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UNI TARY BLADE SEAL FOR A SHEARI NG BLIND RAMIN A RAM
TYPE BLOANOUT PREVENTER BACKGROUND OF THE | NVENTI ON 1.

Field of the Invention [0001] This invention relates

to a unitary, i.e., one piece, blade seal for use in a
shearing blind ramfor a ramtype bl owout preventer
used in oil and gas drilling operations. Ramtype

bl owout preventers are part of a pressure contro
systemused in oil and gas drilling operations to
control unexpected well bore pressure spikes or kicks

as 5 they i ' .
[0002]  The ChFTATE/FERDE SERLTOR 4 SHEARING M Dk iW
vertical bore and RAMTYPEBLOWQRUTPREVENTEROSEed
opposi ng bonnet assenblies. Each bonnet assenbly

i ncludes a piston which is |aterall rmveable W thin
t he bonnet assenbl PAALRIUS i) NG f | ui d.

Repl aqeﬁbhefthaemdnﬁ@ el ement s cal l ed packers are
s. of the stons which exte into

OB TS inuEttoR FeiteR te.p Ui oo ian PG blsoh s6h dpriisg ina
rrsheadng blird reindsredrapstypé bbwpuigerentdr ysedih ofl ardigasdriting

A0 AR B BERE S o BB 50 s
aiifvj Q'q‘%ﬂllm Rperatiansiie aontesdiunerpected walbbare presswe spikes or kicks as

*b@k&oﬁ,mﬁ;ﬁemagmtg‘; ind@dfyl gur ations designed to
seal the bl owout preventer bore when the opc&]psm

ph08P2In sTher blowRi peeverfet basi 3 body yélb R Yericak hasmanda pait gijaterally

Odlsmﬁétkfﬁﬂipd%ihg ek a§§en€tﬂi§s mﬁ bbfinet eeéenmﬂﬁémadalal%t&ﬁ which is
1L T1C ?I Z

T BRAY olearda it fhe E3finelsZ8Eby Rl préstingoa Ragiue R dieiiaceatie

tepalingelemerits callgh paciers are moyntedsardhe ends of theepistomgwhich extend into
ttEé BH@Buttpj?@veK%F Bbr%aWhgﬁ 'il?es@@%to?ﬁ e ﬂéYedttg 5 cﬁﬁ&? poéiﬁon' S

t conmonl erre
OO TBferad e anicloshy e blewelt PrRYERIER, of IFlaRIOGRE 1", the vertica

HoRs6fthe bIBM&EttpréVén‘!eS isHebRakAd theZ@:k[nQQ&ﬁJmﬁ‘ ?ﬁ@se packers are

SRl o3t af o oS BhELE 2gni S PPty PREn Y barg when

S
15
heooppesing pistons Bey mbmdaoamir didsed pssition. fpaitypetof packir has ends
%&sﬁe&e ssaryr%u eoprlemﬁ@g. RS GGt BHveRtEr eorg Whkn the

shearin rans must orma pressure

§!%°UHUPY‘?%%F ‘H?F@lﬂ Qer ramweﬂeﬁlsn@dpéhw@ygw &alrpimpesectlon
erehding testightthe Verfican bor[e NG Be SO Mhorb NP W@p@ QaRfisonl referred

B B 3 e e 6 A 26RIOE b 4504 PR Sch L prosent
oovepicatiedissetdd. of t he bl owout pr event er

{0003] These shearing blind rams face a formidable task. They must be able to shear
through a piece of drill pipe in the blowout preventer bore and then seal against each
other to contain the well bore pressure during a kick. The shearing blind rams must form a
pressure tight seal during a kick until the well bore pressure can be controlled which can
reach several thousand pounds per square inch. The shearing blind ram has various
rubber seal eiements attached to it to ensure a complete seal of the blowout preventer
bore.
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bore. 1 [0004] These seal elenents, including the

bl ade seal of the present invention, are exposed to
tremendous well bore pressures. The bl ade seal of the
current invention offers a substantial inprovenent by
offering a sinple, easy to manufacture bl ade seal that
m nimzes wear and tear of the elastoneric seal

elenment with a pair of end caps to 5 mnim ze

extrusion of the seal elenent. 2. Description of

Rel ated Art [0005] Various types of shearing blind

I fUUB4M TheséalehdiSmenta del the BRME sBA Nthe ANt ifVtRtion, are
used. iooog&gg. S. ratent : %,76?,979 to J. T. . .
PEYROPER ORI AquS Mep!| PAre BTeTEUres it The Plade seRlof figpuprent jryention offers
r a sgisstantialimptovamentrisy dfieeing asimpde, leasytg ntaniufacieObidde sdatthat

