2100773 RAN@TYPE BLCN[lﬂ'preventer "This invention
tes to bl owout preventers. Bl owout preventers of the ramtype ggye{}a?e?:g
sprovided with resilient packers whi chlaktier use are often .replac
Such- repl acenent has generally required that the bonnets be di sconnected
fromthe body and the rans pulled out of the body. guideways. -Such
repl acement procedure has generally required 10 the-renoval of a
m ni rum of four bolts or fastgners . -f of-each bgnnet t he reistall ation s
and proper tensioning of such fasteners to secure the bonnets to the body:

.One effort nmade to inprove the ease of changi ng- 15 packers is
iIIustrated.on page. 1438 of the 1980-81 Conposite Catalog of Ol Field
~Equi prent and. Servi ces, published by Wrld G1i. This-illustrates the
hydraulic control system of Type "U' preventers of Caneron -Iron Wrks,

Inc. Such systemprovides a 20 pair of piston and cylinder
connections between each of the bonnets and the body. which utilize
hydraulic - pressure to nove 'the bonnets away fromthe body. or 'toward the
body on tubes secured to the body. Ram cl osing hydraulic pressure is used
to open the 25 bonnets and ram opening pressure-is used to cl ose

Mw



four bolts in each bonnet which secure the bonnet to the body. After -eac
packing change in this type preventer -eight bolts must be 30

"tightened and properly tensioned.soley by the nechanical rotation of.

he bolts. According to the present isvention, there is provided a bl owout
_ %‘/eventer conprising a body having ?35 bore extend| ng therethrough and
- ali gned- opqpseﬂ‘ﬂan1 - 3- gui deway extendlng Qut war dly -fram saj.d .bore .
t RFough” said body, -.a pair- of bonnets each-having a bonnet cyl1nder on
opposi te sjdes,at sald body in covering relationship to outer openings of
sai d ranlgU|demays a ramin each of said guideways, a rod connected to
each ram and extendi-ng t hrough the ran1gU|demay and termnating in a piston
within a respective e | s | F,m;l birn the
body spaced..t.0 the s?ggg % éggH@%g%élJ emay and ext éiT%Ltﬁerefrom
in paraLJeI‘FQIatuhngﬁPE°PG EéeMﬁﬂﬁﬁﬁﬁjQ§1EHQNFQEHQYRRHhﬁYﬂ beenponnet ,

each_boginet »havppgy dgéal dmﬁl redfi 1Mt PNy Swr?wh afedf @beORERi NOS at
each end of sald si de c¥1|n er.s, said side %ylln ers

the bonnets. Such bonnet novenent is prEVentéd'by the installation _ofdigééy

a ften re aced- Such-replac iment has generally
. '.required that ths-bonnets be disconnected from: the ..
@ .:Thhgﬁ -body ‘and ‘the “rams pulled out of the.body guideways.‘
ﬁ““_»ww~v=-—5uch replacement procedure has generally required
IO—':i: the removal of a minimum of four bolts or fasteners

.

‘”,?.“‘ for—each bohnet and the. reinstallation and proper
: tensioning ‘of ‘sach fasteners to secure the bonnets

-

- . T #r oo mase

- T to. the body. ~ -~ '+, 7 "
g One effort. made to improve the ease .of changing
15-~- packers is ‘i1lustrated on page .1438 of the 1980-81
Composite Catalog - of 0il Field’ Equipment and
Services, published by World Oil. -This-illustrates
" the hydraulic control system"or Type 'U",Preveptersh.s
--=: - -n-0f Cameron * ‘Tron Works, Inc:' Such system prov1des a
20 pair of piston and cylinder connections between each
of the bonnets and the body which utilize hydraulic-- |
ne pressure to move the bonnets away from the body ot <t
' toward the body on-tiibés- secured T6 the body. 3am
closing hydraulic pressurs is used to..open“the v
* 25" 7% “honnets andnram opening pressure is used _to close
._the bonnets. Such:bonnetdmovement‘is prevented by -
i the installation of four bolts in .each..bonnet’ which
..fzsecure the. bonnet to the ‘body. " hfter “each packing

change in this-type-preventer, eight bolts must be

30 tightened and properIy tensioned solely“Qy_the eerinl

Lpeslls oAmT 8.0 o™ . -

gm;un;mechanical-rotation of ‘the' bolts.

