram
packer assembly utilizing the improved ram bore profile of the present invention.

FIGURE 12 is an elevation view in section of a pair of variable bore ram packers of
the type shown in FIGURE 11 suspending 5" drill pipe utilizing the improved ram bore
profile of the present invention.

30 FIGURE 13 is a plan view taken along lines 13 - 13 of FIGURE 12.
FIGURE 14 is an elevation view in section of a pair of variable bore ram packers of



5-the type shown in FIGURE 11 suspending 6 5/8" drill pipe utilizing the

inmproved rambore profile of the present invention. FIGURE 15 is a plan

view taken along lines 15 -15 of FIGURE 14. DESCRI PTION OF TH ?W@ED
EMBODI MENTS 5 Wth reference to the drawi ngs, and particularly

an isonetric view with a cutaway section of a ramtype bl owout preventer
10 used in oil and gas drilling operations is shown. The ramtype bl owout

preventer 10 incl udes body or hou 2, Wth.a vert.i and

| at er althejtyge shonr i E@H%ﬁ%éb{%ﬂ%‘dm %IB'! pige utjithg fe ‘T@%Vaergg‘["ﬁ'o%bﬁ{%d to
t he bogy fﬂ@ %g?regéhgﬁpéﬁloﬁecurl ng nmeans such as studs or bolts 20 and 10
al i gne % erally di sposed gui devvag & EFB%@@EH‘% assenbly 18

i ncl udes arFleJ&Eu?aﬁ ischplag Aiey taben alopg kaes ¢ 1E| and connecting rod
26. Wile only onepgg RﬁW@Né@WEPﬂEHEiRQDBMMBIWTS shown, it is

under st ood by those—ﬁ‘r ordinary skill t there is.a pair of
opposed gmwe!wee;fsrenee &Qﬁ!ﬂeeﬂf?‘ﬂ'é'ﬂﬁo?ﬂ%m%“' 5! Ifgéthéc]@ 8?'?1ﬁ5'° Vb%" 26 is

connecmq éf%@c%ic\&* b RPaaypBbRoROsrevémsen TRGseR) lﬂ@ﬂ%\ﬁﬂ@ay dBling5

posi tione tuation neans 2 aIIowi? a 28 9 rlabl egore ram
packer opa@emﬂab)shswntﬁh%@m BipeHeweltprevantati 19 1y ﬁ‘%fé‘v\%g ne i ng and
cl osi ng.dN&d, bor%5124 Lhd h?eréi?yf @éﬁ&@dtrgmlgm.ddmys nguBbinet aEk@nEl‘e‘S B and 3

r ans

show a 'pair 0 one pe of variable bore ram pa
p03| ti armmountedltntheabnd)'o‘cﬁ \@%h Slﬂta W%.‘BP% NMFGNe SPW&&E‘E&P’%&% 26 8f’§t he type

ﬂ [‘ﬁ%ed?v?thcaféegmddléﬁbs\édg%deﬁﬁa&@% Béch &Ma%umawmsm 9, 1991

herei n ref érence. Ram bod Eg % incl ude prior art
ram boraetuiatlm’i nieenQZZMGihdlagﬂm&tPar?ﬂlad‘ldl%Q"H%‘Fting rog oV Rilg OBYONEa i on.

Posi t R6senbt drdinant sKilbi nt 38
a?tsg clh gg,dgwgybgla&g%@gﬁﬁr%éané uz%@sh&mfalsd.haéﬂstdudpﬁ/t &b of silbi n

Itable neans _as,cold.forgin | di ng.
Tool | @i tne B8thad thiere is\aBRaiLe gppﬁa%galﬁe\e!aVSd nd agiuation 'Rgﬂ g%%o’%ﬁmﬁ‘l n the

art. Qbml 24 With 3&i a% Boreaum mfcken' assembhed® bor e
profi l egéﬁé({ﬂogﬁm}ﬂ%%te&t ﬁgd\%gltég of tool : nt 36, seen in FI GURE 3,

pthor @ositiorad tbareaﬁ fratgation TBQPWSSZ%?'E)@@ rt"—*‘B'J ?ﬁ ?n%YEL‘ﬂﬁ%e Y& TEMPRKS Ut si de

di amet Whlithih glidewag 16 68BpbAing apd efdsing {84 ramgages
el evat (;%r ‘%ﬁblﬁs@ bﬁgbaélc%%tISES I4 aﬁd 5 show the pair of rans 28 with

vari ablitds mfe@edmmﬂh%l(@ﬂs@!) positioned within rambodies 32 with prior art

rzgm gor g pBQHéJﬁ[—'{?Q A% showth pQr oflFdrhd 2®WIitﬁ ohe typ’iibfpmsabledmmjram phckerr ans

upper &Addsifioned W&bﬂlég%eta?ﬁ"é‘?sgiz é’(ﬂ?'égllecﬂoé? @"8?8'@%] @I 'ﬁ&f t4}’I‘:EI®S or sh @%I htef
490 of tQfhed iPuUNEVPZBRANG. 5,005,802 issued April 9, 1991 and is incorporated herein by
reférence. Ram bodies 32 include prior art ram bore profile 34 with a substantially half -
circle cross section. Positioned within rams 28 is 6 5/8" O. D. drill pipe 36 with tool joint 38
attached at its upper end by suitable means as cold forging or welding. Tool joint 38 will

typically have an 8" O. D., as is well known in the art. Elevator shoulder 40 of tool joint 38