LA aH o B BTNt it i 2 B g o

wininimige, extiugion of the) seakeleme®nded to a netal nenber.
[ 0008}, BésciptioRat RBfteoAt 4, 081, 027 to T. X. T. Nguyen.

B, e iRl ek B B 5 o i S5AL s rown
sarmlusafit er 15 shearing. [0009] The wel | head shearing

' P . 44,341, 264 . . H.. .
JBa s PN o0 S ik hrtiikstuB Sl qorie it Uhizing O

riinge ¢exhl gnound thejcasing bhivgicilag ramto  act as a bl ade

?ﬁgév\g gﬁ%ﬁgﬁ'n-%e ﬁo%ﬁﬁtp%ntupsho%mqﬁ 0. §.g%at5ﬂ. .3,%17.&%6‘{:651\&. J.

< >hear ™ ram bl owout preventer utt 11zl ng
rMeynisn § L figglosgs g1 blade sepbwithiiie Fubbgeelepentibgadesdp armetalmember.
anqud U8 Phtent ng.M?amﬁg@m kg, rf@y?ﬂtshbﬁé 86eating fdrh for

ar de oints to aid in jnitjatin e shearing
§B’FT°8ﬁ“ F@E‘g}%\%“% \Wiligihg g rubber @'ﬁf"eﬂb‘?"“ﬂ?%‘é’ff‘%'t?af [y to ggal after
®heartrigl , Jr. A plain rectangul ar seal acts as a bl ade

[ The ear_ ram,appharat u kN

3501, "R Wl rEaE Y oo AR AR, S NG, fise 20 F
diox et als discleses|aardbbary @ddment bbndelddn a tdsbesedarenvein a bioazdiegiram to

ty0t 4 A Bh@d sdggber. [0013] U S, Patent No. 5,005, 802
er et al. shows a vari able bore

h‘g@%ar {Jf §%§Vggéﬁq.w,qgﬁémp. ANES SRYueT a shear ram blowout preventer
utilizing a rectangular seal in the lower face of the upper ram as a blade seal.

[0011] A shearing ram utilizing a pair of hardened points to aid in initiating the shearing
action is shown in U. S. Patent No. 4,537,250 to J. N. Troxell, Jr. A plain rectangular seal
acts as a blade seal.

[0012] The shear ram apparatus shown in U. S. Patent No. 4,540,046 to S. W. Granger
et al. discloses a blade seal with the rubber element bonded to a metal member.

[0013] U.S. Patent No. 5,005,802 to D. J. McWhorter et al. shows a variable bore
packer for a ram type blowout preventer.

[0014] U. S. Patent No. 5,360,061 to L. M. Womble shows a blowout preventer with
tubing shear rams designed fo control the shape of the sheared pipe end.

[0015] The shear ram apparatus shown in U. S. Patent No. 5,515,916 to T. D. Haley
discloses a blade seal with the rubber element bonded to a metal member and a metal

2




10

15

20

25

[0014] U S. Patent No. 5,360,061 to L. M Wnble
shows a bl owout preventer with - tubing shear rans
designed to control the shape of the sheared pi pe end.
30 [0015] The shear ram apparatus shown in U S
Patent No. 5,515,916 to T. D. Haley discloses a blade
seal with the rubber el enent bonded to a netal nenber
and a nmetal 2 insert in the rubber elenment to aid in
sealing. [0016] U S. Patent No. 5,713,581.to D. W
Carlson et al. shows a bl ade seal of nitrite rubber
th r i rsed synt hetic, non-cellulosic
sgqﬁﬂ%%ﬂgﬁlYﬁ%m%ﬁeogﬁﬁpﬁéq@gal rol l over. 5 [ 0017]
UL0036] P&t nPatkiot N 5138,580 % DoVWRCarsanust al. showesa biad seakof nitrile

