used to contr6l pressure within oil and gas wells during drilling and
conpl étion. . Annul ar bl owout preventers, the type to which the present
i nvention 05 rel ates, include a single annular resilient packing
positioned within a body havi ng neans teleause the packing to rmvegz]ltﬁg432
s€al i ng engagenent with a portion of a pipe string extendlng t hrou

enter or against itself to seal a well when no pipe string extends
t hrough the preventer. 10 An annul ar bl owout preventer is shown and
described in U S. Patent No. 3,572,627 to Jones et al. The packer has a
resilient annulus with a circular series of rigid inserts extending through
t he packer and having irising end flanges on both ends which nove to
provide end support for the resilient 15 annulus when it is conpressed
radially inward by pistons. The pistons are positioned around the
resilient annulus to provide an inwardly directed radial force on the
resilient annulus.. Qther annular preventers have utilized an axi al
deformation of the resilient annulus to cause it to nove radially inward to
20 sealing position. U S. Patent Nos. 4,099, 699, 2,387,205, 3,667, 721
3,323,773, 2,148,844, 2,812,197 and 2, 846,178 are

2112432 ANNULAR BLOWOUT PREVENTER -2- DESCRI PTI ON Bl owout preventers are(ii;
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sexanpl es of annul ar bl owout preventers of the prior art. Additionally, U.S.
qtent No. 4310139 is a nore recent exanple of the type of structure to_
whi ch the present application appties 25 as an inprovenent. The T
application of an axial force on the resilient annulus of an annul ar '
bl ciwout preventer is sinpler and |e8s expensive than the application of a
Telatively uniformradi al -3- force to the resilient annulus. As set ™
forth in the above- identifi REMRERFIMM || cation, the use of an axial A
force on the resilient annulus of the_patent to Jones et al would not be

sui tabl e ALYANG | BFEVEREETEs 3kSuIWSH etRnEoBEFRL: PResshzg whthin

Ay Sl W BRGS0 0

conp o PEL e HED Tl e ol W1 L AR HAUB I AR D1 des
Y, AR SN Rd £ Wtlo 1Y AU Phr 01 HehBPpINREngBUL Ik BRRSCr - The

app! el £fpélly ShbPhnbOmetnl0 dd\ccaie! the PBsLRingTES RBFECHnRC! udes a

‘resilient annulus™w th a“circular series of 1 rigid inserts having inner.
st enseatiinfidigdqinerit witled portion oF WpigwustSingakdtehdehys being

enbedded in its _ : o .
through the preventer or against itself to seal a well when no
pipe string extends through the preventer.

10 - . An annular blowout preventer is shown and described in
U.S. Patent No. 3,572,627 to J&nes et al. Tﬂé packer has a
resilient annulus with a circular series of rigid inserts
extending through the packer and havihg irising end flanges on
both ends wh;sp move-to-broéide end support for the resilient

'1é annulus when it is compressed radially inward by pistoné: The.
pistons are positioned around the resilient annulus to provide
an inwardly directed radial force on the resilient annulus.

- Other annular pr;Qenters have utilized an axial deformation of |
the resilient annulus to cause it to move radially inward to

gg'lsealing positidn. U.S. Patent Nos. 4,099,699, 2,387,205,

| 3,667,721,.3,323,7731 2,148,844, 2,812,197 aﬁd 2,846,178 are
examples of annuiar-blowout preventers of the prior art.
Additipnally, U.S. Patent No., 4310139 is a more recent éxample
of'the type of structure to which the present application applies

25 as an improvement. '

The application of an axial force on the resilient amnulus

of an annular blowout preventer is simpler and less expensive

than the application of a relatively uniform radial



upper surface so that the inner ends of the inserts® nove inward as the

resilient, annul us noves inward to provide upper support far the resilien
annul us ‘and assupporting rjing 20 between the annulus and the outer edge
said inserts. Another circular series of inserts nay be enbedded-in the

