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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
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pressure spike or kick is detected during downhole operations such as well logging or well

maintenance. Due to the need to rapidly seal the well bore, there is insufficient time to
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



after the cutting or shearing operation. Shearing multiple stringslo$ AUG 200!
tubi ng poses an al nost opposite problemin that their rigid structure
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SUMMARY OF THE INVENTION
The 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 blowoﬁt
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 prcventer.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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dr awi NgSphWNGh! fher 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, | |
o 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.



FIGURE 1 is a perspective view with a cutaway section of a typi cai 3 AUG 2004

= rani-type bl owout preventer used in oil and gas drilling and workover

operations utilizing the double shearing rans of the present invention.
FIGURE 2 is an expl oded view of the double shearing runs. FIGURE 3 is a
perspective of the double shearing ranms just prior to shearing of multiple
cable strands. 4 FIGURE 4 is a perspective view of the double shearing rans
after shearing of  nmultiple cable strands. FIGURE 5 is a side view of the
doubl e shekIGURE @ FELRREct Wpw obtherianple;earng aes-eltar sheaine i 6 | s a

si de vipamiplefcableatdayd! e shearing rams just after shearing a wire cable.
FIGURE 7 1s an expl oded view of the double shearing ranms show ng the
primary shiGHRE§ ipa sideigve otths deublpshemingrams just REirpicoshedriog ewits t he
doubl e4peearing rans show ng the secondary shearing of a wire cable.
FIGURE 9 is a perspective of the double shearing rams just prior to

sheari ng oflGURE Biipa sidevirw ef the dpulje shearpgramsgustafigr pheatipga wire vi ew of
the dquplee shearing ranms after shearing of nmultiple tubing strings.

DESCRI PTI ON OF THE PREFERRED EMBCODI MENT Wth reference to the draw ngs, and
par ti cul arfpURE Fisgurexplodegview ofibedoubleisbearing rams sheming thetpripvasyt

preve fUS\Gire | il and gas drilling and workover operations is
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FIGURE 10 is a perspective view of the doubie shearing rams after shearing of

multiple tubing strings.
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



rams 28 includes upper .shear ram 30 mounted one of the connecting ¥ 8ddUBe200k

-~ and a | ower shear ram 32 nounted on the opposing connecting rod 26.

Actuation neans 22 allows upper shear ram 30 and | ower shear ram 32 be

reci procated wi thin guideways 16. Upper shear ram 30 includes guides pins
34 that mate with guide holes 36 of |ower shear ram 32 in a manner to be
descri bed hereinafter. Upper shear Pam 30 and | ower shear ram 32 are shown
in an expl oded view in GURE 2 to aid in understandi ng the relationship
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58 has leadin e primary cutting
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cut t i REMepyeuting ed 8$}|$jgfgadawtcﬁmng edge 68 (See igures 7 and 8) is formed on

the underside of upper cutting blade 58 and is axially and vertically displaced from primary
cutting 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



a substantially harder-material 70 to resist damage when shearing hbrid AUG 201
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upper shear ram ds in the shearing operation a shown in
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performthe initial shear. Since cavity 62 is shorter than cutting
guide blade 60 deflects downwardly and increases helght 82. This causes cutting blade
42 to be in very close engagement with secondary cutting edge 68 as it passes under
secondary cutting 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.
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~as |lower guide blade 60 deflects downwardly and i ncreases height 82. This

causes cutting blade 42 to be in very close engagenent with secondary
cuffing edge 68 as it passes under secondary cutting 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

outt i g bi 2018 coShycbh HEmP iRBrovBE ohaEXFhoridh ;a8 b RRi] Bpberefidd
1; ealt _urh%rlnféh? f(;ceeguimgdeﬂcribmfeamd ibmvill Ise sévthat Inhadve @uRbieddimpnaletiGGheahat | s nost
pplica

h J f | .and i byl - U
SR P ctropl BREFALAR Pp 880 SRR W LR iy P
speci f érsare gompiete and det sheaging of tHesbinemibérs. Rothermorne dhitethsedgavertioem j ust