S I f ' .

o [iReef i Sffoll Gl a4 Sumthihe! oo AR fFbrplo i illentng sea

| Feliyers oN [0018] The bl ade seal for a shearing blind

r pown of ghs. IPAEISHENT. gi,mesos kOR. A@uﬁ@ﬁb\wsgm&@t&ea! lbléﬁgd;jtlih!iﬁng a
rd r type bl o ter used in oil an

gg@r%ﬁ?qqr?cﬂgiag%g?aéfa{emgg t?ﬁ& é{'i e BTG ut preventer has

a body with an axial bore, a pair of opposing bonnet

assenblies and a pa'%uﬂmﬁﬁﬂfﬁ‘rﬂ% llﬁ@@bﬁt erally

noveable within th
plo8t8Iyr Theeklade sqalifos @ shearingdlind ram of the pregend inveetion is designed for

f hdel .ﬁla stJﬁaa.taquttpse sab@m%eaeﬁ@vsgmﬁ o.’p&wgas@muﬁé opé?ét%ns The

;’Qe bl ade seﬁ* |nc des an el ongate menber _havi ng
Pl preyeats asc?P with angxial borg 2 paigef QpPesinganet asgemblies
Ugrplesr paiusfloppesigichnas [atefzly motreabld witHin the boovet assarblieclsy a

T ssfu géd fillﬁd %&h\p&{ tﬁ%pﬁt%&?lgw Igf\%?laﬂlatﬁ% tﬂrogéh lh%tb%’\o\%lu{ |¥re¥en|ter body

er ou
oanaéborea q)'e!a@&s@pa! Iméwées;an gihrgatemambeihaying cegeseraliy samzgircular

aees S Bl \ﬁtht J‘éﬁrv@cﬂ&ﬁﬁ? §urPace %ﬁ&TH hﬁﬁ@éﬂtlﬁf%ﬁlag roW@V@urface The fiat

formed in th ram of the shearin
dewersyfgee Hﬁ?é“ p%ﬁ%%t?rﬁav ?%mﬂgr%sﬁ%aé @BDBWPU’I'VW"" have a metal
faatar egp bordeddioertivaThes matat oitgecaps forinhkd deLiedmgkapdt edfdges a

tt‘%&pféh%%tdrfgl%ﬁ$@f I‘Eled %Qhé p%}e?]rar@o ele @ﬁéé?ﬁ{; bfﬂJEH gﬁ-taégémuy The

resen a uni
waosmaalpwewm has %Wﬂm @cls!guslqdawdh%t spnlatagﬂagt tagblade seal after

itheopipy Rhkaded. cycle and fits in existing bl ovvout
%Qéinters @%I ({H%Jt E‘Sese Wi t.h o& her oblj bt i'f

t Ayprincipel ohigct pf the prRsentipveRtion top QV'E%P H{“&?ﬁy Bdg seal for
Wisé In shiparhrd biind eams ihat hitcarcirraved afervgele dndifits @i @dstingl blowout
fpper\;%tgrspar t of this disclosure. A full
[0020] These with other objects and advantages of the present invention are pointed
out with specificness in the claims annexed hereto and form a part of this disclosure. A full
and complete understanding of the invention may be had by reference to the
accompanying drawings and description of the preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0621] These and other objects and advantages of the present invention are set forth

below and further made clear by reference to the drawings, wherein:

{31
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25 and conpl ete understandi ng of the invention may be
had by reference to the acconpanyi ng draw ngs and
description of the preferred enbodi nents. BRIEF
DESCRI PTI ON OF THE DRAW NGS [ 0021] These and ot her

obj ects and advantages of the present invention are
set forth below and further nade clear by reference
to the drawi ngs, wherein: 3 [0022] FIGURE 1 is a
perspective view with a cutaway section of a.shearing
blind ram assenbly utilizing the bl ade seal of the
present invention installed

b A&t Iﬁ%‘éﬂﬂ%? P%@g%{:tly?]wg\w\{l]tgﬁ&uégvgy a?ﬁ:qop nrﬁxl?eanng blind ram
Opsyeniblyoniizing Qﬁfﬁiﬁdel%bﬁlﬂlfhe?preserm mventioh rdttied ineatypital rane-type