LN

1)

| ower :-face of the resilient annulus. A8eording to one aspect of the present

iavéntion“there is provided a packer for use in an annul ar bl owout

prevent eforesi hg the nesdddendy apnudius. dA®draehgfonthpiskdhe aprvet ng an
annul us of resilient material _having an inner.periphery, ,a_ring enbedded.
around tidenpbEiedxpatest @PPIACAtERR Jhe HRR 05upBt FiaH 15PTCe QR rcul ar

series of _rigid,lnserts arranged on and bonded to the per end,qf the
annul us, SR8 cheshiteRTHABPRGUS ?gaFﬂﬁoﬁﬁtEBFti nQQﬁf%a%£2ﬁipﬁ?P% nhot

d di f [ d.of .the b ' he, fl bod! ' f
sard note, ¥fbne Eh%Q SERBRiSta’ TRREPEF) HOhin RV airarRraeRnrb Y 2 °
w155 Chodetnibhloh e Se Panfll B5 170 REYLORAeLEE Lo ] rdll, |
adj acent 4@ gﬁgﬁgn%r i | Ry &g Spidngagyl vs ﬂ’agnb&laﬁ ﬁg@%ua khat

‘unconstricte bei ng generally triangll ar shape skewed to 10 the

packer aghé fﬂse'rfesaEahnBets%§aceaeB i neingSabdute! eHe( appataghballikr ess

than the conpressed | ength of the annulus portion extending a distance
downwar dehént Rheardiiulds\nREs C beehy i St 1y acOmppagsed ligity) sy ve to

the axial conpres-

: position.

._10- The présenﬁ invention provides ah. improved. annular
blowout preventer.with an.improved annular packer. The -
preventer_includes a‘housing,'an annular packer, and a piston
for application of an axial force to the annular packer. The
packer includes a resilient annulus with a circular series of

15 rigid insefts having -inner stems extending into the inner
portion of the annuius, said inserts béing embedded in its
‘upper surfacg so that the inner ends of the inserts move

_ inward as the resilient annulus moves inward to prbvide upper
'§upport for the resilient annulus and a supporting ring

20 between the annulus and the outer edge of said inserts.
Another circular series of inserts may be embedded in the
lower face of the resilient annulus. -

€ According to one aspect of the present invention there is

provided a packer for use in an annular blowout preventer having

25 means for axially deforming the packer comprising an annulus of

resilient material having an inner periphery, a ring embedded.

around the upper exterior of said annulus, and a substantially



{on of said annulus to cause themto pivot to a position wth their. inner
Lehds supporting a reduced inner diameter of said 15 annulus.as said jnner

[ eriphery is constricted with radi al i4wwud ext ensi on of said annul us’ when

iy is deforned axially and havi ng their outer ends supported by said ring
o-€énsure that the inner portions do not pivot in an axial direction when
sai‘d eimciilarisechestof arigiid 2nserts mnranged) aro andtbondeds fectthef t he S~
pr esent |nvent|on there i's prOV|ded an annul ar bl owout- preventer conprisin

an anvppPer erd 1n@\ ARRIHES 0@ 261 W@%&%@I%%Me@qm

L AL e 0 B %a&%nsdzrajef
“agar ik Bl °’ﬁ*§%r533e%9"°¢ﬁd%%‘%f°affk° A eh i 0 3@1%%%aﬁlr‘grm
R f prei%?%‘?%%%pés.tgﬁéﬁ%“??saﬁﬁ%ﬁ%f movi ng

sal d PASLEA] SYBeREdsE PSP ovdr BAlRLZenid HIeieel AGHHHeoN 05 and

sai d shoulder into inwardly sealing position and away fromthe said

shoul rediaTiypl irovermosic pamierof othiee brodst portisionse ey Substasrbidlagcker
conprising a resilient annulus having an inner. periphery, a ring enbedded
ar ounadjacenppee the einner @exskphernmf (aaid emnatlaish stwemn itid wonulos| ar

series of rigid 10 inserts which are responsive to novenent of said
resi | i&gnconstricted and belng generally triangular shaped, skewed to

10  the packer axis and in abutment wlth e ch ogbe gaid stem
(subs Mh‘b” less Ehan bhe “”'P"“s"‘( of annvivs
. portion extending a distance downward in the annuluilwhen

constricted, said inserts being responsive to the axlal compres—
sion of said armulus to cause them to pivot to a p051tlon-w1th
their inner ends supporting a reduced inner diameter of said
15 annulus as said inner periphery is constricted with radial
.inward extension of said annulus when it is deformed axially and
having their outer ends supported by said-ring to ensure that
the inner poftions do not pivot in an axial direction when said
annulus is constricted.
20 According to_another aspect of the present invention there
| is provided an annular blowout'ﬁreventer comprising an annular
hoﬁsing having an axially extending annular chamber therein, and . a
ports extending through said housing into opposite-ends.of the
chamber, means providing an inwardly projecting, downwardly
25 facing shoulder within said housing, an annular packer within

