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*THE'I NVENTION 1. Field of the Invention This invention relates to an
i nproved shear ramcutting blade configuration for use in a shearing ram

for a ramtype bl owout preventer used in oil and gas drilling and workover
operations. Ramtype bl owout preventers are part of a pressure control
system used in oil and gas drilling operations to control unexpected well

bore pressure spikes or " kicks" as they are commonly referred to in the
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retrieve the aforementioned tubing or cable from the well bore before closing the rams.

Therefore it is necessary to have shear rams that can cleanly cut through these members
and seal the weil bore.

These shear rams face a difficult task. Recent requirements promulgated by some
drilling contractors include the ability of the shear rams to shear up to ten strands of cable,
multiple strings of steel tubing or a combination of the two, or multiple strings of a
composite tubing with electrically conducting wires in the wall. Each of these requirements
poses similar yet different requirements on the shear rams. in the case of multiple strands
of cable the flexibility of the cable along with its inherent toughness makes it particularly
difficult to shear or cut cleanly without leaving partially cut strands of the cable in the
blowout preventer bore and thereby making it especiaily difficult for the shear rams to seal
after the cutting or shearing operation. Shearing multiple strings of tubing poses an almost
opposite problem in that their rigid structure causes the individual strings of tubing to



1 3 AUG 200, flatten and extend beyond the outer edges of the shead 3aiWG 200!
cutter blades as they are initially squeezed by the blades. This can cause
unsheared pieces of tubing to interfere with the closing operation of the
shear rans and difficulties in seal hbng. Thus, the shear rains in a ramtype
bl owout preventer nust be able to cleanly shear a variety of nenbers and
seal the blowout preventer bore afterward in daily operation. The double
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over existing shear rans of the current invention offer a“"significant
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to the existing blowwut preventer design. 2. Description of Related Art

U. SPP%?%?E%%%{WS,QQi&@u@FWSwlpqg. ans et al. gate val ve adapted for

cutting i ' [ Ng: [ NSert seat, for, shearing a
wreli ne%%%k%é%egy)g%g%u?ﬁéﬁi ° Wh@osﬂérgg‘?&r%% @Qgebev% l?/éo 31%‘2‘?’&3318?% hown in
U. SvarRy @fitmé¥oberS 80 Jedl3the tMlowor® preRdid Wire alterwald Sk RA§SoRrARhE Thi h 2

| ayer of hard facing material welded to the face of the ' gate to ensure the
gat Goublresheprng ransafdke apret indentiongffh e sighifipaniimpatveomest oveaexistng sheant er f er e
with sealin operations... SUWARY OF. THE I'NVENTI ON The doubl e -sheari ng rans
o - e 8 SR TDBRLOB P T & EUNGHE PSS GVer SN AT AP gD

bl owsng RS d&gﬁ‘& [ | okt ol L wor kover operations. The
bl O\Aoutmpfor eveniﬁfgr has Sgl@g%g)b/us\%ﬂ?Rg’gﬁugéﬂieg'%ﬂt%gireg@ﬂa pai r of opposing bonnet

assenbl iZDesedptiorpal Relatkd Aspposi ng rans |laterally noveabl e within the

bonnet epblies, ref_erablﬁ bw, pressurized fluid source to control
f1 ow of Wt Fateptierd. 1 tddn MRe Willinmsiat ab gatearatveradaptey forquitingywirelineThe

do B {TBY, ' Q’H? r.shear r oper at ed by one bonnet
)as;{%ir{%ay angtrlgriw‘3 %%%ggl ngtfog%egﬂgﬁgar ‘§§1°%b§%§‘51t’°€89§1§?r$ﬂ-_e ot her bonnet
assenbl Yhe Fhearinpvgare #dleaippapus@swadn 19SNPAtakt No. Sheped 1!th H}?G@Hb%%ﬁmgul ar
paral | el epiped with a pair of opposite sides rounded to fit the owout
pr él-hitclgsena gpte Witl a|laxge of bard fecing materia) wehdet ucl ¢heafaceivf thegzatd womsare one

