A ULAR BLCN\QJT PREVENT ER WTH UPPER AND LQ/\ER 'SPHERI CAL  SEAL NG| SQNRg\SE?O .
fa |nvemncn1relates td blomout preventers 5. U S -(

f;llng on:an open hole a.casing, drill” plpe_ t ubi ng, or. keIIy i n whi ch

% inner surface of the upper housing is a spherical surface. - -2- The

i rdcenti-on provides a bl owout preventer adapted for use on an oil or gas.
“fb‘rlg and having a 1 ower hou3|ng, an upper housing, a resilient sealing
#aNns positioned between t he housi ngs,. and piston nmeans for actuating said
sepling 5 means, Wwhér ei n-.t.he 1 nner surface of the -upper housing has a
sgherical surface, The inner surface of. the | ower hou5|ng has a spheri cal
s@ face, said spherlcal surfaces of -the upper houstng and the |ower housi ng
% ‘ng concentric, and said resilient sealing: 10 neans i ncl udes upper and
@ver spheri cal surfaces for co acting Wwth the spherical surfaces on the
uger housing and ‘| ower housing, respectively, responsive to engagenent of
@ d sealing neans by said. piston means upon said actuation. The present:

i @vention nakes it possible to provide an 15 annul.ar bl owout preventer 'in

{8 ch the overal | helght is I equired to

ag uate. the pre- venter ngﬁiégi%}éﬁb$ﬁgégggg&?ﬁ% wgﬁgreducing t he
d@ze of the required WHEauAND AOWER | SEHBRBCAD SEARINGOSURFAGES of the
;omout preventer is reduced by about 50% and the 20 - cost of the blomout
pgeventer.is substantially reduced.

_ The invention relates to blowout preventers.
5 U.s. Patent No. 3, 667,721 generally describes an annular

Y !ri‘

blowout preventer for closing and sealing on an open hole,
.a casing, drlll'plpe, tubing, or kelly in which the inner
surface of the upper housing is a spherical surface. '
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Figure .l is a“diagrama
prevent er enboﬁwe%g PGS pRgseRESBer e £ 4 ébponsive itﬁ U e 4
é- _ sald sealing means by said S?g be Hggﬂs upon said actuation.

The present invention makes it possible to prov1de an
B 15 annular blowout preventer in which the overall height is |
S | shorter, the hydraullc volume requxred to actuate the pre-~
duced by at least 50% thereby reducing the size
g system, the closing tlme"'
50%, and the

venter is re
: ' ‘of the required hydraulic actuatin
'é o _ of the blowout preventer is reduced by about
o 20 cost of the blowout preventer is substantlally reduced
'_k 5 According to a feature of the invention, the sealing

y include steel segments extendlng between the top

means ma
and bottom of the sealing means in which the top and bottom

P .of the steel segments have spherlcal surfaces.

25 ' According to further features of the 1nvent10n, the
enter may have a lower housing, an upper housing,
a resilient sealing means p051tloned between the housings, &

_yertical bore coaxially 9051t10ned through the housing, and a
tuating the sealing means in

blowout prev

vertlcally actlng plston'for ac

30 which the inner surface of the upper housing has a- spherical
rface of the

surface extendlng to the pore, and the inner su
tending to the bore,

The sealing means may

lower housing has 2a. spherlcal surface ex

the spherlcal surfaces are concentric.
include steel segments extendlng between the top -and bottom C
g means_and the top and bottom of the sealing means

35 the sealin
oncentrlc spherical surfaces

and of the steel-segmehts are C

coactlng w1th the spherical sur
“housings. The upper and lower hou51ngs may each lnclude a

. wertical

faces on the upper and lower
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1é ' - Figure 2 is. an eIevatronaI vrewern cross section of a preferred . r
en -odrnent of the present invention in the open and non- seal ing position

wr hadrilling string within the apparatus, Figure 3is a fragmentary

elevat i onawa\.meuxﬁmdiugr dommc‘o‘mtfﬁbm n:anleerspﬂmgcamesurrfec’:’eﬁ &h the
Froure 2, Sure I S fragneatsg@felevatrogg view, in ¢ross

sigRg i,on, IPPB?FHﬁRqE# ¥eT bPORGHPST evRR WQE§iﬁ@ ¥t MOYFEE iRhSTAN he
G*°3€d pOSséaQﬂanyN@hgﬁgeérHHelﬁbﬁtitam wellage 5 is a fragmentary =~ -
eldevational view, in crgss section ustrating the prevenger of
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tHe present 20 An febed iment QﬁﬂﬁﬂﬁxABBEPF%ﬂ?|Wﬂr%en8§gﬁebéﬁ§c%&ﬁ by

