-1- . : 2112431 ANNULAR BLOANOUT PREVENTER Bl owout :
preventers are used to control pressure within oil and gas wells durin )
drillirg-and conpletion of the well. Agnular bl owout preventers, 2@1@4@ ]2
to which the present 05 invention relatés, include a single annular

resilient packing positioned within a body having neans to cause the

pi:king to be noved into sealing engagenent with a portion of a pipe string
ext’endi ng through the preventer or against itself .to seal a well when no

pipe string extends through 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 the packer and having irising end flanges on both
ends which nove to provide end support of the resilient 15 annul us when
it is conpressed radially inward by pistons. These pistons are positioned
around the resilient annulus to provide a direct inwardly directed radi al
force on the resil- ient annulus. Oher annular preventers have utilized
an axial deformation of the resilient annulus to cause it to nove 20
radially inward to sealing positions. U.S. Patent Nos. 4,099, 699,
2,287,205, 3,667,721, 3,323,773, 2,148,844, 2,812,197 and 2, 846,178 are
exanpl es of annul ar bl owout pre- venters of the prior art. The application
of an axial force on the resilient 25 annulus of an annul ar bl owout
pgeventer is sinpler and | ess
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expensi ve than the application of a relatively uniformradial .-force to the,
yd ilient annulus. The use of an axial force with the resilient annulus of
]3T1_above cited Jones et al -3- patent would not be suitable as the
r/gid inserts would prevent effectitR™ axial deformation of the annulus. It
1s desired, however, that when such axial force is applied to the resilient

annul us that the upper inserts as 05 shown in U.S. Patent Specification \J
No. 4310139 have .an irisiggﬁaction t 0 yov nner..ends inwar.d to
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a housi d | s f t.he. applicat] an axi al
for ce%%ilﬁgna%nu a‘?{pgg&lg‘ré?lt?%%'pac er{:?ﬁ(cel &resﬂgl%gsi %e%zjtr%ra%neg{ﬁ us with a
Qls! culdhrenfiicts A1 dtdl d idd RN Ru b IdSsenhs1 &rbedded bRt badkipry face

th 15 the 1 nserts tapering upwardly and outwardly, thus, "the I nner ends
of theosgitaidned Wi Hi KT bbagnhakengUneangnds %ﬁu%batthhh@_aidmeig ageds of
the inserts nove inward as the resilient annulus is noved i nward and
i nt er degawvedl sisieo pseakihgorngagemendu lwisilts anpoblttioncasfea @figehe inserts
ensure substantially 20 uni forminward novenent of the inner ends of the
i nser striimgprestéending thumeunghodhe greventexiiorn againstn apsedfstwport for
the resilient annulus. Another circular series of inserts

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 Jones et al. The packer has a
resilient annulus with a circular series of rigid inserts
extending through the packer and having irising end flanges on
both ends which move to provide end suppo;t of the resilient

15 annulus when it is éompressed radially inward by pistons.
These pistons are positioned around the resilient annulus to
provide a direct inwardly directed radial force on the resil-
ient annulus. Other annular preventers have utilized an axial
deformation of the resilient annulus to cause it to move

20 radially inwé?d to sealing positions. U.S. Patent Nos.
4,099,699, 2,287,205, 3,667,721, 3,323,773, 2,148,844,
2,812,197 and 2,846,178 are examples of annular blowout pre- L
venters of the prior art.

The application of an axial force oh the resilient

25 " annulus of an annular blowout preventer is simpler and less
expensive than the application of a relatively uniform radial
force to the resilient annulus. The use of an axial force