Si 1,th, a notched tut .ed formed on its |eading edge.. The upper

shcelger E%tgrﬂog"f QSP B’éu%ﬁ&@?’ﬂflg gﬁ%ﬁﬁ’éﬁﬁe‘a’em Bs that é’&‘{“i‘i@‘gF ?r%p%FPaé%pi ped
W toBerafliod@i I of opposite sides rounded to fit the bl owout preventer body.
The upper .shear ram may al so include an upper cutting bl ade and a | ower

gui de bl ade vertically Y ©OF THi t her ebet ween. The cavity
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e double shearing rams of the present invention are designed for use in a standard ram-

type blowout preventer used in oil and gas drilling and workover operations. The blowout
preventer has a body with an axial bore, a pair of opposing bonnet assemblies and z pair of

opposing rams laterally moveable within the bonnet assemblies, preferably by a pressurized fluid

y  source to control flow of well fluids through the blowout preventer body axial bore. The double

shearing rams may include an upper shear ram operated by one bonnet assembly and an-
opposiﬂg lower shear ram operated by the other bonnet assembly. The lower shear ram majr be
generally shaped like a rectangular parallelepiped with a pair of opposite sides rounded to fit the
blowout preventer body. The lower shear ram may include a cutting blade on one side with a
notched cutted edge formed on its leading edge.

The upper shear ram also may be generally shaped like a rectangular parallelepiped with
a pair of opposite sides rounded to fit the blowout preventer body. The upper shear ram may
also include an upper cutting blade and a lower guide blade vertically spaced to form a cavity
therebetween. The cavity may be sized to receive the lower ram’s cuiting blade in close fitting

engagement when the rams are closed. The upper shear ram preferably has a primary cutting
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FIGURE 2 is an expl oded view of the double shearing runs. FIGURE 31s a
per%‘%ﬁfﬁ%’}“’m@epﬁ& sheatramsamtih the shearingds ganepleter i or to shearing of nultiple

cabl e stpandSith 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
understandiﬁg of the invention may be had by reference to the accomﬁanying drawings and
description of the preferred embodiments, | |
BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and advantages of the present invention are set forth below and
further made clear by reference to the drawings, wherein:

FIGURE 1is a perspectiVe view with a cutaway section of a typical ram-type blowout
preventer used in oil and gas drilling and workover operations utilizing the double shearing rams
of the present invention. |

FIGURE 2 is an exploded view of the double shearing rams.

FIGURE 3 is a perspective of the double shearing rams just prior to shearing of multiple

cable strands.



4 FIGURE 4 is a perspective view of the double shearing rans aftei 35%3%

=~ of multiple cable strands. FIGURE 5 is a side view of the double shearing

rans just prior to shearing a wire cable. FIGURE 6 is a side view of the
doubl e shearing rams just after shearing a wire cable. FIGURE 7 is an

expl oded vi ew of the double sheari ng rans showi ng the primary shearing of
a wre cable. FIGURE 8 is an expl odéd view of the double shearing rans
showi ng the secondary shearing of a wire cable. FIGJRE 9 is a perspective
of the doubl@/RREds pipgrsPertive Yigw opthesloupls sbaarng raspaftersheating ef t ubi ng

st ri nggultiple @able sk@nlis a perspective view of the double shearing rams after
shearing of multiple tubing strings. DESCRI PTI ON OF THE PREFERRED

EMBODI VENTFNGYRE Bds a sislecdew af ﬁﬁéioaglawhﬁgmg A Ipsimrioe tA sheaying @ VArGGURE 1, an
| sonetdple View of a ramtype bl owout preventer 10 used in oil and gas
drilling and workover operations is shown. The ramtype bl owout preventer
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' DESCRIPTION OF THE PREFERRED EMBODIMENT
With reference to the drawings, and particularly to FIGURE 1, an isometric view

of a ram type blowout preventer 10 used in oil and gas drilling and workover operations is
shown. The ram type blowout preventer 10 includes a body or housing 12 with a vertical
bore 14 and laterally disposed ram guideways 16. Bonnet assemblies 18 are mounted to
the body 12 with studs 20 and aligned with laterally disposed guideways 16. Each bonnet
assembly 18 includes an actuation means 22, including a piston 24 and connecting rod '
26. Each connecting rod 26 is connected to a pair of shear rams 28. The pair of shear
rams 28 includes upper shear ram 30 mounted one of the connecting rods 26 and a lower
shear ram 32 mounted on the opposing connecting rod 26. Actuation means 22 allows
upper sh.ear ram 30 and lower shear ram 32 be reciprocated within guideways 16. Upper
shear ram 30 includes guides pins 34 that mate with guide holes 36 of lower shear ram 32
in a manner to be described hereinafter.