_4-—‘—

w '~ " ""According to the present invention, there
is provided - R o

a blowout preventer comprising“a hody having a |

3 . _
_ 3 bore extending therethrough and aligned opposed ram

L
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~and openi ngs extending through the bonnet in parallel 15 relationship to
sai d bonnet cylinder, said bonnet cylinder being axially aligned with its
gindeway, neans responsive to pressure coacting with said studs in said
cylinder to nove said bonnet toward and away from sai d body supported
aid studs and. 'to 20 tension said studs when the bonnet is held

ynst said body, a nut threaded on-eah-stud to secure the - bonnets to
e body, said pressure responsive neans inghudinng a f1ange extendi ng
radially outward from each of said studs fo said side cylinders, and neans***
for supplying fluid under pressure to said side 5 cylinders at
opposite sides of said flanges. One enbodi nent of the present invention
provi des a ramtype bl owout preventer having two studs for connecting each

otpansi ve. RS b*’%a%@ o A EALE i (P Gt oS Er c
hydraul i cal | é E&?‘&neﬁ e% m,¥ E&‘Deﬂ:ﬁ shg,;fn%sgdmf,@ﬁegecurl ng each

. bonnet and draultc tensioning of the studs, .a_m ninum of

rechani cal (Sl orP oggbe Ui Seided OH' 4£fa bddy W SooLE1RgT A0 € 11

“the

relatlonship to outer openings of said ram guideways,

5 aram in each of said guideways, a rod connected to
each ram and extending through the ram guideway and
terninatxng in a piston within a resoectlve bonnet
cylinder, a pair of studs'secured'within the body
spaced to the'sides of each ram guideway and extending

10 therefrom-in-parallel relationship tO'be received in
side cylinders in the bonnet, each bonnet hav1ng a
said paxr of side cylinders and a pair of openings at
each end of said side cyllnders, said side cylindere
and-openinga'extending through the bonnet in parallel

15 relationship to said bonnet cylinder, said bonnet
cylinder being axially.aligned with-itS'guideway,
means responsive to pressure'coacting"withnsaidfstnds
in said-side-cylinder_to.noveiéaid.bonnet toward and
away from: said body supported on said- studs and to

- 20 tension said studs when the bonnet is held againet_

said body. a nut threaded on each stud to secure'the



sui tabl e means. An additional pressure responsive nmeans is provided to ur
t he bonnets away from the body when the nuts have been 5 _ unt hr eaded
fron1the studs., Thé invention will .be descri-bed now by way of -exanple only
i th particular reference t-o the acconpanying drawi ngs. In the draw ngs:
FIGURE 1 is an elevation view partly in section 10 of- one form of the
i npr.oved bl owout preventer of the present. invention; FIGURE 2 is a partial
sebtional , partial plan view taken%aong |ine 222 in FIGURE 1;- ‘FIGURE 3 i s
an end el evation view t aken al ong 15 line 3-3 in FI GURE 2 FIGURE 4 is
a partial sect£8339t§|éﬂ tthre hodion Faiidh pressune Fle@pRBsd wendhesinmii ng t he
pressure respo nmeans novi ng the bonnet away fromthe body of the

f
i mproved bl ovvo EPQ\}EHt gt 92099 extending @addag Lys ontyard framect i onal

view illustrati t he bonnet .and ram s parated romthe body and in
position for cﬁgg O%f sﬁﬁa F&H‘aﬁa(’f? how dFIsGQHE ezssaetamy@@qmu al

| f. bl h 25
i ite full opEar pg‘s‘??f%%hs Faad ?mﬁer?g&g?e?%ﬁgé% 4 sdas .So?&m i ew of
the nogli f i ed bEQT@HﬁePEEXEnLSQOEEge sides G sa?d flanges.

[ ]

bonnets but are prevented frominadvertent rempval fron1the bonnet by (E{%}
g

One embodiment of the presehi invention
provides a ram-type blowout preventer having two
studs for connecting each bonnet to the body with
the studs functioning as a part of a pressure
responsive means to urge their bonnet against the
body and the studs are hydraulically tensioned
thereby. Only two nuts are used for securing each
bonnet and because of the hydraulic tensioning of
the stuas, a minimum of mechanical tensidning of the
nuts is required. The nuts are iotatable in the

)



@ show t he pressure responsi ve neans for movi ng the bonnet amay fromthe
owout preventer body. 30 A bl owout preventer 10 incl udes body
havi ng vertical bore 14 therethrough. and al i gned opposed gui deways 16

‘endi ng outwardly therefrom Bonnets 18, which are secured to body 12 as

rer ei nafter described each incl ude, bore 20, aligned guideway 35 -;)
extension 22 in comrunication with bore 20-are gui deway.-16, outer
count er bore 24omieks Rt RS REQESRESQ fromuinagvartentgremopatal el -~

relationship t&&pr@@mm@wume&xémsn FAGURESi tiRd14) extendi iy
partially through bonnet 18. Rans 30 are, slidabl ¥6§05|t|oned bn gui deways