said'housing with one end against said shoulder, an annular




annul us

i nner periphery when the resilient -ann

general |

as-the resilient annulus is:constricted. Accordin

and which their radially outernost ends overlying and supported b
said ring andthei.r radially |nnernDstu§nds substantial |y adjacent said /E by

us i s unconstricted and being

y triangul ar shaped, 15 skewed to the packer axis and in abutnent
wi th each other, and having neans to cause themto pivot so that their
i nner enﬂSsﬂWemnmidil shamicer Heavingitar sl engaging dhependedtbtheai d ring

the prespackenvepposhteote Ithe end Engagiow Saidthalicaildsmwalitepnatent er

conpri si
axially
facing i
annul ar

an appul
fron@gm
si des of
pi st on,

ng a housing with a vertical bore therefhrough and_having an
éRP?eh@?’ﬁgoﬁn‘hﬁlh?emeFO QrRPSihs s iof F@leh chagbers FeViag:
ection, of the, annul ar chanber wt

to a further aspect of

Peld plstos anerter md hein o r@%ezgt”%%‘%&rﬁoﬁaeg%&ﬁ%amer
§haPsRiarsReTab e atd MARALEP YN LA DAL On A0 el e

neans fo e r f t
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and an outer portion, a substantially circular series of irising Inserts

errbeddedannmheruwﬁi leewly pfa Spink ssubddded drened ththet ppeacieartezdbs and. in
wi th each 05 other, and a support ring in the upper outer portion

abut nent
of said

10

15

of said ammudus, and a substantially circular series of rigid
inserts which are responsive to movement of said resilient
annulus and which their radially outermost ends overlying and
supported by said ring and their radially innermost ends.
subétantially adjacent said inner periphery when the resilient
annulus is unconstricted and being generally. triangular shaped,
skewed to the packer axis and in abutment with each other, and

having means to cause them to pivot so that their inner ends

‘move inwardly and their outer ends remain supported by said

20

25

ring as the resilient annulus is constricted.

According to a further aspect of the present invention.
there is provided an annular blowout preventer comprising a
housing with a vertical bore therethrough and having an axially '
extending annular chamber, and means providing an inner shoulder
facing in the direction of the annular chamber within said.
housing, an annular resilient packer within said housing and
against said shoulder, an annular piston positioned in said
chamber and having an arm extending from said chamber fo eﬁgage
the end of said packer'away from said shoulder, means for
delivering and exhausting fluids under pressure from opposite

sides of said piston within said chamber to cause axial movement



annul us supporting the radially outernost portions of said inserts, said

) hserts having triangul ar shaped flat bodies and stens -extending fromthe

ner apex end of the bodits, said spems extending through the tnner :

gorti-on of the annulus a 10 sufficient distance to ensure that the inserts

~are-noved inwardly in an-irising action'with the inward extension of the
resiljrerls i n%ﬁb%%n,a%@iHePEbRéb'Eﬁciu&ﬂﬁ&'Q'?Eéiﬂiéhﬁnéﬁnﬁiﬁ§1ﬁQ@iﬁQpOSlte"\
end of -annul Us to ensure That a sufficient amount of said annulus 1S .
unr egly iigineg portienl and aaspateirveoirtion,ak sobptansiallyléirculdhe '
i nvention wll be described now by way of exanple only with particular-
r ef eserdest oft Heisdngniaserty dmbeddgd. ihntheeugpeani end: of Fe&idl is a view
partly in elevation and partly in section of the preferred formof the
| npr mwﬁnulséqewsﬁommﬂpr paskerr axdsopndhdnpabyspentnvéthieachith its
packer in rel axed or open position, FIG 2 is a viewsimlar to FIG 1 but
éﬁ%w@ﬁ@theaﬁﬂe@eﬁP§P°E§cFEPgiﬁncFB?eHPPEEaPBHeﬁoEP?Fiﬂ?'FfGFaBdis a top

I i f th k Ln i d,or 25 itbon.,EIG 4 i
D12 it BoBARE s, hAsbEL SleBrabRe BBREIRSE SOG4 1502
FIG i§)[§e§'t§ ' p%rati'da'm%%?ttboﬂﬁkriﬁke‘ﬁ’r%n&ﬂgg‘: LhEPeh OPTLL 1BAEES aRE the
preseént 1 nvéntion. 3 _
stems extending from the inner apex end of the bodies, said