FQU@ 6 iga n&”'é&&ﬂdléeéﬁﬁeﬁlﬁtﬁ ﬂéﬁé&'@hc@h&dﬂ?&l@é'aécbfnﬁdaiiﬁlmjlgdrawxngs,
sgagnent s _of e}lrng el enent. A bl owout preventer according to th

q desent |n%BnW‘ " general ly indicated by the reference nuneral 10 and as

2 shown in | pigurde Tigyra Bidg¥amiatpbevady ofSsub8dal axaruoiﬁeherg
sbsea drillin operatron in which the bl owout, preventer 10 is actu

fom a 1 o&Bi HE3EH 13 | RECYPYHL1 PIRY GFEF oPMPORES N Bhe RISSRAeistveRfiton

nfjesent apRayabis gy be used on all types of 5. drilling rigs
ether they are undermater or not. The bl owout preventer 10, as best seen

d Filfire 2, maFiowiede &6 appelevakionalevigw Jairewessrre@gmg:qso‘wm ch
e Tetsc Shtogey o sty dhare S 59 S
r cervrng perrsezding pgsition with a drllllng -string w1th1n the apparatus,
Figure 3is a fragmentary elevatlonal view, partly 1n cross
_ section, taken along the line 3-3 of Fﬁgure 2,
15 Figure 4 is a fragmentary elevational v1ew, in cross
section, illustrating the Dlowout preventer of the present

invention in the closed p031tlon around the drilling strlng,_
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Figure 5 is a fragmentary elevaylonal_VLew, in cross
5 : "section, illustrating the blowout preventer of the preseﬂt
- 20 lnventlon in a closed position in the open bore, and
q ' Figure 6 is an enlarged perspective view of the metalllc
= 'translatlng segments of the sealing element.
_' A blowout preventer according to the present 1nvent10n
- | i is'generally indicated by the reference numeral 10 and as
. 25 shown in ' '
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areg provided in the upper housing 16 and t_hg Lower hou5| ng 18 o @
respectgvely for receiving a wel'l tool or r|II|ng string 26 adapted to be

axj ally noved w Fhgure ro®drakexbhapbe 28niy, td¥e Waedsingsn 16 Ambrk8subbea

The*seal i-ng element generally indicated by the refer- ence numeral 30 :

i ncl udes ‘a resi |ﬂen%lmmmgar¢eansmzwm tﬁlmeéoueumwmmp@r ihousturted
16 and -t he | ower _housin Eted to be. selectlvely

mixed between a FEAR <2 ﬁ%lﬁgsflﬂ%%"“%s"%d\knbﬁn Pbﬁ‘?le Lings, 12 apd| 1hg
‘position. : ‘as sh Fiqur 5 a

Pn"l ude a conti ng%s‘}% ngtg%f ?’?gég?t eTHRY Tat é%lnglq' rsnﬁ as sﬁe:é l?l?:g. Iﬁ @§p§s oFY
‘synt heti.c rubber e seal 32 |g Iud S an inner b8£§$34 ap rOX|nater

equal t3 the di nﬁf%ilQﬁ 198 o Hii% ¥ UPRET Sitent. 30 al so’ o
intludes a plurality of 2G4 blowoﬁ@déor ésﬁt%‘}a(i@d Léaﬁéé@tééé% %aﬁﬁgﬁ) e.2,

st pel segnents 36 which are provided i deabl'y cooperating wt

upper housi ng 1652005 {d¥a1dOURT uBBeS | Adusithd A6 CQHHeﬁtic%ef/Q{otu's‘iﬂb TBY ShEiUn
of ., an actuating nmeans such as prston 38 into an i nward notion of

seal i ng neans 30ate fEXuHd®le sedhréd tdtrtheusbrgabbsek 2y n&&hamsm generally
Preferably, the radially spaced steel segnments 36 are bonded to the
resilient seal i ngndicafe3P by The meferenery nweemsloOpiston 38 i s doubl e
acting and i's noved vertically by fluid control lines .. ......