16 and are noRAPIHRSITRPIRPFITRPeMY Ly BERYE FA WREEnERRey close 05
bore 14-to tmﬁdnnuxs1auaytfxnm|thaWbadytﬁnynatnereutachedelbéengU|deways

e nnvene h of 0. hs-respon- sive to hydraul i c pressure
appl i g to opdﬁ% ‘fegé L pﬁ? %t in cylinder 34 formed within outer
counterbore 24 by Sﬂmvm\&htfommﬂlsmesdemnbbeédnou b¥nwa8® bf¥ rod 38

- which 10 exte%ﬂg}{ ln%hi)%&l? é’f‘@l&i‘ﬂé‘ﬁefefglt:@?é@etbaﬁﬁ side.of ram 30

as shown. Rod romthe opposite side o i ston 32 t hrough bore
42 in cIosureﬁﬂQRMPaﬂwknﬁi4%§Wﬁ¢&§es IRt Bhe @é@WHBgs Closure plate 44 is

threaded into the gicURENY 1§ £0Ual&¥HOiEn 24iéNdpaaR1¢6ihSseaedbad O ,
pLate O W GaS SR O end BlipeSvdd BI5ESSE pEATONEN CBR R I TS -
adjust
present 1nvent10n,
FIGURE 2 1s a partlal sectlonal, partial plan
view taken along line 2-2 in FIGURE 1;
FIGURE 3 is an end elevation view taken along
15 line 3-3 in FIGURE 2; |
FIGURE 4 is a partial sect10nal view taken
along line 4-4 in FIGURE 3 and showing the pressure
'responsive means for moving the bonnet away from the
‘body of the improved blowout preventerf
20 FIGURE 5 is a partial sectional view
' illustrating the bonnet and ram separated from the
body and in position for change of the ram packing;
FIGURE 6 is a detailed partial sectional view
of a modified form of blowout preventer with its ram

25 " in its full open position;

FIGURE 7 is a detailed partial sectional view
of the modified blowout preventer shown in FIGURE 6
to show the pressure responsive means for moving  the
bonnet away from the blowout preventer body.

30 A blowout preventer 10 includes body 12 having
vertical bore 14 therethrough and aligned opposed
guideways 16 extending outwardly therefrom. Bonnets
18, which are secured to body 12 as hereinafter
described éeach in¢lude bore 20, aligned guldeway

35 © + extension 22 in communication with bore 20 aﬁé

| guldeway-lﬁ, outer counterbore 24, side bores 26

extending through bonnet 18 'in parallel’



.stroke of piston 32 and ram 30. Studs 52 are- threaded into body 12 and !
extend i.nto side bores 26. As best shown in FIGURES 2 and 5, each'stud
in- 20 cludes central passage 54 with¥orts. 56 and 58 in communica- tion
ngremdth and extending to.the exterior of stud '52. Port 56 is positioned
weenredatdopsShipd t boweuRiOcarndnopenhngok oBhowrentn n§IGHRBSgA body
12.. Port 58 is positioned inmediately to the body side -of fl.ange .64 on stud
527 25 8&ndedds egtenddncheaddali hronglhdpernet b8d ext end frominterna
flanges 68 into body recess, 69 with bgss 67 on sleeve 66 positioned’in

recess 69 an&aBScdfe2® 8FEdabhl¥X PPEisdrRed dmigeideways ol€aandorrst 1ds
52. Suitable seals ,are provided befween flange 64 .and.the interi.or of

ol ceve BgYed therea@tvﬁégam dhatk GAOSER PRALEACE G WG EheE Grase .

bet n, the_interi of sleeve 66, apnd the extetiaor, for stud 52. between
por t 35B0%Rq 145 EmERERE, RRET PORLELRR, 48 MHLGHFhEY aTe shBERackeR G 05

l'c: SFE i oRP A AEREY e oY vt o8 Fadh ot bR 36 48 RebRe ¢
Capt ur - | SHe™boP freRare
Cl osel ySSUPT otfha BNEHRARS | BPhlrR  HARELES B MBRUEEE0 R dR of " N0
exteri ob;gkoh039a9h W itk # Hsleddelentl S0:LECBbARERSLEATSY B Y

sleeve 36. Piston 32 is connected to ram 30 by rod 38 which

to be engaged by the end of rod 40 at the desired outer end of the openizz;ééj

10 extends through bore 20 and engages into the back side of
ram 30 as shown. Rod 40 exﬁends from the opposite side of
piston 32 through bore 42 in cldsﬁré plate 44 and términates
within cap 46. Closure plate 44 is threaded into the outer
"end of-counterbore-24 ahd'cap 46 is secured to plate 44 by cap |

- 15 screws 48. Stop 50 is threaded through,cap 46 ana'is.adjustéd

to be engaged by the end of rod 40-at the desired outer end of
the opening stroke of piston 32 and ram 30.