Upper shear ram 30 and fower shear ram 32 are shown in an exploded view in
FIGURE 2 to aid in Lrnderstanding the relationship between the parts. Lower shear ram 32
is a generally rectangular parallelepiped shape with rounded sides 38 that fit in laterally

disposed ram guideways 16. A slotted key way 40 is formed in the rear of lower shear ram



di sposed ram gui deways .16. A slotted key way 40 is formed in the rledr Aub 2004
~ lower shear ram1 3 AUG 2004 32 for attachnment to connecting rod 26. The
front of lower shear ram 32 is machined to formcutting blade 42 with
| eadi ng edge 44. Leadi ng edge 44 has a wide "V' shape that fornms notched
cutting edge 46. Notched cutting edg‘ﬁ 46 is inlayed with a substantially
harder material on its top edge 48 d on each of two pads.49 on its bottom
edge 51, This hardened tq é:;e 48 ai ds during the shearing operation 1o
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shearing action_of the présent inventionis en’in
cutling edge 66. Primary cutting edge 66 and secondary cutting edge 68 are inlayed with
a substantially harder material 70 to resist damage when shearing hard steel members.
Top seal 72, side packer seals 74 and blade packet seals 76 combine to seal within
guideways 16 and against lower shear ram 32 when the rams are closed.

Referring to FIGURES 3 and 4, upper shear ram 30 and lower shear ram 32 are
shown with multiple members, specifically multiple strands of cable 78, positioned
between them just prior to shearing. Guide pins 34 on upper shear ram 30 aid in keeping
multiple cable strands 78 in position until shearing can be accompiished in FIGURE 4. As
upper shear ram 30 and lower shear ram 32 are closed the “V” shapes of the cutter
biades also aid in keeping cable strands 78 in position for shearing.

The unique double shearing action of the present invention is best seen in
FIGURES 5 - 8. A single strand of cable 80 is shown in FIGURE 5 just prior to its initial

shearing. Notched cutting edge 46 of lower shear ram 32 has cable strand 80 pressed



FIGURES 5 - 8. A single strand of cable 80 is shown in FIGURE 5 just Jpriiter 20
- to its initial shearing. Notched cutting edge 46 of |ower shear ram 32 has
cable strand 80 pressed 1 3 AUG 20"L 6 against primary cutting edge 66 of
upper shear ram 30. As upper shear ram 30 and | ower shear ram 32 are

forced together by actuation nmeans 22, cutting edge 46 and primary cutting
edge 66 performan initial shear of &able strand 80. Further novenent of
upper shear .ram 30 and Iovver shear, ram 32 causes cF'lbI e stééamd 0 to be
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FIGQURES 7 and 8 show this shearing action in greater detail and denonstrate
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to ensure a cl ean secondary shear. A furt uni
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multiple tubing stringS 86 in position until
secondary cufting edge 68. This ensures any strands of cable 80 not cut by the initial
shear will be cut by the secondary shear. Also, the forcing open of cavity 62 causes upper
cutting blade 58 and lower guide blade 60 to exert a large clamping force on cutting blade
42 to ensure a clean secondary shear.