stems extending fhrough the inner portion of the annulus a o .
_10 sufficient distance:to ensure that the'inserts are moved inwardly |
in an-irising action with the inward extension of the resilient
annulus, and terminéting'a sufficienﬁ distance from the opposite
end of annulus to énsure that a sufficient amount of said annulus
is unrestricted for sealing responsive to axial compression.
15 The invention will be described now by way of example only
with particular reference to the accompanying drawings.
In the drawings:- | '
FIG. 1 is a view partly in élevation and partly in section
of the preferred form of the improved annular blowout preventer
20 of the present invention with its packer in relaxed or’opén
position. _ , |
FIG. 2 is a view similar to FIG. 1 but showing the preventer | @
packer in closed, sealed'position. _
"FIG. 3 is a top plan view of the packer in its relaxed or
- 25 open position.
| FIG. & is a view similar to FIG. 3 with the packer in its

closed or sealing position.




| nproved annul ar bl owout preventer 10 as shown in FIGS. 1 and 2 incl udes

annul ar housing 12 with vertical bore 13 therethrough, 05 annular piston d /
14,, retdiner ning 16, lock ring 18 and cker 20. Housing 12 includes | owe

fl ange 22 connected to neck 24, annular fing 26 extending upwardly from
neck 24 and exterior annul ar ‘housing section 28 which extends radially

out ward fr onFD@ckS 24s aan dparnizald|sectrimmed. ariews gdc @d moddfied fermoofs rim
R{~ Chanber 30 is the annul ar space between rim 26 and séction 28 bel ow

t he | onepacker odf rthe i presenthglowentionion 14 i s novably positioned

partially within chanber 30 as shown. Passgge 32 extends tg-ilﬁ Eghoqsi ng
section 28 i HEBreYRGRINWEAL Loy ax;qy(gnq%ruﬂ P EFCHFe Fg o th8®

I [ f_ pi st 1 ing. it '

oi ston’ 14 Hoveaace e Raltae 14 R YR Berk0 13, 1BHTE thr s,
- h . : . . . £ oist
14 cQFs, ARl bistih IS fothhetiind fRS R S 1078R0 Bhched G o1 O"

moves upyg! d.-Hﬁ&Q ' § 19 irfchides Aover Hadte T2 mpicRtedctodaseki Rag, is
positioned within réecess 37 bel ow shoul der 36 of retainer ring 16 and above
the uppeanfitadf ronguberestendihg fupwatdly Brom neck 24 and exterior

- annular housing section 28 which extends radially outward from

neck 24 and upwardly around and spaced from

10
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vhi ch engages the | ower end of packer 20. Thus, as piston 14 15 noves
ward, its arm 38 exerts an axial force on packer 20. ‘Shoul der 36 prevents
Apwar d novenment of packer 20 and inner surface 40 of retainer ring 16 ’
pf event s radi al outward nove- ment ofg packer 20 whereby the packer is noved

o its closed or sealed position as shown in FIG 2. 20 - Packer 20 is
iltustrated in greater detail in FIGS. .3 and 4 and .includes resilient N
annul usci® 26y, (Shapber 39 8 - EBej aanyiar; §race,between, iy 26q&ndn, N -

bonded t o, and edd in the upper surface of ‘annulus 42.apnd a.l ower
ci rcul a?e%te’rqrbﬁfbeﬁi% gﬂ\eng'@lwtef 3%%b(9£§8t?&n?ﬁerf"8ﬁ/e HSurgi'iﬁg°8f 14nd 25
enbedd i u .- h tigid1hQses i I lL.apgul ar
shaped%gsoﬁ")%%t ﬁ"é? §h°§gad8%§%§?%tg&f re{%'%h?ée #%h%%g.z? ba%tgx éet%d of body
48. St o5g il X N Qe iR RlHE oligh nbulsifigl WL iRAY g0 ntlo aHUMBEY 4 and 1S
sufficiently long to ensure that it is noved inwardly with the nmovenent of
thes b auliwer Aldild WBide erdsiurehed ther lewdrobifedyf4Bikeoni Yot ed
inwardly as shown in FIG 4. Aso, stem50 term nates a substanti al
di st anceadsiong tite wppevee npwasid tansl stenesxhdusowEluidscasspdéton Lihat a
~sufficient axial length of annulus 42 is 05 unrestricted to allowit to
seal adnasesvdawpwang. 2 Passagend4 exkeadsobropebi bpuging saabios 28, as

shown in FIG. 3, the tria%&PLar sq%Ped bodj es 48 are skewed to the axis of
t he into chamber 30 to liver fluid under pressure to the upper

side of piston 14 causing it to move downward and to exhaust

10 fluids as piston 14 moves upward.