with the resilient annulus of the above cited Jones et al




may be enbedded in the [ower face of the resilient annulus. According to
first aspect of the present invention there is 25 . “provided an annul ar
bt owout preventer conprising an annul ar housing having an axially extendg
annut’ai  chamber ‘therein and ports extegdi ng through said housing into
opposite ends of the chanber, neans providing an inwardly projecting,
downvar dbytent f auld Shet!l By suitiblsahg RAUST POgidniasartar wor@ier on the
fiteri or of said housing with one end agai nst said:shoul der, and an annul ar
pi st on iprevent céffbdetiwedaxial ndeformasionged- thagashelesd -of <t he packer
opposite to the end engaging the 05 end engagi ng the shoul der, alternate
appl i cati on oftpiessiesined oppmeeter pnthasf whand suchieriaivforcsaid pi st on
agai nst sai d packer to squeeze it between the piston and said.shoul dér-¥nto
an i nnerapgkiedgtpothei sesiddeataannulusg hthatotheeupperalinsexts dagacker
torelax to its open position; said packer 10'cggRrising a resilient
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10 blowout preventer withi an improved annular packer. The
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preventer includes a housing, an annular'packe:,'aﬁd a piston

-
2.

for the application of an axial féfée_to the annula;'packer.
The packer ihcludes_a résilient a;ﬁulus with_a_cir?ﬁiarfsggies-
of rigid interengaging inse;ts emﬁzdded iﬂﬁltg:upper fgcé with
15. the inserts tapering upwardly and outﬁaraly[ thus, the iﬁner
ends of the inserts afe thicker.ﬁhan théfputeq.endgzso tﬁat
the inner ends of the:insé;ts move iﬁwarét;slihe resilient -_
annulus is moved inwaré and'@ntefénéaging side pfojecticns_;nd
shoﬁlders in the recesses of the inserts-ensure substantially
20 uniform inward movement of the innef ends of the :inserts to
preselected inner positions=prqvi§§ng uniform upper support
for the resilient annulus. Anothé¥ circular series of inserts
. may be embedded in'the lcwér face of the resilient annﬁlus.
According té a first aspect of the present invention there is
25 provided an annular blowout preventer comprising an annular
housing having an axially extended annular chamber therein and
ports extending through said.hdusing into opposite ends of the

chamber, means providing an inwérdly projecting, downﬁardly



ds\te ends of the chanber, neans providing an i nwardly projecting

oyway dl y facing shoulder within said housing, an annul ar packer w thin
ousing with one end agai nst said, shoul der, an annular piston in said

er and having an arm 25 engagi nd the end of the packer opposite to

t he end engagi ng the shoul der, alternate application of pressure fo

opposi t facingnehouldexni Withinbsaidokownging; dapi snwalagpacitens anl Herker to \y
squeeze it between the piston and_ said shoulder into an inner sealing

posi t i odniaviana9Ls paddt heushnag withiene| edy againphckatd t9hewldsso its
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shaped, skewed to,the pgglegézeaxis and in abutnent with each other,4and
havi ng shedr paokésEosd raUbSt Botvesh ythéi pketon hand téeld shielewst ends -
to cause them 15 to pivot with their inner ends noving inwardly a% the
resil i eantananl imsney sealingcpesit20n4anﬁ away from the shoulder to
allow said packer to relax to its open position, said packer .
10 comprising a resilient deformable énnulus having an inner pex
periphery, and a plufality of irising inserts embedded in the
.upper end of the.résilient body and tapering upwardly and
outwardly so that fheir inner ends have inéreésed thickness
which extend partially along the length of the annulus on its
15 inner peripheral surface a distance substantiélly less thén
the axial length of the annulus when fully deformed.
According to a second aspect of the present invention -
there is providéd an anhulér blowout preventer comprising an
annular housihg having an'éxially extending annular chamber
20 thereih, and ports extending thfough said housing into
opposite ends of the chamber, meaﬁs providing an inwardly
projecting downwardly facing shoulder within said housing, an #
annular'packer'within said housing with one end égainst said
shoulder, an annular piston in said chamber and having aﬁ arm
25 engaging the end of the pack%;% opposite to the end engaging

the shoulder, alternate application of pressure to opposite



Aécording to athird aspect of the present i'nvention there is provided an [-f
annul ar bl owout preventer conpri.sing housing with a verti.cal bore