Studs 52 are threaded into body 12 and extend into side
bores 26. As best shown in FIGURES 2 and 5, each stud 52 in-

20 cludes central passage 54 with ports 56 and 58 in communica-
tion therewith and extending to the extérior:of stud_sz;

- Port 56 is positioned between seals 60 and in-communication
with port 62'extending through body l1l2. Port 58 is positioned
immediately to the body side of flange 64 on stud 52.

25 Sleeves 66 are threaded into side bores 26 énd extend from
internal flanges 68- into body recess 69 with boss 67 on
sleeve 66 positioned in réceés 69'and sleeves-GG are in
surrounding'relationship to each of étuds 52. _Suiﬁable seals

are provided between flange 64.and.£he“interior"bf sleeve 66,



wnoved fromthe outer end of bore 26 Port 78 ext ends through sl eeve,66 to
rpvi de communi ca- tion from annul us 80,surroundi ng each of studs 52 °

ough passage 82 into cyli,nder 34gan the ram side of piston 32. 15 Thus,
draulic pressure supplied to port 62 is exerted in annulus 80 to urge

sl eevise fifediidsPaBRR! 658 drideEKk bosived2oangdEpbage F6Udndbduwndansid. Thisy

pressure is also transnitted to cylinder 34 to force piston 32 outward and
t her ey sBYSr' 8P ¥ devd (66 ORAA R t ERBerIbYS oS Usbudt Bachatwgrrdvi des 20~
the pressure responsive neans to nove bonnet 18 toward body 12 and to A
hydr r€8l 6§ anaspsen studs 52. A-pressure responsive neans is jprovided to
nove bonnet 18 away frombody 12. Such neans, as best seen in |FI GURE 4,
i n- cl udeswheheboanetyd 834 shseturedhébd hicrdycdlmt ea®oshow lp FEG- 25 ring
88 and inner "sleeve 90 which.is slidable within outer sleeve 84 and is
se@BreRE| 2, bndys1Z70 aitee threaded oftonrkhie uker gudssofnstudsuhfideation
with port 92 in body 12 through passage 94. Port 96 extends through bonnet
18 i nfetsha0oarer ceptuaed: yi the ouprmn pexkien| efppédsuberes 26ppl i ed
to -7- port 92, it is del i vered through passage 94 to urge honnet 18

" away byomimes 72 whdchhratghhgdd I PRESSC 6 rkﬁérsBQ'Pt cF’tR‘-{fe Hston 32 *
inward to nove ram 30 to its cl gsed posifion. fe5| as shqwn.in '
FI wl@sltapﬂéﬁn&{ie%'&?y&ﬁeé%@%d Ripgs ese KdSPﬁFeea BBfnet 18

'nto Opgggiég ggd%u%L 70 and engage shoulders 76 on the exterior of

-

10 each nut 70 to prevent each nut 70 from being inadvertently
removed from the outer end of bore 26.
Port 78_ex£ends'through sleeve_66 to prqvide communica-
tion from annulus 80 surrounding eeeh of stﬁds 52_through 
passage 82.into cylinder 34 on:the-rem side of piston.32._
15 Thue, hydraulic pressure supplied to port 62 is'eierted in
annulus 80 to u:geesleeve 66 and bonnet ialtoward body 12 and
place stude 52 in tension. This pressure is also transmitted_ B
to cyiinder 34 to force piston 32 outwerd and thereby move
ram 30 to its open.position. Thus, such structure provides
20 the pressure responsiﬁe means to move bonnet 18 toward body 12
and. to hydraullcally tension studs 52. | . - .
A pressure responsxve means is prov1ded to move bonnet 18 -
away from body 12. ' Such means, as best seen in FIGURE 4, in-
cludes'duter sleeve 84 which is held;in coﬁnterbore 86 by snap
25 ring 88 and inner sleeve 90'which is slidable within outer
sleeve 84 and is secured. in body 12.  The interior of inner'
sleeve.SO.is in communication'with~po£t 92 in body 12 through
passage 9%4. ?or£'96.extend5'throuqh bqnnetILSJinto'the outer

‘end of cylinder 34. When hydraulierp:essure is supplied to



cylinder 34 may be used to direct hydraulic pressure to cylin- der 3

to bypass the pressure responsive neans prewi ously described. Wth §h&se

passages 98 and 100 in use, passage 82 and port 96 nmy be onitted to

i solate the twg hydraulic 10 systems=7W th the inproved bl owout preventer

gg}assenbled as shown-in FIGJRES 1, 2 and 3, hydraulic fluid under pressure
ppl i qzbxtto FAchivf igorded iB2red |tHoughnsassage 946 tyl under bddnet tlige -