12 and%14. Wil e any sui PxdRaly] el:kﬁmfgi medids toﬁﬁyfec?ﬁe"lﬂﬁ |P|°F-‘i‘-§d2?oa%<éc%ﬂre

t-he upper housi ng 16 tg the.lo " housing 18 a t..th hou5|
16{on:a@n adapt er T?rﬁfqylde 440 t ﬁ MPReR i lnﬁegg 5;1 e 3ﬁ¥§8dé°uiﬁpg

ouier,_latch

respectively, for receiving a well tool or drllllng-strlng 26
adapted to be axially moved within a coaxial bore 28 in the

housings 16 and 18.
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: The sealing element generallyfindicated by the refer—'-_i
ence numeral 30 1ncludes a re51llent seallng ‘means 32 posltloned'“

between the upper housing 16 and the lower hou51ng 18 and is

e ————

adapted to be selectlvely_moved between a'non—seallng posztlon,-
as shown in Figure 2, to'a sealing’posiiieﬁ; as shown in Figures
20 4 and 5. _The sealing means 32 may include a continueus ring of
| resilient material such as nafurai oé-synthetic rubber. The
seal 32 includes an inner bore 34 approxlmately equal to the
dlameter of the hou51ng bore. 28.

The sealing element 30 also includes a plurality of
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raaielly spaced,translating meahs'or steel.segménts.36 which are
'proviaed for slideably cooperatihg with the uppes hbusing 16 and
the.lower housing 18 for converting'vertica}.movemeht of an
actuetihé means Such as piston 38 into an inward motion of the
sealing means 30 to prov1de a seal in the housing bore 28._:
30' : .' Preferably, +he radially spaced steel segments 36 are bonded to
" the rés;llent seallng ring 32. The actuatlngfmeans or piston 38

is double acting and is moved.vérticallyiby fluid control lines




Eng 4'2\ havi ng angl ed. teeth whi ch coact with a I ocki ng groove 44 in the
er - housing 18, a locki ng ring 46 having Lapered surface -whi ch
e;ages t he tapered back surface of the |at cﬁ ring 42 and bolts 48 for

# Securing the locking.ring to the upper body 16. The inner..:surface
OI:I t he uEpag ?m_mslﬁg 16 includes a spheri cal surface “whi- ch
#Aends to the bore - I{ype 520f
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t e sealing ele a the sea means: 30 include an
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A h the spheric housi n Simlarl
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Ml coacts wit _spherical ~surface
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b't seenSaP]c aceleg%{reﬁ?gztﬁe %%% | ¥ nd nebug auggge. %d{}gvigg g curved

sigheri cal ng w rical surface : :
h@ing a curved. sphéi‘h@al inpeif a@ezrfl%ce W@ h Oﬁoadﬁ% YPRAr th@usmg 15
sgherical = surfage.ffhes The Qgﬁ%m%%la“ds\% PPa66 aLR13D  dOLdessbyts vWehe
6 ~ -the surf-aces 2 and 66 Coact e surfaces 52 and 50 to provrde
ad ow friction, bore 28. In addition, the inner surface 52 of th

16we_r housing 18 includes a spherical surface 52

'15 which extends to the bore 28. The spherical surfaces

50 and 52 are concentric ‘and serve to guide and

control the path of movement of the sealing element
30. o |

In addition, the sealing means 30 include an

20 upper. surface 54 in which both the re'sili_ent sealing

- surface which conform to and coact with the spherical
~surface 50 of the upper housing 16. Similarly,
-the sealing me'ans_ 30 including the resilient sealing
25 means 32 and the steel segments 36 have a lower
surface 56 which is spherical and coacts with the
- lower. spherical surface 52 on the 1lower housing

18.. . . | : L
"The metallic translating 'means or steel segments
30 36 as best seen in Figures 2-6, generally include
a base 60 having a curved spherical surface 62 mating

-with the surfaces 52 and 50 to prov1de a low frlctlon,

g_ulde the seallng element_ 30 between the sphemcal

steel  segments 38 dayBAgPasel ¢ §é’éfcﬁc‘€:h"¥@rf3hc898f:0w11ttrp anfloeRany

hdlisi ng 18. The ipetcdt | ismnfase| of ngheeadatoh srdaig sdgmeand 31’)0113§6 48 sfor.