t her et hrough and having an annul ar chanber, nmeans providing an inner
shoul’der facing in the direction of 053 he annul'ar chanber within said
housing, ap anpul ar resil.ient cket positigned agai nst sai.d shoylkder, an
houl ar §Rd% o‘?fp%%l-‘h%?ﬁé@qrh & P nhéﬁ%’r&s nS&Lh PRE hg from
sai d chapber _to_en t.he end.of _sai.d _packer fr sai.d,shoul der

reans f oS RTMGRAY 1 BPHRATL R ST 400 Aa0 PBOBLAEE, LB B opposi t e
si des of 452l Di i 1 [ %@er S i e o id

pi st on, sai fp%%%&é#ﬁr%ﬂ#rdg% erﬁ%n%%ughﬁg\?ﬁkangé g%%é‘f’ %%i i on
and an c@éa;tw%emé@o 45 (i dst t3lonGU's@l S BakbR8robompiisiflgl 4Sert s
enbedded i n the upper end ?f sal a%Lulus, §kemeg ?o t he pacggr ax?s£15 and
I n edut nPeiVd énitt edeiuNid Havisy G (3Riers peeiibhelrt, aBadl ar sabagadtialpyan
.and having their innernost ends being substan- tially thicker than their
out er nose¢imcularmrskrtas rof nyggid timserrize whiicht iare respbasiweutosmave-
sufficient distance, so that the inserts are noved inwardly in an arising
action ment 10 said mesidient aamulys and wbdichi erre ampanged endone -

term nati ng a_sufficient distance fromthe opposite end of annul us,
L g 4
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periphery, when the resilient annulus is unconstricted and being

- generally triangular shaped, skewed ’_co the packer axis and in
abutment with each other, and having their innermost ends |
substantially thicker than their outermost ends to cause them

15 o pi'vét with their inner ends moving inwardly as the .resilient

annulus is constricted.

20

25



periphery, and a plurality of irising inserts enbedded in the - upper 'end .
of “the resilient annulus and including inner ends of increased thickness
lextlending partially along the length of the annulus on its inner periphery
i.stance substantially | ess than t héoaxi al | engt h of the annul us when

| Iy deforned. 05 FIG | isaviewpartly in elevation and partly in

secti oloQbrd i¥g PEG! &" ti2thnd CddBKt 41 1B SMASLI Nt Bl iflery event er of -
the present 1nvention wth its packer in‘relaxed or open position. FIG 2

s a t9p previdédVan!aihelpsdeswout ifreventore Couprilimpdbursid i on. FIG

3is aviewsimlar to FIG 2 with the packer in its closed or sealed

posi t i with FA Gredtical pere i thersethrough and vhavwinmn e camuliaxe chamber,Fl G

2. 15 FIG 5 is aviewsimlar to FIG | but .show ng the preventer
packermné¢ans| poeviding can ctnner i shenldenr Fasing ian the digpechiam off ew
showing two inserts to illustrate their interengagenent. |nproved annul ar

bl BRoutherameatar o 7 _ﬁ&.hqusje%n@% %l?é‘e?%%‘él%#housi ng
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said chamber to engage'fhe end of said packer aﬁay from said
shoulder, means for delivering and exhausting fluids under -
10 Ppressure from opposite sides of said piston’within said chamber
to cause axial movemeént of said piston, said packer including
a resilient annulus’having_an immer portion and an oué?por%ion,
and a substantially circular series of irising inserts embedded
in the.upper end of said ammulus, skewed to the paéker axis :
15 and in sbutment with each other, said inserts being triangular
shaped in plan and having their innermost ends being substan-
tially'thicker then their outermost ends and extending in the
immer portion of the annulus a suffic%ent distance, so that |
the inserts are moved inwardly in an %rising action with the
20 inward movement of the resilient annulus, and terminating a
sufficient distance from the opposite end of annulus, td ensure
that a sufficient amount of said annulus is available for : &
sealing responsive to its,axial deformation. |
According to a fourth aspect of the présent invention
25 there is provided a packer for use in an annular blowout
preventer having means for akially compressing the packer$
comprising a resilient deformabie annulus héving an inner