prior to shearing. jde.pins. 34 on.,u r. shear ram 30 aid in keeping

Pl 1 i e Shgegiarn i lsscted it EEpedt i BB prafed BIbAREENEN %S of Lppor

S Eear dmugghﬂrmﬁaweéﬂeghﬁomw rdgdiﬂadbnl@iuil! Gober ;o;dtna_s skmgaj1 #the afs Uppﬁr
shear ram an ower ar .ra are, close ui de pins | er shear
o SOIROPE PG fdelmianditg BLIe ApeSHcR DRy da RISt TVERGNELIEh oS 56
and engisuehlegbivaent Slidrativns aHa micdifiRitiofslandus IRlEd oty by thd fvpeidieheand not be
conpletelgg%Qeared. 1 3 AUG 2004 The construction of ny inproved double
shear igP§® clgiMS be readily understood fromthe foregoing description
and it will be seen that |I have provided i nproved shear rans capabl e of
perform ng a double shearing action on itens to be sheared and thereby
ensure conpl ete and cl ean shearing of these nmenbers. Furthernore, while the
invention has been shown and described with respect to certain preferred
enbodi ments, it is .obvious that equivalent alterations and nodifications
W ll occur to others skilled in the art wupon the readi ng and under st andi ng
of the specification. The present invention includes all such equival ent
alterations and nodifications, and is limted only by the scope of the
appended cl ains. AUG 20i Wat is clainmed is: 1. A ramtype bl owout
preventer for oil and gas drilling and workover operations



including a pair of shear rans, conprising: a body with a vertical] Borflf 2
" 'pair of opposing bonnet assenblies laterally disposed in said body; a pair
of opposing shear rans |aterally noveable within said bonnet assenblies; a
said shear ranms providing a double shearing of a nmenber disposed wthin
said vertical bore upon closing of _,said shear ranms. 2. A ramtype bl owout
preventer for oil and gas drilling And wor kover operations including a
pair of sh r. : rding to aim1l wherein: said pair of shear rams

i ncl udes aﬁﬁﬁ%tdggﬁgﬁeg@rg ramand a | ower shear ram 3. A ramtype bl owout
prevent er florA cint-typedlayesit grevehten tpr il dindigek drilling epdwatkoversopenationdi ng a pai r

of shear, rans ac i I m.2.. wherein: said |ower shear ramincl udes
a cutt 1"ﬁ%'dg\gaad%?'é:§raﬁ%ggﬁg'a%§r %rﬁgﬁgf'@‘am cutting blade having a | eadi ng edge;
~an  sai d | eddidpavithdoeerticaVborg; a not ched cutting edge thereon. 4. A ramtype
bl owout preventer for. ojl a as . drilli and rkaver operations

I ncl udi ng gpﬁéfi OBpo %angg%%&gibélsf iﬁtﬂaﬁft&sws&:ﬁﬁq §?“\53&ﬁ8¥'ei n: said upper
ram i ncl udagpairof oppasing stidar ramblatetellyamndvenbleowithin gaid denbétamsemblieas; d upper

ram cutting bl ade having a | eadi ng edge; said upper ram | eadi ng edge havi ng
a pri ‘ir cutting edge forned thereon: and, said upper ram cuffing bl ade
havi ng a segidrtaanramsigroviding e gloublershedrind\eff emembebdispogeainwithitpsaitd| owout

preventer for oil and.gas drjlling and workover operations including a pair
of she‘sﬁf{'@éﬁe’ea&"&&%q%@ ‘f’f&a&%\eﬁ{ %,msvvner ein: said upper ramcutting bl ade
secondary QU rafigtypé iowobt prevértelyfonoilane gas anlling/andiveikoeeraspetdtions sai d upper
ram cut t i

bl AT e P L0, P, UPST Tam By out i g
ramtype | daidp&idof phiew eahe includes ahluppadstgas raii ahd angwearsthenotalknyer
operati onsa. Il\nrghgt%g gloevoﬁfa;iar[eveor];ters H&regﬁ a;'ruf?l gr;rgs cellr(i‘lflsn%raszjritfl »gmlkgveg o%i(alr'gtighs wher ei n:
- including a pair of shear rams according to Claim 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:



“F 13 AUG 20 9 said upper ram upper cutting bl ade and said | ower ddideAUs 20
bl ade are vertically spaced to define a cavity therebetween; and, said
cavity adapted to receive said | ower shear ramcutting bl ade when said
shear rams are closed. 7. A ran}type bl owout preventer for oil and gas
drilling and workover operations ncl udi ng a pai.r of shear rans according

to daim cutting hla confi d to be an
|nterfere%E':"é\{ypgﬁ%rerg\/\{']'tlﬁ’%’gll ‘ﬂgl'qu\ﬁ%qe "’{ﬂg}nsé"é‘it f"?"&ﬁ?‘ﬂ!ﬁ%ﬁ'ﬁ? QWa"egéﬁa g shear ram
upper toadefihe agavitydtherebetwdes;and, | ower guide blade. 8. A ramtype bI owout
preventer for qil and gas drilling and workover erations, including a pair
of shear ?%[‘?rﬁa%@g?&f"ﬂ fegewe é?'f’n"g',’e’ \ﬁ/ﬂ@‘i‘ré?'ﬁ' cuggngg)ﬁ) ydensaibsheasm | ower

gui derahisasie cloged. udi ng a plurality of gU| de p| ns posi t io therein; said

| ower . shear ram. i ncl udi ng a plurality ui de hol es positioned t her ei n;

and, sai @t fFBityRERigwout m'@mea@fﬁf'ﬁad aﬁag@wwﬁnddmkmﬁewatmﬁ not ched
CUL t | RGNS pRIEBASHERBrHY AdBraRREL BIAIRYS, Wnehdi:d Shear rams to retain a

plurality of members to be sheared bet ween said | ower ramcutti ng bl ade and
sai d uppefidiaweeEm sulipahiadaconta urgd’«abe ap jrderéerance fit with said upget | i t at e

shearghggr i cayfa B'lnrg?"@%e preventer for
' o rﬂéﬁu@hﬁmr kover operat | c?% x nﬂ%

oil and gas drilling an ng a palr of shear
raanEé'Gordmgto Claim8, wherein: said plurality of: merrbers to be sheared
is in theg fﬁfa?ﬂ-%e%imnloﬂ@ﬁk ErfBPHipS'ﬁd Eéeé;i'df“;dﬁmép consi sting
of . seismc |ogging cable, steel tubin ste pipe, wmre rope or

corrp(!fg'-%’@gﬁl!ﬂ!fr‘?tsbﬁi*’d'@msa%d'"ﬂtﬁ’%m)h!'hﬁnemmut preventer for oil and gas
drilli ngsaiade F AP FanPRVeRLLIBS Biabd Fckidingth A un%ﬁfyrofgtudégﬁéﬁo%ﬂﬂﬁe@ccord' ng
ach 1nclud

)to CI aim.9, erein: said pair -of opposing shear e atop
seal , ée“bl urality of side packer seals, and a bl ade seal positioned

-ther eon; s&8bwer shear ram including a plurality of guide holes positioned therein; and,