. means .34 and the steel segments °36 haveasphefica'l'

' . with spher:g_cal_ surface 52 and a ‘top 64 having a
_ ' - curved spherical surface 66 which coacts with .the
spherical surface -50. The base 60 and top 64 are
5 . 35 - joined by a web 68. the surfaces 62 and 66 coact

g . metal- to—metal sliding @ surface dumng the inward
*= - 'closlng action of the sealing element 30 to smoothly _

.
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nmet al -t o- net al sliding surface durlng the I nward cl osing action of (:éé
t he sealhng el enent 30 to snnothl; guide the® sealing element 30 _

bet hegert  t he spﬁ@FléﬁFs SOGa“d 52.° surfaces 50 and 52. -. The inner

surface of .t he ‘upper hou3|?ﬂ | so™ 'Q vertlcal wal | 70

ext bndi ng downwardl y .from Thg ’s’}ﬂ‘f* r i"CAl agﬁr‘? c%*’%d‘?pe?héqlﬁh%? Louraisce inf

the | ower housing;}@ed §Ovért1ca1 da’i‘il zgeéx IY(?{I{ Gl W?k‘dl72f§o(t Sﬁr}?{ %hggical

doWﬁhardIy fromthe spherical surface tlca vi'ng

seal i ngly engagesutliac¥esti cad-héA/aﬂxxln&r7Quaﬂ§Jc€?oiaﬂ§1éﬂl\é@érf hOMINE 16 a
confracted * _ position shown in Figure 2 to the set p05|t|on S

in Flgurés 4 and iBcilndest hevepaica lbenldeR2 t dvet aptiaig aawneufaB£€£r&H)t&ad 52.

10 It is to be noted that the-spherical surfaees 50 and 52 control . -
andlrestrict thespbeeieal mirfdwe S@al | Mye evereitaldy moOviRG Cp oo i3selsgalingly
confrol the novenent and sealing action as_ the piston 38 noves upwardiy as .
besf seen in Fi'g§PE8IAS afke sveryicadqyptisn’0 tand 2 gpdureves i#RFIQHSSeqntraC»ed
i nvention reduces the overall 15 hei ght of the bl owout: preventer 10,
reduces the hydr ROSLELQD| Shaw dquifigyreo2 ctosthe W@tbpemmfblprm én FOghyes

at | east - 5096therebé%d creasi the size of the controllipg hydraulic

system and decr éad hE FSTh FPEFReB Edb TS 68 8§lﬁ% |8 ﬁﬁgﬁvPﬁlﬁ@da§2
bl opwout jpyevent ery yhi £h ﬂé’%o%e%”%&%“%? %%rﬂ F1. o ?éeﬁoso and sbngéné‘:a%

seajing is achieved, pressure acting on e p|s

in i ntaining taﬂdbfmctpr&]\éembeémeﬂtt&s eealseamﬁgl él&fent GRCRbLNALE

the preventer 10 is achieved by noving the piston 38 dowmwardly towards its
initial p05|t|onPaﬁdtiVEixﬂanﬂnolchheamotemeﬁt e&dotehhfnge&dﬂuu@ Eﬁaﬂﬁe3ﬁlston
caupes it to
) 5_ 38 moves upwardly as best seen in Flgures 4 ‘and 5. 1In addition,

the structure of the present lnventlon reduces the overall

15 height of the blowout preventer 10, reduces the hydraulzc volume
rnqulred to close the blowout preventer 10 by at least 50%
thereby decreas;ng the size of the controlllng hydraulic system,

and decreases the closing time by abOut 50% as well as prOViding

- a blowout preventer whlch costs substantlally less. Aftef
20 - .initial seallng is achieved, pressure acting on the underside of
- the piston 38 alds.ln-malntalnlng the_blowout preventer ln_the
'sealed position. Opening of the oreventer 10 is achieved by
moving the piston 38 downwardly towards its initial position and
the elastic characteristics of the seeliné.means 32 causes it-to_
25 move outwardly between its containing two spherical surfaces 50

.and 52 to the open position..
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g f -~ nD.ve outmardly betmeen its cont?lnlng two._spherical surfaces 50
nd 52 te the open position. 7 11 CLAI M5 1_qp*ﬁTBT6ﬁbUT*pfeventer
dapted’for tuse on an oil or gas well rig and haV|
pper housiing, *a resilient sealing neans p03|t|one ﬂﬂ'ﬁﬂg5|ngs
nd pi ston meangrhgmsact uating said seal i ng neans, mhe?eﬂﬂ t"he si nwer

ur.f ace of ‘'t he Tpper housi ng has a spheri cal surface, ‘the inner surface of.