A further unique feature of the present invention is shown in FIGURES 9 and 10
that is most applicable to the shearing of steel and composite tubular members. Upper
shear ram 30 and lower shear ram 32 are shown with multiple members, specifically
mulitiple strings of tubing 86, positioned between them just prior to shearing. Guide pins
34 on upper shear ram 30 aid in keeping muiltiple tubing strings 86 in position until the
outside ends of upper shear ram 30 cross over the outside ends of lower shear ram 32.
As upper shear ram 30 and lower shear ram 32 are closed guide pins 34 in upper shear
ram 30 contain the initial flattening and expanding of tubing strings 86 and ensure tubing .

strings 86 do not get “urged” out to the side and not be completely sheared.



outsi de ends of upper shear ram 30 cross over the outside ends of 1dndJG 2004

~ shear ram 32. As upper shear ram 30 and | ower shear ram 32 are cl osed

gui de pins 34 in upper shear ram 30 contain the initial flattening and
expandi ng of tubing strings 86 and ensure tubing strings 86 do not get
"urged” out to the side and not be gonpletely sheared. 1 3 AUG 2004 The
construction of ny inproved double shearing rans will be readily understood
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i tens fromhke fdregoirngl desttiptidreamdij wilires seen tbanl;:ﬂaylaeprmmdbd:nh'@mvedraBar ng of

doscr | BT aPBRIl ptorine oibls shepfe aPiaon o i e SR heflly o,

t hat egwuvab@ﬂpleﬁal Are) cléarostteating ofithdisk indethbers SFwtHermoee whilé thedhventisnski | | ed

the art t and f th ficat Th
br esortis BRPELAPUR T cleadad wil esew o defoaere ey paPadhens. aig
modi f i ghidugiRat e%ﬁldralefht hiterafierd ana mo&mcétla:as mmuﬁfo dith@rs skiflpe irithe arl ai s.

S 2 MRS S s TSR Y B B it o 0=

conpr i i sugh equitalyit Merdtions\@pdiredifications, ard i imitedonip pptisd stpe T ey
assenbliesw%ﬁterally di sposed in said body a pair of opposing shear rans

| at er APPFNARA/EEBI% Wi thin sai d bonnet assenblies; a said shear rams
provi di ng a doubl e shearing of a nenber disposed within said vertical bore
upon closing of said shear ranms. 2. A ramtype bl owout preventer for oi

and gas drilling and workover operations including a pair of shear rans
according to Claim1l wherein: said pair of shear ranms includes an upper
shear ramand a | ower shear ram 3. A ramtype bl owut preventer for oi

and gas drilling and workover operations including a pair of shear rans
according to Claim?2, wherein: said |lower shear ramincludes a cutting

bl ade; said | ower shear ramcutting bl ade having a | eadi ng edge; an



sai d | eadi ng edge having a notched cutting edge thereon. 4. A raml \Belf 20
" ‘bl owout preventer for oil and gas drilling and workover operations
including a pair of shear rans according to Caim3, wherein: said upper
ram i ncl udes an upper cutting blade and a | ower gui de bl ade; said upper
ram cutting bl ade having a | eading gdge sai d upper ram | eadi ng edge having
a primary cutting edge forned there and, said upper ramcuffing bl ade

aving a s iting edge formed thereon. ramtype bl owout
havi ShRL é”‘FIXln? dge f dth 5 A bl
preventer for ol and gas drilling and workover operations including a pair

of shear r&nﬂm—@p&in@v&nmmroﬂmdgaﬂdnlﬁm dndippekovergpetatiocnsng bl ade
secondar cuttl ng el nd vertically displaced fromsaid upper
ram culnP &gﬁ Rde %?'gﬁgll’.’@n éérﬁb'lﬁéln@dge; and, said upper ramprinmary cutting
_edge and salttbdsmmamrtycathmm; ng edge having a notched configuration. 6. A
ramtype |J DV\OTJt reeter for as. drillin wor kover

oper at i onsa afeil 386?1 %1 X a%ﬁenﬁlggﬁaq?rgﬂgc?a%%sgpdﬁl ﬁ%d?’(?g’él aim5, wherein: F
1 3 AUG 20 a%atraif dppher shieamramplateralyt inbveable within aaid bbahet dsowmbligyi de bl ade
are vertically spaced to define a cavity therebetween; and, said cavity