periphery, and a plurality of irising inserts embedded in the



outward from neck 24 and upwardly around and spaced fromrim26. Chanber
30 is the annular space between rim 26 ard section 28 bel ow the | ower end

neck 24 and exterior annul ar housing section 28 which extends radially (ig/
of retdiner ring* 16. 05 Piston 14543 novably positioned partially within

chanber 30 as shown. Passage 32 &%f s through housing section 28 into
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annuPar arm 38 of piston 14. éhus, as piston 14 noves upward, its arm

exerts of aheabrbfeefeanfppRker the imPPOVEE’ardtulue Ivwoul) Wrierarieanent
of packer 20 and inner surface 40 of retainer ring 16 20 - prevents radial

out war d ofothee presénpadkeentilonviiitie bits hpagleek ein i meaxest dyo dpen cl osed or
seal ed position as shown in FIG 2. Packer 20 is illustrated in greater
detai| DPosgitden.2, 3, 4 and 6 and includes resilient annulus 42, an upper
“circular 25 series of régid'inserts 44 arranged on, bonded to, and em

“pedded in t hEIGpp@r i8ups k8B BlaRievsofisthe Packercin dts pedexest oz of

rlgHB '%%%£F5039t9829ed to the | ower surface of and _

FIG. 3 is a view similar to FIG. 2 with the packer in its
closed or sealed position.:
FIG. 4 is a partial sectional view taken along line 4-4
in FIG. 2. | -
15 FIG. 5 is a view similar to FIG. 1 but showing the preventer
packer in closed or sealed position.
FIG. 6 is an enlarged plan view showing two inserts to
illustrate their interengagement.
Improved annuiar blowout preventer 10 as shown in FIGS. 1
20 and 5 includes annular housing 12 with the vertical bore 13
therethrough, annular piston 14, retainer ring 16, lock ring
18 and packer 20, Housing 12 includes lower flange 22
connected to neck 24, annular rim 26 extending upwardly from

25



“enbedded in annul us 42. Rigid inserts.44 are triangul ar shaped in plan
sand taper upwardly and outwardly so that the I nner ends are thicker than
-'§hs pguter ends. The inner ends of irgerts 44 are sufficiently long to
.engure that they are noved inwardly wth the novenent of annulus 42 and to

 Shaned LEGSI1S A4oREa*KRRCHLR B8 K Wivd PoEkotnddngiputalh of o

noves cl osed position, as shown in FIG

3. UhelORCLIR 44,37 Bnoitiaed 300 IOIEHE ainhlad! BPabasbetiveed liws Z5cued
p SRR R

ositi 0 10 “nove radially rnward. ThiS increases support for the

annul ug, by gLREEB8ASHRY Hdlow ! ERE! INvweradénd bendtdainer. rimgdi al6.extents)

of the inserts. gid inserts 46 may be the sane as inserts 44 or may be

Sgst apt & 8bh Y14 hesSaERaBEyi positiohddeparpialiet wilkhinmehanbelS 30 tdse
.reverse of inserts 44 so that they have the sanme relative novenent as

i nsertShdwn. | t Pagshgle S2edettaidsisichgonghi thdusirspr sectifonh8h inte
identical to inserts 44 may be advanta- geous. Wen actuated the opposite

r ot at i cisamber n3@r to 4delfivem ifilsaikd sundeni prepgpiet to Sheghlowers Aidey
annulus 42. This 20 twsting of annulus 42 is_believed to assist annul us
42 in QpepiagOnAé4d¢§B§§96d}tt%@ meverdrwand raad | FenexhanstyEidten

axi all'y defornmed causes a pjvoting. novenent: of jnserts 44 t royi de the
supporasf @isten JiheMO¥RE cﬁ°‘f’§!ﬁ1}9‘$ ent PA5R308s 3. Extands t%r%ug\fa |

10 housing section 28 into chamber 30 to deliver fluid under
pressure to the uppér side of piston 14 causing it to move
downward and to exhaust fluids as piston 14 moveS'upward;:

Packer 20 iéaannular in shape, as-héreinafter described,
is positioned within recess 37 between shoulder 36 of retainer

15 ring 16, and the upper end of annular arm 38 on piston 14.
.Packer 20 is engaged on its lower end by annular arm 38 of
piston l4. Thus, as piston 14 moves upward, its arm 38 exerts
an axiai force on packer 20. Shoulder 36 prevents upward
movement of packer 20 and inner surface 40 of retainer ring 16

20- prevents radiai outward movement of packer 20 - whereby the
packer is moved to its closed or sealed position as shown in
FIG 2.