FI GURE 3
E‘S@%‘Ignﬂgﬁ,"e& Iuse oﬂ%ﬁ%&% Xrtillhng c[pgga%éll am of a s Ihzafll ng
blaoas] r EIGURIS 8 éndrl gxpirdedaieivief the qhﬁermléldd [R5 Agsemily.
[ @B?ﬁ] HC%#E@S?S 4 ParflalRRPBES itk of’t'l'l@ ¥ rdrh 81 H5RAfing blind ram

e present 1 nvention. FIGURE 5 is an
eFQ?@mbiYcﬁ'i‘OWW%ﬁM%@OFﬁ@“shear| ng bI ind ram assenbl y
afotozs] FlGURMY isod pdrBsedileview bf e Qléﬂétssﬁl oamd prdsentimatition.

M NN TN TR, -

r ﬂéﬁigemﬁe blowbineprelfentsir lagd;theajinﬂemaltseanﬂgabelmmahﬁmd lower
an i sonetric view of a ramtype bl owout preventer

1'5' Used in oil and gas drilling operations is shown.

The ramtype bl owout preventer 10 includes a body or

housi ng 12 WggscRIPTION ORI THEPREFERRED EMBODIMENT | Y
DEBCRIPFION OF THE PREFERRED EMBODINENT

9T Ao D PNy Brovfjosr B UR0Y I RE T a8 g view

| HaAaa tyye SowbRpasletter tleuSsssn b andgashdriling opératias dntHown. The

zrm&é’t O areegeF S0 nseeR PPy & foyPing 1 Wyl B8 He anc

aﬁféra’ﬂsi H]lcsﬂbsedl’raﬁifg‘imﬁwaﬁsi ?s Bohmmmsémb||bs 18|anbenq;1n¢mk:to lthe body 12

t r t t

AR el o ) Bh 3 S, B g sy 19

HadideaGincaatuation megns 22] ikBiding acpistor 24 eotl cannectioh et 26; Yvhile only

b

I#‘Hg@ eg&gqgi‘nﬁﬂ&}ﬁalﬁ% rg%ﬁg?ﬁ' ﬂ&loWn' R UnB&rstodd BF B oididinary

["ade se esent | nventl on.
Asicillljlathe@ﬂt thelthere79a pair ofepposeshguidenayh M andRetyation mepns,22. Each

h rc?dgzé i8 cgﬁne’cfeﬁ' 9%%@56%@ Hﬂhd Enﬂa%éhﬂﬁmyshehﬁng blind ram
hearing blind ram assenb is's

In an
eag.gela (gs\;qc@gep A bﬁqd@@p@ 39 qf the present invention. Actuatlon means 22 allows
ram and shearing blind ram assembly 28 to be reciprocated within guideways 16.

[0028] Shearing blind ram assembly 28 is shown in an exploded view in FIGURE 2 to
aid in understanding the relationship between the parts. Shearing blind ram assembly 28
includes lower ram 32 and upper ram 34. Lower ram 32 includes top seal 36 and side
seals 38 that seal against guideways 16. Lower ram 32 includes shear blade 40
positioned on its leading edge and seal surface 42. Upper ram 34 includes top seal 44
and side seals 46 that seal in guideways 16 in a manner similar to lower ram 32. Blade

seal 30 Is positioned on the lower face of upper ram 34.
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aid in understanding the rel ati onship between the
parts. Shearing blind ramassenbly 28 25 incl udes

| oner ram 32 and upper ram 34. Lower ram 32 incl udes
top seal 36 and side seals 38 that seal- agai nst

gui deways 16. Lower ram 32 includes shear bl ade 40
positioned on its | eading edge and seal surface 42.
Upper ram 34 includes top seal 44 and side seals 46
that seal in guideways 16 in a manner simlar to | ower
ram 32. Blade seal 30 |s positioned on the |ower face

TogRH 5 Herl B i 1TRE 5 Saber o de e Tt veticR oo e o of

FICORE tb detter |lusﬁaﬂeamepddtening :af bladmsefagamfhehhrad.etra@ezdndal or

3 | ¢ ushaped .
o B Hfher ort AR, PRl i RL T B0 of pRRRRE 4. ippezoca
Bn“do‘v'e fqilt sieaped igrooge 48 dxtends the Fll vadth pfewbpgr Govad. 48