i nner side of piston 32 and will nove pistons_32 .and rans 30 15 outward

unti | rasayiOf xomagedy sidpasd shrokgbhppaitntd6r dntcaay linddwi 34: dgenuxge

retracted position as shown in FIGURE 4. To nove the rans 30 to cl osed

posi ti dpistarir3R| inward goumave peBs30r £0 dtsusdiasad megidtiom? from which

it is transnitted to cylinder 34 on the outer si-de of piston 32. 20

When packi ngtp3eshredns ago showry i FIGURECE, Adterrats passagesid®® from

t he ds of. studs. 52 and then hydraulic pressure.is supplied to port 92.
Thi s‘g;rié& u]'%éf sWBieht @a‘ﬁeﬁ“’sl“é}éﬁm‘% %‘ﬁeﬁﬁ nynte ngﬁﬁ\}ESbGﬁﬁét ofg

opacer CELHAST, 3f cuaBcbRcBReRoROR LIRS BISSARLES BFeRRRe TR ShERT e to
port 62,t0 tragt ;rans 30 to,the -position at which pack- ing 102 be
casi |y 981 Eetnd o BRRSSGNG PIRRCTS BeRPoRRIYS 1 DS4RE BABKARESIL can
be Lo ¥eelnnat pBeREhald baBELHT T b0 SOECRL 4BR, TR Rt 17
- 80 and port 96 may be omitted to isolate the two hydraulic
10 systems.' .
| With the improved blowout preventer 10 assembled as shown
in FIGURES 1, 2  and 3, hydraulic fluid under preSsﬁre supplied
to each of ports 62 will be transmitted to cyiinder 34 on the
inner side of piston 32 and will move pistons 32 and rams 30
15 outward uhtil rod 40 engages stop'so at Which'poinf rams are
| in their open or retracted position as shown in FIGURE 4; To
‘'move the rams 30 to closed position, hydraulic fluid under
pressure is supplied to port 92 from which it is transmitted
to cylinder 34 on the outer side of piston 32.
20 ' When packing 102 in rams 30 is to be replaced, nuts 70 .
are unthreaded from the ends of studs 52 and then hydfaulic
.« pressure.is Supplied'to port 92. This pressure is exerted in
sleeve 90 and opening 28 to move bonnet 18 outward on studs 52
to the position shown in FIGURE 5. With a suitable spacer
25 posiﬁioged between bonnet islanﬁ_body 12, pressure is supplied
to port 62'£o rétract-rams 30 io-the.position at which pack-
ing 102 may be easily replaced. The rams 30 are then free of
body 12 and ﬁacking 102 can be readily. changed. Bonnet 18 is

returned to its position engaging body 12 by supplying



exertg a Yorce on bonnet 18 inward and- on flénge 64 outward. Thi's pwessure'
not- Dﬂ ves bonnet 18 back into engagement with body 12 but also.
ten studs 52. Nuts 70 are tight- 05 ened on studs 52 while they are
still hydraulically tensioned. The T%?que on nuts 70 to provide a desired
stud tension.,is substantially l.ess than jt, would be if studs %2 were not D
hydr a¥EERILEC RESTRES ¥R PREES! B2t bl%tpﬁ?éﬂﬁﬁenﬂ’if@f’éﬁ&ﬁn §t hd

FI GURES 6,10 7 i b i all he-sane: as -b nter ~10 and .~

ncl USSEEEAAF LPFaR A TRIT 1P BOVETEL M P protete Rta iR 110 b .

B s.118 _which 11 ' i naft d i bed, h

Pncl udBiBorkraite 2nfsn SRy ey it 3R BESK MRt ranvadersRt Ch

b eV 1 A ' ' . oaSi b

126, PARPC Rty T, hen nBpRe16he RedlP nF 0 NGERCHE, B, £l 100°0
i 2 igy k d} ' s ' 18.

DY Back’Bnl ity 192 FHEHYE dlof ikt Ron Lol LAY kGl

from R feoi iRl ORlbEEON0! oM PrdyideYaClidse radf Seldd tansligh! mpen

position in Ich they are retracted 1 nto gui deways 116 and extensions 122

as shawbsiantidily 61led5e tHAC RO would B Of £7 ABud (52 Swk@EPQHEY Ve (O )
hydraul i ¢ pressure applied to opposite sides 'of piston 132 in cylin- 25 -

der 1p4¢dranIaEa¥liyhiternsisiedounterbore 124 by sleeve 136. Piston 132 is
connected to ram 130 by rod 138 whi ch extends through bore 120 and engages

into the bate sho@idiedablbidwets pheventeRol104Guwrenda FIGURES6 opposite

side of piston 132 through bore 142 in closure plate 144 and term nates

wi i1i9i and 7 is substantially the same as blowout preventer 10 and
includes body 112 having vertical bore 114 and opposed guide-
ways 116. Bonnets 118, which are secured to bedy 112 as
hereinafter described, each include bore 120,-alighed gﬁideWay_.
extension 122 in communication with bore 120 and guideway 116,