adapt "o receive said | ower shear ramcutting bl ade when said shear rans

are cl osedsaid shéaramstprpsding awoublesheusny ffa member Hisposkdgeithirdsaidi | i ng and
wor kover %aigratlonsl Lncl.udi,ng a F"g‘l& of shear rams according to Claim 6,
wher e Yg® qumrcqséﬂﬂ%f&?'tdlsgﬁ configured to be an interference fit

with said gpp@r@m-@be@rowmnpr@amtéyfoaamaﬁ@gds gy arshwerkoverbpepgtiehs cut ti ng
o1 0% i Bk o S St e VRIS, PLouout Breventer Tor il
accordi ng &aid Gkamiofmﬂearwms ficludes ahdlppélpﬂfeasl‘umbnd amw@/m_-agnahde bl ade
nel udi ng 3 Braraype PegpubiieRpE el Bt pes drilnd TRLPeKRI ppgfalions "o TAT
- including a pair of shear rams according to CIalm 2, wherein:
said lower shear ram inciudes a cutting blade;
said lower shear ram cutting blade having a leading edge; and,
said leading edge having a notched cutting edge thereon.
4. A ram-type blowout preventer for oil and gas drilling and workover operations
- including a pair of shear rams according to Claim 3, wherein:
said upper ram includes an upper cutting blade and a lower guide blade;
said upper ram cutting blade having a leading edge; ‘
said upper ram leading edge having a primary cutting edge formed thereon; and,
said upper ram cutting blade having a secondary cutting edge formed thereon.
5. A ram-type blowout preventer for oil and gas drilling and workover operations
including a pair of shear rams according to Claim 4, wherein:
said upper ram cutting blade secondary cutting edge is axially and vertically
displaced from said upper ram cutting blade primary cutting edge; and,
said upper ram primary cutting edge and said secondary cutting edge having a
notched configuration.
6. A ram-type blowout preventer for oil and gas drilling and workover operations

including a pair of shear rams according to Claim 5, wherein:



sai d upper shear ram guide pins and said | ower shear ram notched opﬁlt:BiA{dﬁ 20
edge perating during operation of said shear rans to retain a plurality of
nmenbers to be sheared between said |ower ramcutting blade and said upper
ram cutting blade and guide blade_and thereby facilitate shearing of said
plurality of menbers. 9. A ramtypa bl owout preventer for oil and gas

drilling ‘ t . of shear rans according
to Claim ggg\%ﬁ@érrélg *GJPQ%D qﬁﬁ% ?’VP "uﬁﬂ’ﬁgg‘ﬂ'ggﬁ’lad%af Bﬁ@ﬁ spaced, (he form
of at to definé acavityrtherebetweerslandf ed from the group consisting of. seismc

| oggi ng cahl e, .steel bi n st e, wre Qr conposite fiber

t ubi ng. %céwlag tf'@/?:]féreﬁg ﬂ‘g?ﬁﬁg?ﬁrﬁnﬁ%@"@oﬁad&ﬁﬂ‘e@%%@ﬁ ng and
V\Drkoréﬁfsap@abgéd ons i ncl udi ng a pair of shear rans according to Caim?9,

wher ei n: ?ald air of opposing shear rans each include a top seal, a
pl urality/-oft peevenier fof ol and grs dilling-and werkeyer eperationser eon:  and,

Sai d hQRIAPS par of cal e ScoRidPlomalres, bR, and bl ade seal posi ti oned on

said -opposing shear rans seal said vertical bore of said ramtype bl owout

pr event ersaisbigier RpEutting bladecapfigured dpbe an meﬁesemm spiddippeon. 11. A
ram tspesr ,gh,%gw shHéSGam ‘am.% Qﬂ& ﬁng@gdg\o_ rkover 1 3
AUG 2CGot ~ 10 ope?rg{iﬁgﬁgﬁﬁcl udi n’lg gB%lt) a vert I-ca ore, a pair of

oppo% bonnet assenblies laterally d| sposed in said body, and a pair of

0pposi Ng gs eRim-yPEbidwRLIEpRVENMerBY SREN aﬁﬁ'%rmpﬁkar Gomenol i es, said

cﬁ?zﬂ&rmng
shear rams conprising: an upper shear Tamand a | ower s ram and sald
uppemcaﬁwglwofﬁearmma@@gﬂmlttapﬁwnz wheneins shearing of a nenber di sposed