Packer 20 is illustrated in greater detail in FIGS. 2, 3,
4 and 6 and includes resilient annulus 42, an upper circular

25 series of rigid inéerts 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
embedded in annulus 42. Rigid inserts 44 are triangular

shaped in plan and taper upwardly and outwardly so that the

2 A h h Il yoted | dl.y as. sh 1. Fl. : : I d .
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25 This novenent of bodies can be terned an irising action since it does
cause a reduction in the dianmeter of the effec- tive suppart by inserts 44.
I nserts 46 have a simlar irising action. Each of inserts 44 has a
recess 48 along one side and a project@on 50 along their other side. The
recess 48 termn- ates short of the inner end of inserts 44 to provide
shoul - ddnnex eddshare enbeiger tyan hehe mmeternehds$. t "Phadinnent efds of
phkej ecti on. 50 when one of the inserts projects further inward than its

‘adj acent ins=xdts 44 rardi sufificiemely longrtwieksuce ntbat theynaftermoyed
supporting the upper portion of the resil- ient annulus 42 when it is

cl osed odnwaxdly orith theecmovepenitn@ihanmiluge|42 oprd atposnsyre: dati4 s
inits lower 10 position and packer 20 is relaxed providing a full bore
62 whi'ch SReYane Bivaled HEEATALY GRe PR THJRFE+ nd I GIR] thandieleds
desired that preventer 10 be closed, fluid under, pressure is,  supplied

thr Q&h PREMPOSEEIN PEHND ANRBLYS Y I3 ThRyR i%I‘éonﬁecF%ﬁ gglangu'

Chat “ar miaF BHaRed TRISFTR $hoRes Shevad, O GO TET iF nbhBCPARREr AR
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10 move radially inward. This increases support for the annulus
, by.ihcreasing'the efféctivé radial_lehgths-(i.e., radial
extents) of the inserts. | |
Rigid inserts 46 may be the same as inserts 44 or may be
substantially the.éamélas inserts 44 except that they may be
15_ the reverse of inserts 44 sd that they'havelthe same relative
moveﬁent.as in;érts 44, It is believed-that using rigid in-
serts 46.which are identical to inserﬁs 44 may be advanta-.
geous. When actuated the opposite rotation of inserts 46 from

'~ inserts 44 will impart a slight twist to annulus 42, This

20 twisting of annulus 42 is believed to assist annulus 42 in

opening.
® As discussed, the movement of resilient annulus 42 when
o axially deformed-” causes a pivoting movement of inserts 44 to

provide the support for the upper end of resilient annulus 42.
25 This movement of bodies can be termed an irising action

since it does cause a reduction in the diameter of the effec-

tive support by inserts 44. Inserts 46 have a similar irising

action.




ve to the position shown in FIG 1 and allows packer 20 to return to its.
Il open position. 25 As shown, the inner end of each projection 50
gages shoul der 52 at the end of adjacent recess 48 to ensure a generally
i r.eul ar position of the inner ends‘ inserts 44 and 46 wheén packer 20 is
cl osed. CLAIM5 1. . An annul ar bl

housi ng haying an axiall t endi ng _annul ar, chanber therej n and_ports
extending ERFBuEA SaraTra.dAnBa8, A Tohsng (48 AT0E%, Fes Sidee WdnBer