15.outer_ aiignéd counterbore 124, side bores lZG.'ekﬁending_
through bonnet 118 in parallel relationship to bore 120 and
opening 128 (shown in FIGURE 7) extending partially through
bonnet 118. ' |
Rams 130 are slidably positioned in guideways 116 and are'_

20 moved therein from their closed position in which they close
bore 114 to their open position in which they aié retracted .
into gﬁidewaYSglIS and extensions 122 as.shown,in'FIGUREfG;
The movement: of each of rams 130 is responsive to hydraulic
pressure applied to opposite sides of piston 132 in cylin-

25 der 134 formed within outer'cqunterbore 124 by sleéve 136.
Pisﬁon 132 isfcénnected to ram'léo.by rod 138 whichfektends
through bore 120 and engages into_the back side of ram 130 as
shown. Rod 140 extends from the bppbsite_side_of piston-132

through bore 142 in closure p;ate 144 "and terminates within



cap. 146 © osure plate 144 i.s threaded into the outer end of counterbor
124 and cap 146 is secured-to plate 144 by cap screws 148. Stop 150 is
~ threaded through cap 146 and is adjusted to be engaged by the end of ro
140 at the desired 05 outer end of .t he3openi.ng stroke of piston 132 and
“130. Studs 152 are threaded into body 112 and extend into side bores 126.

. Flangescap4ldf.cadlliasfuns phatie21l4d eisl ichakladeid inmon e Suftfer hd Nef s 158
are captured within outer counter- bores 160 by ring 162 .and_snap ring 164
an~ engagunsrsbere1 d 2derand 68apel 46 e sc secEnedbr es p&atend.ﬂSGay\hﬂapt hey
are threaded onto the studs 152.' \WWen bonnet 118 is in engagenent wth
body 113Sr8W8sd48:63 $koBohbB! lﬂsthreagsg tthireaghi thipn 1déc emsdks 1865 in
body 112 _as shown. Bonnet 118 is free to slide outward on studs 152 as
here|na?FéPSBE§CFPb9&\HQQ?QRﬂJEVs§§¢seBérﬁfrﬁQﬁlhﬁﬂ bbtW?i;dnﬁrﬁfiﬁiglz
and uds, 152 ui t e seal s, are prqvi ded bet ween bonnet an ody

The ﬁ#eSEEFE F§§p8 Si ﬂﬁ%¥§QQquﬁﬁh§ufﬁxﬂﬁﬁ§°q1333oﬂaﬂdr§Ndlaﬂay from

| ud | 168 which is -
0. i oned WPEHRR &Egn';&%ﬁ?&af;?c 1o oy L L cand vt end Eyzelngédlﬁi g
f70, t 112, and_i nsert
ehion | 2oPRB 1385 | ToBRRe) a6 oh Sash: of WK : 1% s %l;iéabée fhd and
4
Sormuni SarALEE rgg%sl $B5or %f%e&éf? <ebied SERobiR G¥Fer Spemtarssage
182 in 989¥s113015§'£§n8“i§§ and snap ring 164 and engage shoul-

lO dsrs 166 between - counterbores 160 and 156 when they are
threaded onto the studs 152. When bonnet 118 is in engagement
with body 112, bosses 163 on'bonnet il8 are.positioned within '
recesses 165 in body 112 as shown. Bonnet 118 is free to
slide outward on studs'lsz'as hsreinafter described with no
15 seals being provided between bonnet 118 and studs 152..
Suitable seals are provided bétween bonnet 118 and body 112.
The pressure responsive means for moving bonnet 118
toward and away from body 112 are shown in FIGURE 7. Such.
means includes sleeve 168 which is positionsd within open?
,20.ing 128, is held in such position by snap ring 170, and has
. inner flange 172 at its end closest to body 112 and insert 174
e which'is threaded into body 112, has outer flange 176 at its'_-
 outer end and is slidable within sleeve 168. Insert 174
includes passage 178 communicating from its.pdrt 180, which is
25 in communication with passage 182 in body 112, to its outer
" end as shown and passage - 184 communlcatlng from its port 186
which is in communication w1th annulus 188 between flanges 172
and 176 to recess. 190 in body 112.  Passage 192 extends

through body 112 into recess 190. Port 194 in'slseve 168



as shown and passage 184 communicating fromits port 186 which is,in

ni cation with annul us 188 between flariges 172 and 176 to recess 190 in
112, Passage 192 extends thrqygh. body 112 into recess 190.. 'Port