25 allows prior art ram bore profile 34 to support the weight of tool joint 36. As seen in
FIGURE 3, prior art ram bore profile 34 is sized to fit around the 6 5/8" outside diameter of
tool joint 36 while prior art ram bore profile 34 engages elevator shoulder 40.
FIGURES 4 and 5 show the pair of rams 28 with variable bore ram packer 30
positioned within ram bodies 32 with prior art ram bore profile 34 and 5" O. D. drill pipe 42
30 positioned within rams 28. 5" O. D. drill pipe 42 has 6 5/8" O. D. tool joint 44 attached at
its upper end by suitable means as cold forging or welding. Elevator shoulder 46 of tool



6'joint 44 functions as before. The problemw th such a design is that
prior art rambore profile 34 is sized for the 6 5/8" 0. D. {qyi NUVFZUB? 36
with 8 0. D tool joint 38. Wien 6 518" 0. D. tool joint 44 is supported
on prior art rambore profile 34 onIy a very thin shoulder is present to
support the weight of drill pipe 426as seen in FIGURE 5. The present
invention 5 solves this problem by providing a new and uni que ram bore
profi | e jeihtbd4 upctionsziabefore. dhe peabdatn withasweh ardesigolis fhat ptier arh[:hnp)bonei des

greatly bt @gﬁlﬁ bore

ram pac eé}ﬁétg’gzsenglzé@%g(sﬁ?%a?ud%so\r/%ﬁr%% %@é@(@ﬁ‘?@c{ g)p't:ése 1:%4 €§@eabl e

bore padkd?. tQ@ﬁomRMnstmntpoﬂ@Qom prier ageraan hd)rleproﬁlecsﬂamgw eery bain zshbelhiepisped

shape w ' osed ram 10
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br of 1 o 04 Eant igth 8F 08 lofif aad BRhiceS SfemibierPradBR A8y cd and ext ends

verti cal I y tWrtbuqbrempeo Fb‘Bldl;lEBlOamable honepamkeackenasseynblyl 00 iRaIuitlebeérﬁ

proflle furt r.,.characterized b or 8, diver ng si des

00 andbPi0Z. 168 Shalcind DR R hftoatkst, 76 500 bl 102 2 Bt

connect ezbtargularqairaliclepimdd shizpe yth rdmncm:lgmdu; ‘Hsdkbat f]taﬁ)latd?amms{bdmre@ahnimz
rsects, _fron a, subst anti a [ an Ar cuat e
| onguiishagh 16, J2 e B iR BPRt 0 AR A Pty Bl

pr of i | efrddirats 1 add definihy ram Iphalkﬂr&amb,&ﬂ'ﬁi mremhnleem Fasmed withiarfromt face

-~ treatnen i ncre he | op d car n m bor file 116.

) 50" a5 baLt Sk R abyieany Bore 5 1 26, R Bere dhofle {2 SRbetaBial r ot i e
116 to sisagecarid ékté:icgr\aynﬁcaﬂy ﬂﬂ‘ﬁthg?‘r uﬁp@pebeydﬂmtwdam pmbea\ﬂtysucﬁh Rafm tool
joints | s sho va
bor o+ aPiGRRUP 1186 F0eT FimBdeRReY et afTRG e iBnomEat 120 A Gt n
rarss 126woat 122. Reabportion 1118 5 greartidte weghmehbadnneoiedtto frb8Pthad-AtacReg at its
upper end and elev 34 connect. rebetween. Tool 25 joint
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joint 132 on elevator shoulder 134 to provide increased support. Similarly, FIGURES 9
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bodies 102. Positioned within rams 128 is 6 5/8" O. D. drill pipe 136 with tool joint 138