%fdgﬂ\sttggt ;e%in &ME %{bédgg Q@gl s a%eé&gﬁigélor@%te member

est"seen I n ( sea I ncltu
§é farmed|of melded gehber argthersuitabje ¢le$tﬂ@erlwatﬁml having apprgraly

gémpé.nsarar ok adien 8k %‘éfﬁ%ﬁédlﬁ- ook 8kiRh shf:ms BQuRed upper surface
sem -circular cross sectign :

8 A0 abslantialy 1ot e Sirce Sh T3 IHar shiece a8 s a falsof lateraly
§i¢éﬁ<ﬂﬁgas:d5£smdt @y&?gmrma krbin sfehﬁ-bl;'dulwt\/@foﬁ sédhias 84. Wuter caps
B 2 ReiEH T B Sk B e S g o those ofoinary

s&minme ant Ld)titér e 62 amtmﬁbf%mleubmlawmaa@sﬁ&nafeﬁal and

eveﬁ E)nﬁd tap aA aéu?{ %llg;lslé/ fo??ﬁ%a:gjg‘nggt \3 {hd F nﬁan?tnra ezou?gl or “dove

I nary
@J’t ahape@hp@OBQ4& ing1pper iraR4otb enettl‘a Iblade sedl 3P Ischeld/securely in
ble stiff material and positioned at an acute
e for engagenment with conplenentary trapezoidal or
gﬂe Attypigal S%‘W&E%ng’%@y@’ B@s |f‘?1'°W§rﬁ’é’Fh sheatingbling ram assembly

ﬁm%ﬁe&h moaﬁalevéﬁerl 19, A8 Iréin$ 8RWARLY. This cal&s 5.,5@& tobe
[003 A typical_sequence of operatign is as

d?‘?’%daciﬂ §°er UPB®hH 'Q@%rﬁﬁ‘ﬂ peal syrfaced2of F%’ fﬁ'i" V32 fo slde

&Jeawandm@\neabﬁ fitfiky retah@nshmoﬁtrrﬁe@ hos&tent thises 6841$68Face 42
ower ace er ra

64 tao. b d 5 f
BBies i 33 19 Gore5ed 34 5521 305y R0 LR st e opRGGe, b B0 as
esaandh FIGURE SCTm:sseafS| 36tand@g4rant aide aaaly BY andses bls o sead against

dlidew] %‘H% Feensre 46 a;I:ré"tHr EQ%‘?th@@eﬁ% bofRY f(e?@'r\%é % -

nst curve er SUI‘ ace
[B032]e BeatonSuctisn ﬁnmb ositarckelade seal Iér aSsharisg blrrmhamerall Be readily

tﬁlge%ﬁ%d‘%n?{gng f&bgﬁ iﬁéﬂcﬁptéﬁ an ﬂvﬁlpbeaéﬁ%ﬂ tlﬁ??ﬁa\/@ Ao e ﬁ unitary

% sure a Conp ete sea
eahthak naérangwew%@‘e C{’%Qﬂ fity ineexistings bloweut Ipfﬂ*(e’i‘ﬁﬁfsny
RiithEiote AbifiE SheSR M ntib® habeeR&RABIVT BndddsbAbedaithieddec® certain
prefeg'ed meodiments it is obvious that equivalent alterations and modifications will
occur to others skilled in the art upon the reading and understanding of the specification.
The present invention includes all such equivalent alterations and modifications, and is

limited only by the scope of the appended claims
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understood fromthe foregoing description and it wll
be seen that | have provided a unitary bl ade sea

that has an inproved life cycle and fits in existing
bl owout preventers. 25 Furthernore, while the

i nventi on has been shown and described with respect to
certain preferred enbodinents, it is obvious that

equi val ent alterations and nodifications will occur
to others skilled in the art upon the reading and
understanding of the specification. The present
inven%& N ﬂclu es all such equivalent alterations and
modi f VRS f is limted only by the scope of

t he appdnaettypé blowsutpralieater feg ot hed gastdrilling ofperafions including a
r nter for oil and gas drilling
o%ﬁ%%%‘?%ﬂ@ I%ﬁg%'aﬁrs‘?ﬁbe shearing blind ram