Ln sl eeve 168 .-%0- connects annulus 188.to passage 196 whi ch extends
to the in e Cy i r § Oy D 18,CeRRE he
i nnerg%%ggﬁsfo%gﬁg%g%% tg:'rot ??e% osua"td:ér) %%%%i%l ﬁggi?d%Sgo ?ﬁat %P?e'r]r:todi fied
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means T uncti.o en expoSed to hydraulic pressure from passages 182 and-#
192 %%H{:QénEOBEebP&@J{gO\_MQ Y hhd lduedf éndusgecprnngerlid4qguay from
body . Supply of hydraulic pressure through passage 182 is exerted at
the outer eRdi@fis’ aRAIFikdd furh WE ttlte Opiesentdinkeht ions dfe 1aove urge
bonnet 118 away from body-112 ‘andi's also exerted in cylinder 134 to urge

pi §508edd2ibedataisinnsl pesponsive fepnsy Hindiyibmuvhenpezposed ttar ough
passage 192 is exerted in annulus 188 to urge insert flange 176 outward and
. sl eevRy@rangécl7pressure wifrom r pasisageisn Ud2nendl 1®2eibey 1Zger ged t owar d

" body 112 .and is also exerted in cylinder 134 to urge piston 132 outward

t owar Bonpet 148 ttawardhbadyhdlRamnshcio ngrgeoboones B4 &rawaedfremt's 158
are unt hreaded from studs_152 ‘and then hydraulic pressure is supplied to
passabedys1l2e nénprishms hyidraulierpressnpesthyoughbs PagsRde dfdddy 112.
If ram 130 does not clear _ '

exerted at the outer end of recess 128 and on the outer end of

10 insert 174 to urge bonnet ll‘é\ away from body 112 and is also B
exerted in. c'yl_in‘der 134 to "'.urge piston 1_32 toward : closed_
position. .. Supplj of hydra;ul_ic pressure through passage 192 is
exerted J.n annulu_.s 188 to urge. iﬁs_er_t f_lange '-176_outward' and
sleeve flange .172 inwade which results in bonnet 118 being

15 urged toward body 112 and is aléo exerted in cylinder 134 to
urge piston 132 outward toward open poéition. .

When the ram packing 200 is to be changed, nuts 158 are
unthreaded from studs 152 and then hydraulic pressure is
supplied to passage 182 to move bonnet 118 outward. on -

20 studs 152 away ffo_m body 112. If ram 130 does not clear
body 112& sufficient distance, it mﬁy be retracted by blocking
movex_r_tént" of bonnet 118 and supplying hydr-_éulic_ pressure to'.
passage 192 after passage 182 haé been depressurized. When
the ram packing ha_;s' been removed and new .packing 'iﬁ_stalled,

25 hydraulic pressure .to passagé IZ_I.._92 after removal of the struc-
ture blocki_ng' mdvement-_-_strucﬁuré_'moves_ bonnet 118 on studs 152
into engagement with body 1-12'.'. Nuts 1-5.3 ‘are tightened to |
provide the desired tension in ..si.:x_xds.'- 152 a;xd then blowout.

preventer 110 is ready for opératio_hi



body 112a sufficient distance, it may be retracted by bl ocki ng novement
bonnet 118 and supplying hydraulic pressure to passage 192 after passa
182 has been depressurized. \Wen the ran1pack%gg_bg§,been—%enﬁvga and
packing installed, 25 hydraulic pressure to.passage 19 noval of
the struc- ture blocki.ng novenment structure no “ %@]\% studs 152
it o engagenment with body 112. Nuts 158 are tm sovrde the
desired tension in studs 152 and then bl awout préventer 110 is_ ready for
operation. - CLAI MS: 1. Alblowout pt évent er - conpri si ng:a "body
havi ng a bore extendi ng therethrough and aligned opposed ram5

gui deways ext eHeRI¥Sbutwardly fromsaid bore through *  said body, a pair
of bonnets each havi-ng a bonnet cylinder on opposite sides -of said body in
covering rel ationship to outer openings.of.said ram gui deways, a ramin’

h of id id . A_rod ted t ch d extendi
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a said pair nders a eac of said
§i de cyli nderssaﬁf"%&j,dea G4 i AS¥ Sbonnets each havmg a bonnet
cylinder on opposite sides of said body in cévering
relationship to outer openings of said ram guideways,
"a ram in each of said guideways, a rod connected to
10 | - each ram and extending through the ram guidewaj and
tefminating in a piston within a respecti#e bonnet
- cylinder, a pair of studs secured within thé body
spaced to the sides of each ram guideway and extending
therefrom in parallel relafionship to be received in
15 side cylinders in the bonnet, each bonnet having a |
said pair of side cylinders ahd a pair of openings at
each end of said éide cylindérs,'said side cylinders
and openings extending through the bonnet in parallel
e - relationship to said bonnet cylinder, said bonnet
20 cylinder being éxially'aligneé with its guideway,
~ means responsive to pressure coacting with said studs
in said side cylinaer to move said bonnet toward and
away from said body supported on said studs and to
tension said stq§s_whgn the bonnet is held against