. means gl [ rdl r.of | WN- ar f aci | der within
sai d %gé ‘.Xlﬁg,w’gnggnﬁg\!@?' pté‘c elfjcgn %ﬁgsliﬁ éri gmogje\éﬁ%cr#o%s?ér%ﬂvﬂgﬁ h one
end LQsS Ld . ghaulOer, .. andg nyl.; ' n 4. .Sald: ehagh and havin
an a??f?%ﬁg%gléﬁg toﬁe%éqrﬂ%qnt _ ee%gc gr lié%%ggstsgqt ﬁg%%ﬁ%ogﬁs{é%gagi ng thg
shoul geg 53 ¢ GHIRMS APPLhGALEAN K PRESIHAB:! @nAPRAS! {ife CAdSagintal 0
chanber noving said piston against said packer to squeeze IT between the

st Opp@JécELon SO OMhER! ohdl Of athé NiRieS0R pr Ot LRI 13Rad oM the

shoul'der 'to allow said packer to refax to i'ts open position, said packer
com fhan RtkSiadjatendsiinsyrit def panehlie wagyl wheryily ppoviaed aeri -

* .phery; and a plurality of irising inserts enbedded in the upper end of the
r esi | meahs boflyuabfiotmper suppoptdnd! \thendpperwpoditiono dfathé heesillaner ends ;

have increased thickness which extend partially al ong the length of the
annul ienbnannelid 42i when périphelalseduchaec pipei sranne ihdedtfantial ly | ess
than During normal_wéll operations piston 14 is in its lower |
10 position and packer 20 is relaxed providing a full bore 62
which is at least as large.és bore 13 as shown in.FIG..l.
When it is desired that preventer 10 be closed,'fluid under-
.pressure:is supplied through passage 32 into chamber 30 and
passage 34 1is connected‘to a suitable exhaust (not shown).
1s This causes piston 14 to move upward s§ that arm'38 axia;ly
deforms.packer 20. This deformation moves annulus 42 inwardly
'as shown in FIG. 5. Also, inserts 44 and 46 pivdt and move
radiaily inward to the position shown in FIG. 3 to ihcrease
the support of the central.pbrtion of annulus 42. Relaxatioh
20 of annulus 42 is provided by relieving thé fluid pressure
under piston 14 through passage 32 and applying fluid pressure
abb#e*piston 14 throﬁghfpéséagé'34; This ééﬁses.piston'lé to
move to the position shown in FIG. 1 and allows packer 20 to
return to its full open position.
25 As shown, the inner end of each projection 50 engages
shoulder 52 at the'énd_of adjacent fecess 48 to ensure a

generally circular position of the inner ends of inserts 44

and 46 when packer 20 is closed.

owout preventer conprising an annul ar -

We



the axial |ength of the annulus when fully deforned nular

bl owout preventer according to claim11 includi m\mwg“mm
- interengagenent between adjacent inser 113 for *the i nner
ends fhereof into a 25 presel ect ed supportlng p03|t|on when said annu
is deformed. ' 3. An annul ar bl owout preventer according to claim1 wherein
€ach of said inserts includes a r eCEATM@xt endi ng al ong one side thereof and
“tefnminating in a shoul der spaced fTomthe inner end thereof, and a _
projection exdendiznyy ahnngarhblowbat pre&én&ededﬂmgzmﬁ;ngfunpanpetarons
being positioned in the recess of the adjacent insert and engageable with
sai d shdguknef hawdngdjax aaxidligerextending i anpulandcbambes raheredin o
provide unjform novenent of said inserts to a presel ected inner 05
posi ti orRRFRATES rRKEeRding ckrough szid Donsing ntooeppesitenends of
co I sing an annul ar housi ng having an axi al | y _extendj ng annular chanber
t het=in, JCRARPST o x MEANSH PEIV LI sBRd %ﬁ% iBRYI GPHERT t cQ@WRIS of the
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khe pi ston, agdqsghdgshad d&ﬁd' BEOC 3L | pHKersabpBYsAS tP "the end
| 10 engaging the shoulder, alternate application of pressure to
oéposite ends of said chamber moving said piston against said
packer to sqpeeze“it.between_the piston and said shoulder into
an inner sealing position and away from the shoulder to allow -
said pécker'to relax to its open position, said packer com~.
l5-_ prising afresilient deformable annulus having an inner peri-
phery, and a plurality of irising inserts embedded in the
upper end of the resilient body and taperiné upwardly and
outwardly so that their inner ends have increased thickness
which extend partially along the .length of the annulﬁs on its
20  inner peripheral surface é distance substantially less than
the axial length of the annulus when fully deformed.

