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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,
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unbal anced | oads and thereby inproves the service life of the packer.
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oil and gas drilling opeBACKG IN ted well bore pressure
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mdfnt e FAYTORYY E§ieTRL IhiPdRe entlon is directed. The ram packers form a
pressure tiPhé biowout preventer has a body with a vertical bore and a pair of laterally

disposed opposing bonnet assemblies. Each bonnet assembly includes a piston which is
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
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20 variable bore ram packer protruding beyond the face of the ram that supported the werght
of the drill string. 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 improvement 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.
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ram body and the ram packer cavity of the ram body. The substantially U shape of the
improved ram bore profile is further characterized by having an arcuate rear portion with a
pair of diverging sides that extend outwardly toward the 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 pomted out
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i nproved ra pro of the present invention. FIGJRE 7 i skbean
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FIGURE 5 is a plan view taken along lines 5 - 5 of FIGURE 4.

FIGURE 6 is an exploded perspective view of one type of variable bore ram packer

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



FFGURE 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 variable bore ram packers

suspending 5" drill pipe utilizing the inproved ram bore profllq ﬁﬁvt
present invention. FIGURE 10 is a plan view taken along lines 10
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assembly 30 to be reciprocated within guideways 16 or “opening and closing the rams” as
it is referred to in the industry.
FIGURES 2 and 3 show a pair of rams 28 with one type of variable bore ram packer
30 positioned within ram bodies 32. Variable bore ram packer 30 is of the type shown and
20 claimed in U. S. Patent No. 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
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April 9, 1991 and is incorporated herein by reference. Ram bodies 32
include prior art rambore profile 84 with a substantially half - circle
cross section. Positioned within rans 28 is 6 518" O D. drill pipe 36 with
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2 best'seen in FIGURES 7 - 10, the unique ability of ram bore profile 116 to
support different diameter tapered tubular members such as tool joints is shown.
FIGURES 7 and 8 show a pair of rams 128 with variable bore ram packer 106 positioned
within ram bodies 102. Positioned within rams 128 is 5" O. D. drill pipe 130 with tool joint
132 attached at its upper end and elevator shouider 134 connecting therebetween. Tool
25 joint 132 will typically have an 6 5/8" O. D., as previously described. Improved ram bore
profile 116 allows rear portion 118 to closely fit about drill pipe 130 while supporting tool
joint 132 on elevator shoulder 134 to provide increased support. Similarly, FIGURES 9
and 10 show a pair of rams 128 with variable bore ram packer 106 positioned within ram
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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suitable neans as weld inlay or thérmal treatnent to increase the |oad
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120. Area 126 adjacent ram bore profile 116 is hardened by suitable means as weld inlay
or thermal treatment to increase the load carrying capacity of ram bore profile 116.
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



| ateral ly di sposed ram gui deways 16. Ram body 202 i ncl udes upper body 210
and | ower body 212 connected by front face 214 and defining fgm Igggp}
cavity 215 therebetween. 15 Fornmed within front face 214 is ram bore
profile 116 as in the previous enbodi ment. Ram bore profile 116 is
substantially U shaped and extends &ertically through upper body 210 to
ram packer cavity 215. Ram bore profile 116 is further characterized by
rear poramsois witlByaritibleebare mgmdiagker 208pagitigned within ram dgdies 202. Resitiormat t | on
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to allow increase | oad supporting capabilities and will work with
different types of variable bore packer designs.