conpr Aoy with aiyedigaleres a vertical bore; 5 a pair of

Oppos brpglrboamismg%aﬁé_: lab@gnbliiad ataéllywusébmﬁ eﬁld ibtedys ai d
oSl n ear rrB. al e
e - Bibat of bring BRESG iR AT Al mofeabfl Gimiftaid Byt

f assegwlies:ng agai nst an opposing shearing blind ram
di s poﬁ%ﬂadb r&.esnsr &%:.nfayansﬁ{ﬂf@adoeﬂg Rhidilg biFramSdidpgdsed in one of
bl ade seal havin ener a senm - Ci rcul ar Ccross

s&d phaaring blindramg. iﬂq%'@?%ﬁ ’Fe}?' g 3 generally semi-gieylar cross section;

S ec]tc | Sdid béﬂérﬂ@ sanfi-diFouRe cwa@ Séctibh hbdfga amdeaau;ipéwmface anda
surrace, sal

hay
TGS P SRS sk P aPSending s i ot
S"am'ym“d'hﬂ‘*dﬂge@hdw% agaifer capi@ndsai d general |y
sem - glig ﬁﬁ#e@élly%’éﬁﬁ-ﬁlrﬁﬁ? E#o@é‘?éc‘i-om' rﬁ&@‘eooéf ripdeper. 2. A

ramt | owout preventer ol | and gas dr|II|n|g‘
oper at- ﬁ%mTtYRﬂ qug prgventer forpilgndigas Hl'"i"r‘ﬂal"ﬁeﬁﬂms including a
aénéemg Blghdtrém Geddriing to @R €ivhier@@ch of said pair of
lateral |y ext en.dl

som - caey 518 PAE pRIY SReh AR o tapinb Rty B R <o

prireulancress $egtiooi | and gas drilling ope_ratl ons _
ey 8t A%ty Uik ookl AENATEO L brefatighintuding

| shearing blind s3m apearding o %@ 2, phepeiry. am type bl owout
Pr evegHisutbifap® le tntedRsailf latehdll{ BxtoRigpdidern s

I ncl UIP R gam—type blowout preventer for oil and gas drilling operations including a
shearing blind ram according to Claim 3, wherein:

said outer caps are formed of metal.

5. A ram-type blowout preventer for oil and gas drilling operations including a
shearing blind ram according to Claim 4, wherein: _

said outer caps bonded to said laterally extending sides to form an angle for
engagement with a complementary groove formed in said shearing blind ram.

6. A ram-type blowout preventer for oil and gas drilling operations including a
shearing blind ram according to Claim 5, wherein:

said curved upper surface of said generally semi-circular cross section extends

" above said outer caps.
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shearing blind ramaccording to Caim3, wherein: said
outer caps are forned of netal. 5. A ramtype bl owout
preventer for oil and gas drilling operations
including a 25 shearing blind ramaccording to C aim
4, wherein: said outer caps bonded to said laterally
extending sides to forman angle for engagenent with
a conpl enmentary groove formed in said shearing blind
ram 6. A ramtype bl owout preventer for oil and gas.
drilling operations including a shearing blind ram
accor :

st ace oppEypl Bl el HAleF 1aton 40 ) Gl 5 8ubBl o -
esbesiing b"ﬁb@ﬂba@afwgdemlm@aybere@ 7 A ramtype

bl owo léhld&rngré%hﬁfenfsﬁﬁ dRitdr cgﬁ%&.aéd & daid taideang eﬁéﬁa.hwées is an
n

i ncl ud| nI shearing bli ram according to Claim®6
wASY8 ARY sal d angl e between said outer caps bonded to
sal d IBatAestehting ieint emdiasgenshlydies a irsm-fype blowsuepravagiter .uséd in oif and

aéﬁu,ﬁﬂ%ag lePfiofd, |cg,qg,r%gq assenbly for a ramtype

omout event er n oil and gas drilling
opera?FG‘HBe”E'BﬁﬂFiaé‘?%"afﬁn upper ramand a | ower ram

sai d yg@Beppdéragmand sﬁlau&aérmincruaﬁg it} dedfdidha sidelbess #rSealing in
seal i a gui deway of a