W thi 0 sghid upgar stieal raRPlotre e B1aB8 iy Al R 3l -type
)bl O\AoulénEJr e\?gﬁ%er as clai rregm?l Clam 11g V\ﬂlé'r e'?n as'glégt#?os nﬁé\ ram
i ncl ERIN cutti ng bl ade; said | ower shear ramcutting bl ade having a

-1 eadi ng eslg foweRBhedrdhM ih@idihd'8 pRASIRy S)Uidithdled WistidBREd fHekdid:nhgedge t her eon.
13- A T A\ Bber shedr ram guide S,Ré S S5k v Thr am Aomat Sating. ming.
cooperahng dunng operatlon of said shear rams to retaln a plurality of members to be ,
sheared belween said lower ram cutting blade and Said upper ram cutting blade and guide
blade and thereby facdrtate sheanng of said pluralrty of members.
9. Aram-type blowout preventerforoﬂ and gas dnmng and workoveroperabons
mcludmg apau'ofshearrams accord'ng to Claim 8, whereln
said plurality of members to be:sheared i is in the form of at least.one member
selected fmm the group conslst:ng of: seismic logging cabie steel tubing, steel pipe, wire
rope, or composite fiber tubing.
_ 10. A ram-lype blowout preventer for oil and gas dnlling and workover operations
: ) " including apasrofshearfamsaocord‘mg toCIalmQ wherein:
said pair of opposmg shear rams each mclude atop seal a plural‘rty of side packer
seals; and a blade seal posmoned thereon and
said top seal, plurality of side packer seals, and blade seal positioned on said
opposing shear rams seal said vertical bore of said ram-type blowout preventer body
when said rams are operated to a closed 'position.

11. A ram-type blowout preventer used in oil and gas drilling and workover



sai d upper ramincludes an upper cutting blade and a | ower guide b1§béﬂ8 26064
sai d upper ramcutting bl ade having a | eadi ng edge; said upper raml eadi ng
edge having a primary cutting edge forned thereon; an said upper rain
cutting bl ade having a secondary cutfy ng edge fornmed thereon. 14. A
ramtype bl'owout preventer as clainmed in Caim13, wherein: said upper ram
cutting bl ade secondary cutting edge is axially and vertically displaced

f r omoparitibssudingln oy it Vel ok TR i pQing $0fict A0mbRed hediifer 14l n
primary cutti r_lg edge and said secondary cutting edge having a notche
conps’éﬂ?sﬁfl i prid bady, and grpainefconiposing sheap rame hterllpmovtablawithinnsald Bormel 4,
Wnergg’s : l?e%i d.dé%er ram u ﬁe.r cutting blade and said | ower guide blade are
vertica Py SPACEE L BOSEEPIPHEING: cavity therebetween; and, said cavity

adapt ed t@ fipeCinésr B fhdl A .agycutting bl ade when said shear rans
are cl osed. @6. A ramty&e%gév\%%f{ag{’%\%nt er as clained in Caiml1l5,

wher ei n: se8l upeowed lowen skdat trimig phdvadiag i :5 dGbM isBeariag df0 Reniddr IdMBLIET ence
fit wth said upper shear ramcavity and said upper shear ram upper '
cut t ViR spi d’ém&hlgb%wmq@mggtﬁa@rbsmmam& 17. A ramtype bl owout preventer

as clai i Al ) erein: sai.d yp .shear,.ram | ower gui de bl ade

i ncl udegqg' 6’?’&% i ?}}061'0“ hreyentst ?fsc%ﬁlgﬂﬂ’?gziﬂé@%t WheTEI™: |1 said | ower shear
ram i ncl ygiddowerdhedrabtiNcl@desG vt posi tioned therein; and, said upper
shear ram gui de pins and said | ower shéar ram notched cutting edge

cooper at éaiddewérsheaspanauiting biddedaiing aHealing edge; amd, retain a plurality of
nmenber s toal?e she%r het ween said, | ower ramcutting bl ade and sai d upper

e
~_ramcutt P} %ing £dgs haygng s aokhedienttingedasdhaseqnf aci l i tate shearing of said
+ Jplurality3of HBRODEE Blowbd Eﬁ” V@H} vent.er as clainmed in Caim