30 attached at its upper end and elevator shoulder 140 connecting therebetwaen. Tool joint
138 will typically have an 8" O. D., as previously described. Improved ram bore profile 116
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As best seen in FIGURES 12 - 15, the unique ability of ram bore profile 116 to
support different diameter tapered tubular members such as tool joints is again shown
25 with the alternate variable bore packer 206. As before, FIGURES 12 and 13 show a pair
of rams 216 with variable bore ram packer 206 positioned within ram bodies 202.
Positioned within rams 216 is 5" O. D. drill pipe 130 with tool joint 132 attached at its
upper end and elevator shoulder 134 connecting therebetween. Tool joint 132 will typically
have an 6 5/8" O. D., as previously described. Improved ram bore profile 116 allows rear
30 portion 118 to closely fit about drill pipe 130 while supporting tool joint 132 on elevator

shoulder 134 to provide increased support. Similarly, FIGURES 14 and 15 show a pair of
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toward said front face of said ram body at an oblique angle, and; said pair
of diverging sides of said rambore profile connected by arcuate sections
to a front throat of said rambore profile, said front throat'l[]hﬁm/na][]’t
parall el sides that are substantially perpendicular to said front face of
said ram body. 2. Aramused in a ram bl owout preventer for oil and gas
drilling operations according to claim1l, wherein: said upper ram body

adj acent said rambore profile is inlayed with a different naterial than
sai d Upp@hati@PkiRgdy is:3- A ramused in a ram bl owout preventer for oil and
gas dri Iqﬁ?—ny—dpgrarrons according to claim1, wherein: said upper ram body
adj acent said rambore profile is hardened. 4. A ramused in a ram bl owout

preventer for oil and,gas drill,in operations acgcording to, ¢|aim 3,
Wher ol nl- sai & Pl HeH) Thea 1gm (REWoyY Rreveptsn 15 &1ben GAsIeiing) 0 N o v
2004 10 5. Aoyahiighd compriingm packer assembly used in a ram bl owout

preventer for oil and gas drilling operations, conprising: a ram body; said
ram body havaremédddyont face, said front face having a rambore profile

positioned thenejn; i d.r.am bor rofil.e substantially U shaped to support
a shoul der eds’aeiﬁi Eﬁrﬂﬁ %‘?@yn&%gg %\ﬁ?ﬁtl '%Cg §?§§ﬁqq?za°%|”'ﬁ?‘r]§'9e? PUREE a plurality
of si deprpfiRiqsusiticried thetehy, Seal positioned on said rambody to seal said
ram body within a ram bl owout preventer; said ram body includes a | ower

body and an SA¥hEMURRIe, Pretiecsubsiantially shishaped tasdprerbarshsatdergds i ne a ram
packer tﬁﬁgliaf'}‘n ﬁpﬁ%iﬂ%ecﬁfﬂdddiéhﬂg%ﬁ%' gl ly U shaped ram bore profile in

said ram body I ncludes a 'rear portion subStantially forned as an arcuate

™y segnent, a paid rarh batiyiechidey e lahes bodyearsd ag dppen sadyd saeblowssr t | on of

SO e SRR A T LG L
connect ed baid substantially U shaped ram bore profile in said ram body includes
a rear portion substantially formed as an arcuate segment, a pair of
diverging sides extending from said rear portion of said ram bore profile
toward said front face of said ram body at an oblique angle, and;
said pair of diverging sides of said ram bore profile connected by
arcuate sections to a front throat of said ram bore profile, said front throat
having paralie! sides that are substantially perpendicular to said front face of

said ram body.

2. A ram used in a ram blowout preventer for cil and gas drilling
operations according to claim 1, wherein:
said upper ram body adjacent said ram bore profile is inlayed with a

different material than said upper ram body.

3. A ram used in a ram blowout preventer for oil and gas drilling
operations according to claim 1, wherein:

said upper ram body adjacent said ram bore profile is hardened.

4, A ram used in a ram blowout preventer for oil and gas drilling
operations according to claim 3, wherein:

said ram body is for use with a variable bore packer.



arcuate sections to a front throat of said rambore profile, said front
throat having parallel sides that are substantially perpendiﬁgl ar to said
front face of said rambody. 6. A variable bore ram packer a e’NrBVyZQﬂs’fed
in aramblowwut preventer for oil and gas drilling operations according
to claimb5, wherein: said upper ram.,ody adjacent said rambore profile is
hardened. 7. A variable bore ram pagker assenbly used in a ram bl owout
preventer for oil and gas drilling operations according to claimb5,

wherein: said upper ram body adjacent said rambore profile is inlayed with
a different material than said upper ram body. 8. A ram bl owout preventer
for oil 5and dawvadablel iboge ozen apackes assEmislyngsed paia rafm \biswalt e bore

rams, conprising: .10 Nov 2004 11 a body with a vertical bore; a pair of
0pposi nB%@Hi&r{}g%@i@ﬂ%gﬁﬁgr IROAPErAYONS; SPHREENOh sai d body; a pair of
opposi ng varhafnsdiFe rams laterally noveable within said bonnet

assenbl i es; each of "said ram bodies having a front face, said front face
having a rageiddas bedy havingos fronbfase, saidrfeint;fasaihdvingna bamebgreof i | e