and side seals for
rﬁﬁyﬁﬁ‘ﬁ@’?{e WP%PBV%%P&‘%’E"@O a bl ade seal positioned
on t he blagesealfpasitored arahallowppface nbsaid ypedrangwer ram

i ncl udy;p gﬁv@ ﬁ’naﬁ&iﬁéggﬁal sﬁf‘fa@é@f‘%ﬁ%e?@v&lﬂ sa bgade Seal when

bl ade s earl Fam asse

c$%§*@aﬂ§&b@1d5ﬂ@@§smy istpseflg a general |y
sem - gdid Babidked havdfg 5@&:@@@ seﬁﬁblﬂ:uﬂﬁ al%&salsédron

sem -ci.rcul ar. cross._section ve
Sur 1 210 G SoR fisieF bt peifin Pt P v Floge and a
Hawerspriace aaid ioferlsatfarediaving @ﬂaemﬂ lal&yalsrledmamg aides, gaidmpair of

%tgrehlg(eﬁgﬁ& h%suﬁéé{%bﬂ'h%&n&b%ﬁ%r pfaving a outer cap;

sem=-circu r cross section is
nol de%?'%ﬂe'}emi'béﬁm'"gfcuiﬁf eRenFactien Simakedrdmbbesenbl y for

a rang.t XRRedng Wi raRT REEMbK forsSBM-tyPe Mblol Pfbventer used in oil and
gas drilting operations according to Claim 8 wherein:

each of said pair of laterally extending sides tapering outwardly from said semi-
circular cross section.

10. A shearing blind ram assembly for a ram-type blowout preventer used in oil and
gas drilling operations according to Claim 9, wherein:

said outer caps are bonded to said lateraily extending sides.

11. A shearing blind ram assembily for a ram-type blowout preventer used in oil and
gas drilling aperations according to Ciaim 10, wherein:

said outer caps are formed of metal.

12. A shearing blind ram assembly for a ram-type blowout preventer used in cil and
gas drilling operations according fo Claim 11, wherein:

said outer caps bonded to said laterally extending sides to form an angle for

' engagement with a complementary groove formed in said shearing blind ram.
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gas drilling operations according to Caim8 wherein:
20 each of said pair of laterally extendi ng sides
tapering outwardly from said sem - circular cross
section. 10. A shearing blind ram assenbly for a
ramtype bl owout preventer used in oil and gas
drilling operations according to Claim$9, wherein:
said outer caps are bonded to said laterally extending
sides. 25 11. A shearing blind ramassenbly for a
ramtype bl owout preventer used in oil and gas
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17. A blade seal for a shearing blind ram for a ram-type blowout preventer used in
oil and gas drilling operations according to Claim 15, wherein:

said outer caps are bonded to said laterally extending sides.

18. A blade seal for a shearing blind ram for a ram-type blowout preventer used in
oil and gas drilling operations according to Claim 17, wherein:

said outer caps are formed of metal.

19. A blade seal for a shearing blind ram for a ram-type blowout preventer used in
oil and gas drilling operations according to Claim 18, wherein:

said outer caps bonded to said laterally extending sides to form an angle for
engagement with a complementary groove formed in said shearing blind ram.

20. A blade seal for a shearing blind ram for a ram-type blowout preventer used in
oil and gas dirilling operations according to Claim 19, wherein:




16. A bl ade seal for a shearing blind ramfor a

ramtype bl owout preventer used in oil and gas

drilling operations according to Caim 15, wherein:

each of said pair of laterally extending sides

tapering outwardly fromsaid sem - circular cross
section. 20 17. A bl ade seal for a shearing blind ram
for a ramtype bl owout preventer used in oil and gas
drilling operations according to Caim 15, wherein:

sai d outer caps are bonded to said laterally extending

si des. for, a shearin
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shearlng blind ram 30 20. A blade seal for a shearing
blind ramfor a ramtype bl owout preventer used in
oil and gas drilling operations according to C aim 19,
wherein: 8 said curved upper surface of said generally
sem -circular cross section extends above said outer
caps. 21. A blade seal for a shearing blind ramfor a
ramtype bl owout preventer used in oil and gas
drilling operations according to Caim20, wherein: 5
said angl e between said outer caps bonded to said
|aterally extending sides is an acute angle. 9