17, wherein: s'aiqgﬁpﬁt?r a wr}%v%?é}*r?tg)é er g& ?10 e 2%’2‘3&%&% S in the formof at
| east onsaidrepgie rars dichates dn uppeartuitihg WudeuRd a0owerstdidiblsde; Sei smic | oggi ng
cable, steel tubing, steel pipe, wre rope, or conposite fiber tubing. 19.
A ram t yiRd BPRSREM coltisg blade havisg elleadingcedges O ai m 18, wherei n;

said upper ram leading edge having a primary cutting edge formed thereon; and,

said upper ram cutting blade having a secondary cutting edge formed thereon.

14. A ram-type blowout preventer as claimed in Claim 13, wherein:

said upper ram cutting blade secondary cutting edge is axially and vertically displaced
from said upper ram cutting lade primary cutting edge; and,

said upper ram primary cutting edge and said secondary cutting edge having a notched
configuration. '

) 15. A ram-type blowout preventer as claimed in Claim 14, wherein:

said upper ram upper cutting blade and said lower guide blade are vertically spaced to
define a cavity therebetween; and,

said cavity adapted to receive said lower shear ram cutting blade when said shear rams
are closed. |

16. A ram-type blowout preventer as claimed in Claim 15, wherein:

said Iower_ ram cutting blade is configured to be an interference fit with said upper shear
ram cavity and said upper shear ram upper cutting blade and said lower guide blade.

17. A ram-type blowout preventer as claimed in Claim 16, wherein:

said upper shear ram lower guide blade includes a plurality of guide pins positioned
therein;



said pair of opposing shear rans each include a top seal, a plural i1t§ lélf’s 200
si de packer seals, and a bl ade seal positioned thereon; and, said top seal,
plurality of side packer seals, and bl ade seal positioned on said opposing
shear rans seal said vertical bore off said ranp-type bl owout preventer body
when said rans are operated to a closed position. ABSTRACT OF THE

DI SCLOSURE  DOUBLE SHEARI NG RAMS FOR RAM TYPE BLOWOUT PREVENTER Doubl e
shear i ng saahlowdesiegnemh inohidesseplurality sf @uidtalicles poitioyig@thble@yand, prevent er

used in oil,and gas drilling and workover operations are di scl osed. The
doubl e sHE%lVRPGT $hear TaaLevide Dins and sad dowersheasnam aotehed oufting vige wopenate am
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rans are closed. The upper-shear ramhbas a prifrary cutting e ormed on
i ts sheartfigryf saidgdurakity of needercdary edge vertically and axially displaced from
the primary cutting. edge. During shearing operations, initial novenent of

t he shear 8r AWRM-Pe Slowvath preyepder asghaimed fnglaim 7 whergine ut t i ng edge to

t e it f . ting b t Kk initial
hear of RphES BAbed e AE s Biibh stk Bt Bl onit arEdngBRE sletietner
cl odiong tied gtdup chedling B seldrhioVogEiAg dABREstesNAMing, aded pite GARIRS ,Cdélt ting

edge to Qo?tperat'_e with the lower shear ram s cutting blhade to e second
she&pmpesitgfiper Bibigni ng nenber or nenmbers in the bl owout preventer's bore. A

pl uralitygsof, .Quide pins positioned, on the upp shear ram and the | ower
__shear ra)r{r?'nét e C@BWPP%CE%QQB@HB?‘%{“EC i&i"f‘h‘“&?‘ﬂ? the menmbers to be
- )sheared ggg PELBF bfisositigRBardafhs ehWREhABGabp L 2 ﬁh&ht}‘ of side packer seals,

and a blade seal positioned thereon; and,

said top seal, plurality of side packer seals, and blade seal positioned on said opposing
shear rams seal said vertical bore of said ram-type blowout preventer bddy when said rams are

operated to a closed position.