25 said body, a nut threaded on each stud to secure the



rchopeni ngs _extendi ng through the bonnet in parallel relationship to said

at cylinder, said bonnet 20 cylinder being axially aligned with .
i t dui demnlllnuﬁmyunt&ﬂkl ve to pressure coacting with said studs in said-
ide/cyli bonnet toward and away from said body supported
om%ai d st uds and to tension said studs when the bonnet is held agai nst 25 \J

sai d body, a nut threaded on each stud to secure the _ .* C L M S-
* -12- bonnets to the body, saL?_pressure -Tesponsi ve- means ‘i ngliudi'ng: a L~
fl ange extending radially outwa & fromeach of said studs to said .side Nt
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cylinders at opposite si es 0 sal fl anges. 2. A bl owout preventer

according tojpkau@ihg wheaahaesabx@eaaqs:guaﬁarimqn%mmrﬁa\ so includes
a bore in each of the bonnets, a t'ubul ar Slei&ﬁ secured 10 to the body

and sl i dabl yeResi bieoeaddi &tadid to s@id dide QWinde¥sh3 dmd meansind neans
for delivering pressure to the
for. supplylng fluld under pressure to said 51de

5 . cylinders at opposite sides of said flanges. S s

2. A blowout preventer according to claim 1,
wherein said pressure responsive means also includes ‘a

bore in each of the bonnets, a tubular sleeve secured

10 to thé;body and slidably positiqned in said ————— <




interior of the sleeve and to said bore.” to urge tThe bonnets away fromthg ™
body. 3. -A bl'owout preventer according t.o cl agmu"m i E Qg
pressure responsive neans al so includes a recess lmw'mml h of t\he.
bonnets fromtheir *body engaging faces, an insert secdred it the hody and :
.extending into said recess, said inseft and the bonnet coacting to form an
arfnul us t herebet ween, neans for dgl'ggLing pressure to each of said annul

to urge the bonnets.toward the body,2and .means for delivering pressure to
esch of said rebexeessbepdrmeans Sorededrivasfingint dssgre £a kche'ge t he

bonnets away froRttPEoPOM¥: the sleedela@dOlo graqyeentbgr&pqg qjye to any of

the preceding clains including neans for delivering 0sing pressure to
‘each bonnet cyl FhtiePorrek®avaliefprm: she H9d¥-ans to a cl osed position, and

“nmeans for delivg[ing openladot CHEETen'te redetdrd iAot W1idiger: f 0 nove the
. plIstons and rans, to % 0 E$OgOSItI0n, neans gonnectl ng ai'd openi
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sat d. studs andaurgeeséicedpen@ingodntd eachbody theeanetd Erdgmids and said
pressure responﬁive q@g s function as _hydraul i.c tensioners when t.he nuts

gre tiantened ofPEFE HART B0 886 By 20t s o ARSI b TRy, 5.

bl owout prevemody amdoexitendingt batpr sadd nreceisa nsadderisisersmiahdiuts are

@ositioned in the bonnet coacting to form an annulus therebetween,
means for delivering pressure to each of said annuli
to urge the bonnets toward the body, and means for
deliveriné pressure to each of said recesses beyond
the outer end of said inserts to urge the bonnets
away from the body.
4. A blowout preventer according to any of the
preceding claims including means for delivering
closing pressure to each bonnetﬁ_CY1inder to move

' Fhe pistons and rams to a closed position, and means
for deliéering opening pressure to each centfal
cylinder to move the pistons and rams to an open’
position, means connecting said opening pressure
delivering means to said pressure responsible means
to tension said studs and urge the bonnet toward the
body whereby said studs and said pressure responsive
means function as hydraulic tensioners when the nuts

: «

are tightened on the studs during assembly of the
bonnet to the body. '
5. A blowout preventer according to the

P4

preceding claims wherein said nuts are positioned in
each of the outer openings in said bonnets, and said
nuts are rotatable in their tesponsive openings to
thread onto said studs fb; securing each of said
bonnets: to-said"body,'ana-including releasable means
for retaining said nuts in said openings independent
of said studs. _ o

6- A blowout preventer 'substantially as



2 of the outer openlngs in said bonnets and said nuts are rotatable in
respon ﬂumm th[ead onto said studs for securing each of

0 bonnet sﬂ“ﬂum“ d including rel easabl e means for retaining

#id nuts in $ai 8 operl nds |ndependent of 'said-studs. 6. ° A bl owout

preventer substantialty as - 14 hej_«il nbef ore descri bed w th. ref erence to u
and as shown in the draw ngs. _
hereinbefore described with.: reference to and asg.: _ 3

shown in the drawings.