subst antj al | J. .0 support a shoul dered tubular nmenber within a

speci fié\'{?%!:ﬁ é‘%ﬁ%ﬂeaéf@%b%ﬁ a plurality of side packers and a top seal

- positioned ogni@asi IedreSproflie sEUBIAGEIEY SRas@Rto Sapport anskaiYerslt hin said
ram bl owput preventer; said ram body includes a | ower body and an upper

body, sthbHlar sigrbeyilyinaspeciied dispisterygagedef i ne a ram packer cavity
ot e g S o ) AR g, 2o

i ncl udes rtion as an arcuate segnent, a pair
of di versgiahgaidirdmsbait withinregraim bloveait grevemtenpor ti on of said ram bore

profile toward sai d%{yron face, of said ram body at anp ob|jque angle, and;
sai d pair of° AP oy Erlydes ’%ré"?‘&n‘?"ﬂfg]?@ Rﬁ‘it?%&:éﬁ @’t"@tﬂ by arcuate
sect i onfpdyGand $4i@tippbhbody definé airm pHBkBPEAviR) Rbidietweahd front throat
having parallel sides that are substantially perpendicular to said front
f ace of said substantially ) shaped ram bore profile in said ram body includes

a rear portion substantially formed as an arcuate segment, a pair of

diverging sides extending from said rear portion of said ram bore profile

toward said front face of said ram body at an oblique angle, and;

said pair of diverging sides of said ram bore profile connected by
arcuate sections to a front throat of said ram bore profile, said front throat
having parallel sides that are substantiaily perpendicular to said front face of

said ram body.

6. A variable bore ram packer assembly used in a ram blowout
preventer for oil and gas drilling operations according to claim 5, wherein:

said upper ram body adjacent said ram bore profile is hardened.

7. A variable bore ram packer assembly used in a ram blowout
preventer for oil and gas drilling operations according to claim 5, wherein:
said upper ram body adjacent said ram bore profile is inlayed with a

different material than said upper ram body.

8. A ram blowout preventer for oil and gas drilling operations including a

pair of variable bore rams, comprising:



said rambody. 9. A ramblowout preventer for oil and gas drilling
operations including a pair of variable bore ranms according t,P claim$8
wherein: said upper ram body adjacent said rambore profile is Aaiaynedlls
10. A ram bl owout preventer for oil and gas drilling operations including a
pair of variable bore rans accordi to claim8, wherein: said upper ram
body adj acent said rambore profile is inlayed with a different materi al

t han said upper ram body. 10 OV 2004 12 Abstract of the Disclosure

| MPROVED mwh%gvﬁﬁ;og%g,cg%r\ém ABLE BORE PACKER RAM | N A RAM TYPE
BLOAOUT PREVENTER An 1 nproved ram bore profile for use wwth a variable bore
ram packer daﬂa@mf@ppbemglmmnehassembir&:kdatbral@xﬂmymedoinmauﬂ;b@yeventer used

in oil and gas dri)Jling.operations is Io ed. Th pved ram bore
brofi e in CAATR BRRREiFE YamebiBdarmirems BEaroly Zidbabic, BRBG S8 che 1 ont
face ofpdmeetiza8eRdl¥s; The U shaped ram bore profile extends between the

upper surface and l-ower surface of the ram body. The substantially U shape
of the i npreaaidot saidyamebedies ihawingsa fiont fane, shisd Biontefacedwving havi ng an

ar cuat of diverging sides that extend outwardly
towarderaweg);')ronrroh a@"es\l\eI IQt hepéa} body toa front throat that intersects

per pendi cul agdigy ra:hebdreq:%ﬂrbmaﬁnﬁ‘ahﬁ U ehapedito sifysort erstuksbrdd ram bore
profile js capable of being used with variable bore packers of different
conf i gJF’é‘t’ p()ﬁ'%mtmrdmtrln a specified diameter range;
a plurality of side packers and a top seal positioned on each of said
ram bodies to seal said ram body within said ram blowout preventer;
said ram body includes a lower body and an upper body, said lower
body and said upper body define a ram packer cavity therebetween;
said substantially U shaped ram bore profile in said ram body includes
a rear portion substantially formed as an arcuate segment, a pair of
diverging sides extending from said rear portion of said ram bore profile
toward said front face of said ram body at an oblique angle, and;
said pair of diverging sides of said ram bore profile connected by
arcuate sections to a front throat of said ram bore profile, said front throat
having parallel sides that are substantiaily perpendicular to said front face of

said ram body.

9. A ram blowout preventer for oil and gas drilling operations including a
pair of variable bore rams according to claim 8, wherein:

said upper ram body adjacent said ram bore profile is hardened.

10. A ram blowout preventer for oil and gas drilling operations including a
pair of variable bore rams according to claim 8, wherein:
said upper ram body adjacent said ram bore profile is inlayed with a

different material than said upper ram body.