Packer 20 is annular in shape, as hereinafter described,
is positioned within recess 37 below shoulder 36 of retainer
ring 16 and above the upper end of annular arm 38 of piston_l4
which engages the'léwer end of packer 20. = Thus, as.piston 14

15 moves upward, its arm 38 exerts an axial force on packer 20.
Shoulder 36 prevents upward movement of packer 20 and inner
surface 40 of retainer ring 16 prevents radial outward move-
ment of packer 20 whereby the packer is moved to its closed or
sealed position as shown in FIG. 2.

'20 Packer 20 is illustrated in greater detail in FIGS. 3
and 4 and includes resilient annulus 42, an upper circular
series of rigid inserts 44 arranged on, bonded to, and em-
bedded in the upper surface of annulus 42 and a lower circular
series of rigid inserts 46 bonded to the lower surface of.and

25 embedded in annulus 42. Each rigid insert 44 includes flat,.
triangular shaped.body 48 with stem 50 depending from the
inner or apex end of body 48. Stem 50 extends downward within
the inner portion of annulus 42 énd is sufficiently long to

ensure that it is moved inwardly with the movement of the




packer dnd abut each other so that as the annulus noves to closed position,
as shown in FFrG 4y the inserts 44 are caused 10 to rotate in irising

fashion to 4 ess skewed positions and to nove radially inward.

Thi s

i ncreases support for the annulus by in¢Leasing the effective radial
|

|l engths. (i.e., radial extents) of the

Soept thapanatug ath FReffuds ehdd BIETR e e Wi ag 1

serts. Rigidinserts 46 may be the

grpg‘?( °§§dt hat

they have 40ga2aG L3l A MBYCEREL 22 | A3GH,S dibm Id0 Bebflhsved oha

using rigid 1nser are identical to'inserts 44 na

‘advant ageodgbs¥laRiatt 885 e8ntd LR OBhd uppiAtldrdl ff ithe 2temsS ekt 1oyl rom

inserts 44 will inpart a slight twist to annulus 42. This tw sting of

annul us 42insebeki ¢gedot thatsa ssufficierst Adkial dranythy.ofSuapoulus 48 &2 i S
enbedded in the exterior of resilient annulus 42 i medi ately bel ow the

out er Ofor t uprestrihted@sto Bddows i43 tof sdad iasashawnidn FPAS.si2ewn Imn theG 2,
sai d support rings bei ng positioned between the resilient annulus and the

out er endsr8fakf
bl owout preventer

PReBrPesSkiiqn| of ;anpulug A2 s UpHoPROVReinNEERL s 3nhdhet he

at. the

' d.t | i _ - 1 Thi . t
i nner endstGF'a’r‘ﬂgél?gs.s §%&8 &ﬁs‘ﬁ%sl %% F?O’??I [ﬁ)ggﬁ f'r°:/m§:tbf?ﬁnsrl?g‘cr’1%2 It or of
"tﬁe bore tB&@HQQ 5 Eakﬂﬁ% each other so that as the annulus moves to

= _ closed position, as shown in FIG. 4, the inserts 44 are caused

10 to rotate in irising fashion to less skewed positions and to

move  radially inward. This increases support for the annulus

by increasing the effective radial lengths (i.e., radial

extents) of the inserts.

Rigid inserts 46 may be the same as inserts 44 or may be

15 substantially the same as inserts 44 except that, as shown in

FIG. 4, they are the reverse of inserts 44 so that they have

the same relative movement as inserts 44. It is believed that

using rigid inserts 46 which are identical to inserts 44 may-

be advantageous. When actuated the opposite rotation of in-

20 serts 46 from inserts 44 will impart a slight twist to

annulus 42. This twisting of annulus 42 is believed to assist

e annulus 42 in opening.

Support ring 52 is embedded in the exterior of resilient

annulus 42 immediately below the outer portion of the .