10 The construction of ny inproved rambore profile for a variable bore
packer ramin a ramtype bl owut preventer variable bore ram packer w ||
be readily understood fromthe foregoing description and it 1/\BI NOWelblden
that 1 have provided an inproved rambore profile to accommpdate a range
of tubul ar nenber dianmeters. Furthesnore, while the invention has been
shown and described with respect to certain preferred enbodi nents, it is 15
obvi ous that equivalent alterations and nodifications will occur to others

ski | | edyipttidlaphty id/Pon the reading and understanding of the

speci fi C‘a'[‘l—O‘n.—ﬁhE—vresent invention includes all such equival ent
alterations and nodifications, and is limted only by the scope of the
appendegl clapns 10 NOV.2004 9 Wat is clained_ is: 1. Aramused in a ram

bl owout 'preventdP ¥erd 4| @ SR LlRwat preveyters iy Sfli%?%,gﬁ?oﬁjﬁ'ﬁingi ng: a ram
body; said rgserafgis tamghsisy:front face, said front face having a ram bore
profile positioned therein; said rambore profile substantially U shaped to
support a shamridosy; tubul ar nenber within a specified diameter range;
sai d ram body. .jn¢l ude |.ower d nd_.gn_upper body, said | ower body and
sai d upper b r%'@f g%@ ﬁa\ﬂﬁ%%ﬁ'ﬁ%‘%@a@?l?;}@rﬁE?%%Bﬁx%gné AL RO ubst ant i al |y
U shapqg}oﬁ@pm[@e@mé'réi@, in said ram body includes a rear portion
substantially formed as an arcuate segnent, a pair of diverging sides

extendi ng f roi §3mdbarediroplsraubsiantipliy &l shared Kosupperbei shoulderedr d sai d
front ff%ﬁ'a"h‘ﬁﬁb%‘Q%%C@%ﬂaﬁg¥éfq§ﬁg&”g' e, and; said pair of

diverging sides o re profil onnected by arcuate sections to
a front thrcaid ddmdsody naludesrae lowarfbddy, asdiad dppertbddy; said ldwaeri ng paral | el

e S 4 DR O R Aok 02, )

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 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.



operations according to claim1l1, wherein: said upper ram body adjacent said
ram bore profile is inlayed with a different material than sé'd quer ram
body. 3. Aramused in a ram bl owout preventer for oil and ga alt®) I«?-[Wé
operations according to claim1l1, wherein: said upper ram body adjacent said
ram bore profile is hardened. 4. A Jam used in a ram bl owout preventer for
oil and gas drilling operations acgordi ng to claim3, wherein: said ram
body is for use with a variable bore packer. 1 0 N OV 2004 10 5. A

vari abl e bore ram packer assenbly used in a ram bl owout preventer for oil
and gas drilling operations, conprising: a rambody; said ram body having a
front face, faivdribblentbofacmrmapacigraassomitipr asedripf id eapoBléwemed t herei n;
said ram borgqp%r of.'LI e, subs ?nt i al |%¢U shaped to support a shoul dered

t ubul ar PHYSHLETTGF ¢/ ?Hdaawlé* ing; QRETANPe COMPHSINGE: a plurality of side
packers and g h@baRal positioned on said rambody to seal said ram body
within a ram bl owout preventer; said ram body includes a | ower body and an
upper body, sgitldamobedy heving afranttace, epiddroniddye dalingea aamaporpacker cavity

t her ebe n, | d .antially U shaped ram bore profile in said ram body
I ncl udeéyg%ge '?%sﬁbrbeéf%gg‘%ﬁ’substant lally fornmed as an arcuate segnent, a pair

~of di ver gi ngni@ irg@sbenst profliengbistantiafgil shagéd ROSUpPoYL of sisdiigeream bor e
profile toward said front face of said ram body at an oblique angle, and;
sai d pdHPUGH mATREGVINYNA eRacilind diameterdanper e profile connected by arcuate
o o oy B of S ackecdShd LAY BRI B B B L

) face ofto seal shidaambustly. within a 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 perbendicu!ar 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:



6. A variable bore ram packer assenbly used in a ram bl owout preventer for

oil and gas drilling operations according to claimb5, wherein:_ said UB
ram body adj acent said rambore profile is hardened. 7. A varl‘!a | 80024 am
packer assenbly used in a ram bl owout preventer for oil and gas drilling

operations according to claimb5, whgrein: said upper ram body adjacent said
ram bore profile is inlayed with a different material than said upper ram
body. 8. A ram bl owout preventer for oil and gas drilling operations

including a a%d with ¥ 96HRBI Borkore rams, conprising: 10 Nov 2004 11 a body
with a vertical bore; a palr of opposing bonnet assenblies laterally

di sposed in sgiaif df@qbppsmg heainet eSserpIpim Iageraliyr diaptbsedomrald body) ateral ly
noveabl e within.s nnet of salag bod| s havi ng a

h
front face, &idf &BWO%"?&&'HHQ "5 rap PEV prdeeple |"c ?‘%‘ ed therein;

sai d r appistasBemblite substantlal ly U shaped to support a shoul der ed
tubul ar nmenber within a specified diameter range; a plurality of side
packers and eeghopf saidirapobedies medingna &ooh fasfe, saidifrontafachduiving ao seal sai d

ram bocj%‘:rﬂ‘b&@ Sro?i%byg%ét%ﬂe@ tﬁ\éf ME. preventer; said ram body includes a | ower
owe

body and an~upper y, sal r body and sai d upper body define a ram

packer cavi tsaid remeirbyeofile sidistargiabigLhshasdd Yo SugpspadkHoumddieqe profile in
sai d ra bod | ncI udes r portion substantially formed as an arcuate
segmsntt dlapmem 'U@r%‘?eﬁg ¢aelsiirang®ing from said rear portion of

sai d ram borg Rﬁé’lfylo? sideP pREbrE i, 4 KO0 ehPBSBnaR bR A fochigat an

obli que angl e, sal I vergi ng SI sal rambore profile
connectrah mdleatcta@ale‘aémbcam@néymtm saidmamt bipwatt pfeveated; r am bore profile,

sar d YO OB SRR, PR 3 by Yt Bh 5 ! S Bl
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.



said ram body. 9. A ram bl owout preventer for oil and gas drilling ‘
operations including a pair of variable bore rans accordi ng1 # oNBVa20fs,
wherein: said upper ram body adjacent said ram bore profile is hardened.

10. A ram bl owout preventer for oil and gas drilling operations including a
pair of variable bore ranms accordi Rpg-to cl-ai m-8,-wherei-n:-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 RAM BORE PROFI LE FOR VARI ABLE BORE PACKER RAM | N A RAM TYPE

BL ONOUR, PREMENTER 0 TJigprsaved ram bore profile for use with a variable bore
ram packer designed for use in a standard ramtype bl owout preventer used

in oil Pl rati i i ﬁﬁﬁl he i nproved ram bore
profi l gﬁﬁ@% %ﬂﬁ%@%ﬁﬂggﬁggﬁﬂé% S aé‘é*-ﬁr‘ 5 cutout in the front
face of 't am pody. Shaped ram bore profile extends between the

upper surface and | ower surface of the ram body. The substantially U shape
of the inproved rambore profile is further characterized by having an

arcuate rear portion W ' ' [ ] h t end. outwardly
toward the f r’gnn{'ﬁqrggﬁg\%énqtb E'ée '?@Hebfg{j'f/@t %ﬁ%g V? 8%%% ‘E? ﬁer %5’? E?ﬁza%tr%le%igﬁg ects
per penéiraskedn bystdritard ramitydesolewotit preeentemudeddy oil 3he gasrdriling @péfatioamidor e
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5 cutout in the front face of the ram body. The U shaped ram bore profile extends between

the upper surface and lower surface of the ram body. The substantially U shape of the
improved ram bore profile is further characterized by having an arcuate rear portion with a
pair of diverging sides that extend outwardly toward the front face of the ram body fo a
front throat that intersects perpendicularly the front face of the ram body. The improved

10 ram bore profile is capable of being used with variable bore packers of different

configurations.

Fig. 1