' sand upper shear ram gunde pms and said lower shear ram notched cutting edge
cooperahng during 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



said top seal, plurality of side packer seals, and bl ade seal posilﬁ%ﬁ%@ ol
said opposing shear rans seal said vertical bore of said ramtype bl owout
preventer body when said rans are operated to a dosed position. 11. A
ramtype bl owout preventer used in ojgl and gas drilling and workover 1 3
AUG 2CGot ~ 10 operations including a body with a vertical bore, a pair of
opposi ng bonnet assenblies laterally disposed in said body, and a pair of

oppospergticnsdasiudingra Hody evith 4 Yertioamanbd, @ pirt &¥ (g)p‘éﬁhg bR Ghsenfblis S Mrhfly . Sai d
shear, rang conprising: an upper shear ramand a | ower shear ram and said
uppefispesgd i 5aid bedy and apair ¢fr epposing ghear dand laterslhe raoveahlobvithineaidbbonmét sposed
W t hm rﬁgli'e vec[t i cal bore ugion_ closing of said shear rains. 12. A -type

bl owSHET PRy ¥ SHeatems COMPERINg:, ' ai m 11, wherein: said |ower shear ram

i ncl udes a4 \fppbi dnasr al %psﬂegyﬁfrﬁﬁﬂ(?ar ram cutting bl ade having a

| eadi ng edgé; an sal eadi ng edge having a notched cutting edge thereon.

13. A r arsaidypepeblanddutvepsiesae rams phevidingi aTBEUHIE skdaging) ok2 mdife idlfs'goséﬁi d
upper, ram.ncludes an upper cutti n&gbl ade and a | ower guide blade; said
.uppetithig said yerticalpase uprn ¢lesingiof sid sheat mmsedge; sai d upper ram | eadi ng edge

having a pri / I ng_edge forned thereon; an .sajd upper rain cutting
bl ade had?hﬁ%gﬁgﬁkﬂfgnaﬁ%wﬁb”é’ gleab‘?ﬁg’dmtlﬁeWQEfﬁ%m 14. A ramtype

bl owout @ﬁiﬂ\]@;ﬁé@he@&aﬁliﬁ&]ﬂmaidﬁnggadl el3, wherein: said upper ramcutting
bl ade secondary cutting edge is axially and vertically displaced from said

upper r astiddewdrshedraate cpttingdladechavingademibgreedganshd, sai d upper rain prinmary
cutting ed nd sai d secondary cutting edge having a notched )
~_confi gurﬁ?‘a_g%.ﬁmf§%gﬁg?‘ﬁﬂg ?Vﬁté?{“fﬂme‘fﬁeéb%?ﬂlbr as clainmed in daim 14,
© Jwherei n: 132hdaMPREE bloABHRREMGHS LlalHe® [AERiRRY, wWikdn! OWer guide bl ade are

vertically spaced to
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.
14, A ram-type blowout pfgventer 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 lower 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;



define a cavity therebetween; and, said cavity adapted to receive éaadAUG 200
| ower shear ram cutting bl ade when said shear rans are closed. 16. A
ramtype bl owout preventer as clainmed in Caim15, wherein: said |ower rain
cutting blade is configured to be anjinterference fit with said upper shear
ram cavity and said upper shear ram upper cutting blade and said | ower

gui de blade. 17. A ramtype bl owout preventer as clained in Caim16,

wher ej n: =id Wwepsiear mhemchddesa plavadity ofiguiée Riladwsitivabditerim apural ity of

gui de pins,positioned therein; |1 said |ower shear ramincludes a

pluralit ysaﬂf URpst heah b gwide Bins jand said dowarshear ramdotobed duttipg edgestvoperateam

gui d | 4.l r ar . ramnpotched cutting edge cqoperate , during
oper%r@gﬁggﬁgg%ﬁ esgér{ﬁ F ang ?{f e aYs é’?‘f‘fa‘@ty&?lﬁeﬁﬁ?eﬁ/ e ﬁ’@ﬁ‘ﬁgg’gt"feﬁn S8l hear ed
bet wWeaer G chttih®¥Rle bAIGE UbpdtGam! dg.mboa L pkiRhade and
gui de bl ade andg)t her eby fac? itgltaeﬁﬁg‘ﬁgg%ﬁ%ido sal gde{)?{t?rtg%%@%fl%ngenber S.
18. shearingafyspid pluralikywf npmeheent er as clained in Caim 17, wherein: said
pluralityof nmenbers to be sheared is in the formof at |east one nenber