he~t ower housing has a spherical surface, said spherical surfaces of the
pper housing and thg, IO\A@r Hmwacb@a peepenteicedpted afidr Sasd bBSiahi &ill or

eal | ng means incl ude | oper erical,surfaces_for_co-
th the spheri€af ?@ﬁﬂa $ﬂ%'ﬁbﬁgrahgﬁygﬁ;Qﬂﬂf*?ﬁmraﬂoﬂgpﬁﬁ usf%g,
espectively, reSﬁeeill\ieriw tank paisd t3valdd beeasenbyheahdupiisic),

ans upon sai-d_agtuation.~ 2. prevent laimed in Claiml
erein the seafPfgPH&EE® MRARS °§t€€F“§§dﬁ§ht %it%ﬁﬁ#%@gb@?ﬁﬁén Vﬁ?qﬁﬁ?
nd bottom of t#Resdaiierg smafecandft bRet appatd Hisimg diasha sphekical
egnment s have sgherlcal surfaces. 3. A bl owout preventer adapted for use

n an oil or ga PC%+ g and having a | ower housing, and upper housing, a
esilient seallng neame|mnnercsumfaeemeénthbeﬂmmemrhpushngeh&scalSPGBE1cal

oans ot bt uabRRg Sesry Ha [ {EndENeh RO RAdoeids Sl BBt OBk THE" apa
pper housing the lower hou51ng being concentric, and said resilient sealing
' means includes upper and lower spherlcal surfaces for co-
acting with the spherical surfaces on the upper housing and
lower housing, respectively, respcnsiVe:to engagement of
said sealing means by said piston means upon said actuation._

2. A blowout preventer as claiﬁed'in Claim 1 wherein -

_ _ 'the'sealihg means includes‘steelﬁsegments extending between
! ' "~ the top and bottom of the sealing means and the top and botton
of the steel segments have spherlcal surfaces.

‘3. A blowout preventer adapted for use on an oil or
gas well rig and having a lower housing, and upper hou51ng,

a resilient sealing means positioned between ‘the housings, a-
. vertical bore coaxially positioned-through the housings, and
_'vertically acting piston means for'actuating said sealing

means, wherein the inner surface of the ﬁpper housing

has a spherical surface extending to the bore,

'~ the inner surface of the lower housing has a spherical

surface extending to the bore, . ' .

the spherical surfaces of the upper and lower hou51ngs
.are concentric, . ' )
the sealing means include steel segments extendlng
between the top and bottom- of the sealing means, the top
and bottom of the sealing means and of the steel segments
*-_being spherical surfaces coacting with the'spherical,
" surfaces on the upper and lower hou51ngs, -and _

' said vertical moving plston is novable into ‘the space

' between the spherlcal surfaces on the upper and lower houszng
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has; a spherical surfgce extending to the Bore, the innfﬂ”ﬂu“' _ (E
| over howsing has a spherical surface extending to the m" ']cal AL
surfaees of the upper and l.ower- housings are concentric; the seding means N
incd ude steel segments extending between the top and bottomof. the sealing
means, the topornbowdngomhel gamlinginegnaebnyaxds dhe horgeel segnents _
bei'ng spherical surfaces coacting with the spherical surfaces on the upper .

anﬁrﬂDmer housi ngs , and 'said vertical noving piston is novable into the _
spaice between the -4pher Acdlosiputaqueeventas agped admed dweClvimi Agwherpdn

movi ng the scehingpREANS oUW N5 DRhSs dach iRl RFEVENLEL @311

clagmed in Carm erel n the upper an ower housings each 1 ncludes a

ve(r]g i cal wal I exkerddnggdevmvandlly from the spherical swmrfaees oenthBeupper
I - h 1 : d j i | Lpgl LR

ang | ower Ouébgeé affd 1800 mﬁﬁg} £2 a_ﬂ__..gasagggQM%é/ﬂfb%% t‘?ﬁbh§es

5. ¥ A bl owout  preventer substanti y -as . herel nbeéf ore descri .
refierence to,thadvaestirpdsmedile in, t he ‘acconpanyi ng drawi ngs. The text of
the specification has been reproduced by photocopying the applicants. '

original typescript. It may contain a few amendnments whi ch are diffjcult

to read. The origPmal fypdeMauh RERVeRheRgSEResEnidldieas hegebebetore
{prected.on A88cPiBBHS QL tH rdFe et +64ThA8 as illustrated in, the
: accompanying drawings. '

The text of the specification hag been reproduced by photocopyring the applicants original

" typescript. 1t mey contain a few amendments which are difficult to read. - The original

typescript orntaining these amendments mey be inspected on the premises of the Patent Office
om
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