25 bodies 48 of the inserts 44, As shown in FIG; 2, said support

rings being positioned between the resilient annulus and the

outer ends of the inserts 44 will assist and suppoit.the

inserts when the blowout preventer is moved to sealing posi-

tion. This ensures that the inner ends of inserts 44 do not



I ng.,16. This support for the inserts 44 thus allows the inserts to
gnt i nuously support the resilient annulus 42 until it -has noved conpletely
to seal ed position. 05 As di scussed, the noverrent of resilient

ahnul us "42 when axi all'y deforned by the noverment of annul ar piston 14,
causes a pivoting noverment of body 4@ of inserts 44 to provide the support
for~the upper end of resikient annulus 42. This nove- nent of bodies 48 can ™
be "t er rEd tampwairsilyy widhion thendaterio® ofdtbe bauecthroughcrevainert he
i nside dianmeter of the &f fective support by the inserts 44. Inserts 46 have
a sim 1xmd diei nFhid | SWPPAFe §8Hi thed INRSHET 4hethwsealilonssitdd in FIG
5 in- cludes the.resil,ient gnnul us 421 havin 'E er inserts 44' ang. 15
Suppor (LTSRS PO (GRS AUCURY] SRBGE £o FBes RORALLRRE  ARBRLUS, §2cRABTL
retainer_ring 5 the.retain L keh is suitably secured to
retai n@rt r‘ﬁaﬁg"‘?g'.e%)ﬁ%°§“%&e§$§b’n§5‘§? ?ggiggp%#@f‘ugﬁg 521 in groove 54
b en ne FHuL P8 A SESn € OO | : p ' er
pgdr%miaons o;ﬂit ?ir% 2043' sée}iét)sm%z' anﬁ gﬁsg?ggf%léﬁg? tgﬁfemjs'ﬁ%p%?fwfr?ﬁg 52" is
not nowsd v IR FaRvREE By ehet hoveashki 68t aaRtlbws pAdtonDadl, NGateznl el |
operations piston 14 is in its lower position and packer 20 is rel axed
provi disnpivotifld mevemd vof chody 48 Ofaihsestbatgetos provdidéd thie shown in
FIG 1. 25 When it is desired that preventer 10 be cl osed, pressure is
suppl i ehpdomtudernpdheagpre? endoofhzesalisdtannnplusage. 34This cmovect ed to
a sui tabl e exhaust (not _shown). This causes piston 14 to npve upward so )
t hat am@qggangp§§g§S4§agﬁgr termed an irising action since it

10 does cause a re@uction in the inside diameter of the effective
support by the inserts 44. Inserts 46 have a similar irising
action. —

The modified form of the invention shown in FIG. 5 in-
cludes the resilieﬁt annulus 42' having upper inserts 44' and

15 support ring 52' which is held in groove 54 in the inner
surface of retainer ring 56 by the retainer ring cap 58 which
is suitably secured to rétainef ring 56. This'claﬁping of the
support ring 52' in groove 54 betwéén members 56 and 58 pro-
vides continuous Suppért for the outer portions of the in-

20 serts 44' and ensures that the support ring 52' is not moved
by the movement of the resilient annulus 42°'.

During normal well operations piston 14 is in its lower
position and packer 20 is relaxed providing a full bote 62 a
which is at least as'largé as bore 13 as shown in FIG. 1.

25‘ When it is desired that préventer 10 be closed, pressure is
supplied through passage 32 into chamber 30 and passage 34 is
connected to a suitable exhaust (not shown). This causes
piston 14 to move upward so that arm 38 compresses pécker 20.

This axial deformation moves resilient annulus 42 inwardly as



This axial deformation noves resilient annulus 42 inwardl y as shown in
FIG 2. Also, inserts 44 and 46 pivot to the posi- tion shown in FIGS. 2
and 4 to ipcrease the support for the central portion of the annulus. The

inclusion of support ring 52 ensures thig additional support throughout the

com 05 pi ete axi al defor mati on novenent of packer 20. Relaxation of
annul is 42 rDVI eV|n t he sur der on,_14 through
pagsage 32s €f‘gg Tes gﬁ%%r‘f) s er&ﬁL g%s‘é‘b% st Tﬁl s
cause t acker
Zoufosrgltur &1(1)4[438} tﬂ%}’}ﬁ;ﬁ’s oggn&g%;l It?%nﬂlgggaﬁg Eiig éﬁg{ggfé %B‘Qwikgpacker
for use i NG AMNULGELDbR VB! a%evmxﬂudﬂawmentﬂaﬁuéﬂénawalsup defeor mi ng

t he packer conprising an annulus 'of resilient material having an inner
periphery,rind%2 dénd@radrbasie dadd Deivhdl esuppert exhesughowt 8hedcamaul us,

and a substantially circular series of rigid inserts arranged on and bonded
to thes upp;etemm:dal hde found tison esovemerseraf padker £0. Relaxation of
annulus 42 is provided by relieving the pressure under

pisﬁon 14 through passage 32 and applying pressure ébove
piston 14 i:hrough passage 34. This causes piston 14 to move