sel ect ed 18¢ ALIRAYYES Slosvavt prsyenter aslaimed inClaimild, whesginng cabl e, st eel

t ubi ng, : [RE, i i te fiper, tubing. 19. ramtype
bl owout Elrug%?\rtmé gsﬁé%rpg?r%g@%fe r?g%ﬁr%l %nﬁ‘g‘,ﬁe\t{?@w it le io&egﬁ‘?’?lb%fs%ﬁtﬁ si ng
shedfont dlnes geompheonsistingl @fasdigRicSRaging Scablel! skl tbif, stdellSiRAGH |3, and a
bl ade seal fposi tioned thereon; a%%ll,gsai dtop seéllig, pleuspélfé?ty?%{&%? e packer
sealcempasitg fheabingeal positi oned on said opposing shear rams seal said

vertical ;pore of sajd ranp-type bl owout. preventer baody when said ranms are
oper at ed! 'oAamlgT%g%ialgB’SE{%% <er as %g‘i‘?é&é'léléim Hpvhsretny oSURE
) said pair of opposing shear rams each include a top seal, a plurality 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.



DOUBLE SHEARI NG RAMS 'FOR RAM TYPE BLOWOUT PREVENTER Doubl e shearﬂn@ ﬂHBE7WM
designed for use in a standard ramtype bl owout preventer used in oil &
gas drilling and workover operations are disclosed. The double shearlng

i ncl ude an upper shear ramand a mating | ower shear ram The upper shear
ram i ncl udes an upper cutting bl ade and a | ower guide bl ade vertically
spaced to forma cavity therebet n. The cavity is sized to receive the
lower ram's cutting blade in close Titting engagenent when the rams are

cl osedapdhgadP eI Bﬁ a primary cutting edge forned on its
| eadi n’g‘edgevﬁrmmm%—e%ge vertically and axially displaced fromthe
primary cutting edge. During shearing operations, initial novenent of the

shear DOUBLESHBARING RANPS 018 Tadk J‘%‘Hac%% %%kpeﬁg#h,ﬂ&edge to cooperate

with the |l ower shear ranis cuttin i al shear of the
menber or nmenbers in the bl owout preventer's bore- Further closing of the
shear rans all ows the upper shear ramis secondary cutting edge to

cooper at e pyuble s dedijied Tot lisé Whlkiahﬂﬂ'd%ﬁi?pé BloWakiEprevestepnd shear

of any remai_ni ng er or nmenbers in the blowout preventer's bore. A

pl ur absedinofl apd ggs. dﬁﬂ%a%mmmemom are gissinsedy Ebe double shepringe | ower
shear rfnifine) %&Hﬁﬂﬂp&%ﬁmnﬁm RGP lofieP sitdlr V"1 Uppel InEBTaRI S 1O be
shear ed betmeen t up er and |ower shear ram
andalowerguldebladevemcallyspacedtofonnawvﬂy
lh&u¢cﬂwam;ThecawWWsshedu:nnmnethekmnmnwnsqwmngbkxhnnchmeﬁnwg
“ engagement when the rams are closed. The upper shear ram has a primary-cutting edge
) formed on its leading edge-and.a secondary edge vertically and axially displaced from the
primary.culting: edge. During shearing operations, initial movement of the shear rams
dhmsﬂunuxnwshawrams;xmmuycumngedgeh:mxwmnﬁendhthekwnwshanmns
wthngbladeiomkeanmhalshearofmemmberormembersmtheblowom .
.pmventers bore. Further closing of the shear rams-allows the upper shear ram 's:
secondarywthngedgetomoperatewﬂhﬂmebwershearramsctﬁhng bladetemakea
seeondshwofanyremalnmgmemberormembers in the blowoutpreventer‘s bore A
phwaﬂyoiguwhumnspo&@onedontheuppersbearnnnamdIhelowershaawantnokted
cutting edge cooperate. to maintain the members to be sheared between the upper and
~ lower shear ram. ‘

FIG. 1