e - to the position shown in FIG. 1 and allows packer 20 to return

10 to its full open position.
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.flat pody portion and a stem portion depending fron1the i nner end of the

ady portien—the flat body portion of said inserts 10 . lying in a pl ane
general ndlcular to the axis of said annul-us with the radial ‘
terrm W&m ,yl ng said ring and with the radi al l'y innernost ends

of t he ng substantlauﬂy adj acent to the inner periphery of
i.d-annul us mhen the annulus is unconstricted and being general ly 15 o
triangul ar shaped, skewed to the paaksmg axi's and in abutnent with each N’

other, said stem portion extending a distance downward in the annul us
substanti al | Y.l es@& tpmakemefcnrrpsessed drergiruldx tmm|mmr
constricted, said inserts-being responsive to the axial conpression of said
annul us heyiaguseans fqmeamaallm vdrfemningothe i packet hcobprisingemnends

. supportin reduced ipner diameter of said annulus as said inner periphery
“is constf Wi nresilLent nRaterial c RaviRdoans dinnem menipharsty ia s

enddr o AR BabbalRe, R%kAA HBS foBet exfRtiot oo Fatd SMeafus andinn when
sai d an@ﬁb&%ah%ﬁ%ﬁﬂyr% Fbﬁigg série Abfafggidaf %éQE%q%to clé g%i 10 Iudlng

a subst an- S6rPes of rgl |nse

and bongegdea T!:Bethéwaﬁpéﬂdeﬁa bbethes ahn@A 3N A4HS inser t aq

according to claim?2 erein said |ower inserts are i lent sald upper
i nserts£flat body portion and a stem portion depending from the inner

"

»

end of the body pprtion, the flat body portion of said insefts
10 lying in a plane generally perpendicular to the axis of said
annulus with the radial outermost portions overlying said ring
and with the radially innermost ends of the body porfions
being substantially adjacent to the inner periphery of said
annulus when the annulus is unconstricted and being generally
15 triangular shaped, skewed to the packer axis and in abutment
with each other, said stem portion extending a distance
downward in the annulus substantially less than the compressed
length of the annulus when constricted, said inserts being
responsive to the axial compression of said annulus to cause
20 them to pivot to a position with their inner ends supporting a
reduced inner &iameter of said annulus as said innef periphery.
is constricted with radial inward extension of said annulus
when it is deformed "axially and having their outer ends : a
supported by said ring to ensure that the inner portions do
25 not pivot in an axial direction when said annulus is con-
stricted.
2. A packer according to claim 1 including a substan-
tially circular series of rigid inserts which are arranged on

and bonded to the 1qwer end of the resilient annulus.




4. A packer according to claim?2 mherein said 1 ower 7inserts ﬁ“the (iji/

reverse of said upper inserts. 05 : event er
conpri si'ng.an -annul ar housi ng havi ng an aX| al I y e ‘“‘m\ chanber
therein, and ports extending through said housing knte obpdslte ends of the
chanber, neans providing an inwardly prid@ecting, domn wardly facing

shoulder W thin sald housi ng, an apnul ar packer W t.hin sajd, housing

zowt/h one end ag%n nsth RAckehRFeRFILNG, %nﬁ}%mp?st"&?rieﬁnseﬁa&dc
aving an arme f th K te toth d
sai d ghoul’cft‘:ﬁ faﬁgt%r gtdtee%aﬂ. of &??' %§P§r§s8$g % gppgsl tg gﬂdseggagéflg
chamber moving gal dzPrfégﬁ{jber :%@Ltd'ﬁ%dtdpfa@fﬂ 19 SeRAG 'dailP 10WEt een

the piston and said’s y sea ing position and away from

the said sfydded dre aiﬂéa\&es;@x%eoeekeela%bpbaxlheertg open position, said
packer conprising a resilient annulus having an inner perlphery, aring

enbedgled ar ounds & he appainuddrerblowait sprieventer ucompih ing Ut amtardry 20
circular series of rigid inserts which are responsive to novenent of said
‘resilient housing having)iahm akbally aekbendinguannuiar chamsbewethereinand
supported by said ring and their radially innernost ends substantially

adj acent <andi panke exhendiag threuwghhsaids hppehngahnte uerpasite opnds i f ed

oot rane ob ERRbEE nomeohl el e TARELE P AT Bet B o,
R R
10 Wwithin said housing with one end against said shoulder, an
annular piston in said chamber having an arm engaging the end
of the packer opposite to the end engaging said shoulder,
alternate application of pressure to opposite ends of said
chamber moving said piston against said packer to squeeze it
15 between the piston and said shoulder into inwardly sealing:
position and away from the said shouider to allow said packer
to:relax to its open position, said packer comprising a
resilient annulus having an inner periphery, a ring embedded -
around the upper exterior of said annulus, and a substantially
20 circular series of rigid inserts which are responsive to
| movement of said resilient annulus and which their radially
A outermost ends overlying and supported by said ring and their
radially innermost ends substantially adjaceht said inner
periphery when the resilient annulus is unconstricted and
25 being generally triengular_shaped, skewed to the packer axis
and in abutment.with each other, and having means to cause
them to pivot so that their inner ends move inwardly and their
.outer ends remain supported by said ring as the resilient

annulus is constricted.



6. An anmutar—blrowout preventer conprising a housing with a vertical bore

rethrou ) ially extending annul ar chamber, and nmeans
vi di ng gq\nﬂge““ﬁlmmll‘mmam ng in the directi-on of the annular chanber .
hin 05 sal @ houslfng® ah annul ar resilient packer within said housing
d agai nst said shoul der, an annul ad4pi ston positioned in. said chanber
~and having an arm ext endi ng from sai d’chanber to engage the end of said T~
“packer away forrom & @Wﬂrdérl,owmspne;ﬁmn \é@mwm eﬁhehcmsiiglg LI lrJr{)ds N
under pressure from 10 opposite sides of said piston within said chanber
Lo caus@Lbh =f MOFEIEAL JOLe, ShEretBROUGH; andhcRAYLngcROMGaL LEes| | - | ent

annul us havi an inn ortion and an, outer portiaqn, a substantially
circuIaF%%ﬁd&i?%ﬁa??$iﬁ£gc#ﬁggﬁfg éﬁg%dﬂﬁﬁn?nﬁﬁﬂy %ﬁglﬁpeﬁaidh
annul us, : cke L.s~afdal 0. t ach .of her,
and a é&%%%@?ggisgcﬁﬁst-g Eg%egigéfg?gﬁpéfg8%g059§§| _dﬁ%ﬁpﬂ§§§%¢ﬁkﬁ?|ng
theg adisalilay hewethy,Masl aRRGLaeNFe8i188hE ?&éﬁéiswij.éﬁiﬂ ha&ar &,aul_a,a\qgng
triangul ar shaped flat bodies and stems extending fromthe inner apéx end
of the hodi esyaimtl sabdtshoutddrng anhaumlldthpistd poEitbhed in Of the
annulus a sufficient distance to ensure that the inserts are noved inwardly
i n an i sadidnghambernandt haviiagi ancadmeastasding ofréthesaddi thainbegnisl us,
and termnating a sufficient distance fromthe opposite end of annulus to
ensure ERIAIR ikt Fihipeckeni avayinfrom saidnshoulder cdudans

for delivering and exhausting fluids under pressure from

10 opposite sides of said piston within said chamber to.causé-
axial movemént of said piston, said packer including a resil-
ient annulus having an inner portion and an outer portion, a
substantially circular series of-irising'inserts embedded in
the upper end of-said annuius, skewed to thé packer axis and -

15 in abutment with each other; and a support ring in the upper
outer portion of said annulus supporting the radially outer-
most'portions'of said insérts;.said iﬁserts having3triangular
shaped flat bodieé and stems extending from the inner apex end
of the bodies, said stems extending-through.the inner portion

20 of the annulus a sufficient distance to ensure that the .
inserts are moved inwardly in an irising action with the
inward extension of the resilient annulus, and terminating a
sufficient distance from'the'opp0site end of annulus to ensure Iy
that a sufficient amount of said annulus is unrestricted for

25 sealing responsive to axial compression.

7. An annular blowout preventer according to claim 6

wherein said housing has a groove in the surfaée forming said

annular recess and said ring is positioned in said groove.



25 seal ing responsive to axial conpression. 7. n 2ﬂ>
preventer, according to claim®6 wherein said hous “j% m ﬁ n the
surface forn1ng sai d annul ar recess ang aid r|n in said
groove.., . A packer for use in an ul ar blomout preventer as cl ai ned

IR SR il 4 B UK St S N S
Terer Z'né’cﬁi%i&*’eadﬁ 5% o e %@g?s%%%g%yi rgschghSiapeedacseeryean
with reference to and as shown in the accompanying drawings.
9. An annular blowout preventer as claiml in Claim 5 or
05 Claim 6 and as hereinbefore described with reference to and

as shown in the accompanying drawings.
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