2. An annular blowout preventer according to claim 1

-

N including means providing interengagement between adjacent
inserts for uniformly moving the inner ends. thereof into a

25 preselected supporting position when said annulus is deformed.
3. An annular blowout preventer according to claim 1

wherein each of said inserts includes a recess extending along

one side thereof and terminating in a shoulder spaced from the

inner end thereof, and a projection extending along the other



0 away fr ' 0. all ow said packer to relax to its open
-i tion, smmmﬂnmﬂmm ng a resilient annul us having an inner
i phery, ahd fa subs et ly circular series 20 of rigid inserts which
are-responsi ve to novenent of said r? ilient annulus and whi ch are arranged

one end. of the resilient annulus®®th their upper:surfaces generally .
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skewe e packer "axrs and 1n a nt wth each other, and having their

| nner gl £895caupsiagkial t e kaindihaund ot reiulicmsd eadrévidause

themto pivo elr inner ends noving inwardly as the resilient

annul Ugni fo R Nadvémdd of saidniasewhsd d8 @opteebectiédr innepri si ng
. housing with a vertical bore therethrough and having an annul ar chanber, 05

r?sans ﬁé&’&iﬂrﬂ@hﬁﬁ)&ﬂﬁg gwid qricKeasi ng in the direction of the annul ar
chanber within said housing, an annul ar resilient packer positioned against
sai d shoul dg¢y, aaxnaanntdarpbibeoun Prevercer ncopprisingben amaulan ng an
arm ext endi ng from said chamber to engage the end of said packer away from
- sai d IMousihguhaeingmeanaxiallie|eveendinanananhays chagberyitbereidor N
pressure from opposite sides of said piston within said chanmber to cause
axi al amdeports otxtending sthroughi gajdc konsing datagoRPRsdte &84Sy AUl us
havi ng an i nner portion and an_outer pQrtiog and g suhsta tiall§.ifrcular *®
seri estk® ¢hambey, means providing an inwardly projecting downwardly
" 10 facing shoulder within said housing,'an annular packér within
said hoﬁsing'with one end against said shoulder, an annular
piston in said chamber and having an arm engaging the end of
the packer opposite to the end engaging the shoulder, alter-
nate application of pressure to opposite ends of said chamber
15 moving said piston against said packer to squeeze:it between
the piston and said shoulder into an inner sealing position
and away from the shoulder to allow said packer to relax to
its open position, said packer comprising a resilient annulus
having én inner periphery, and a substantially circular series
20 of rigid inserts which are responsive to movement of said

resilient annulus and which are arranged on one enqxof the .

-

resilient annulus with their upper surfaces generally perpen-

<

dicular to the inner periphéry of said annulus and their
radially innermost ends substantially adjacent said inner
25 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 their innermost

. ends substantially thicker than their outermost ends to cause



15 I nserts enbedded in the upper end of saig‘éﬁﬁarﬁgf““R‘VEd‘to t he
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packer axis and in abutnent with each other, m,mmnm [ triangu
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shaped.in plan and having their innernost end

than their outernpst ends and extendipg=i n the inner‘pdttison=*of the ann\
a sufficient 20 distance, so that the inserts are noved inwardly in an
i.ri;sing tivdm oo Wplilkrotherijtheshiroviaied ehds heoviéayl iawardlyulas, thed
termnating a sufficient distance fromthe opposite end of annulus, to
ensure tiesibientfannelus abwuchnstrsatedannul us is avail able for sealing
responsive to its axial deformation. 25 6. A packer for use in an
annul ar bl owo¥ii priwcanrwlian\biowontpréventear atdppriaing shongindewptiker
conprising a resilient deformable annulus having an inner periphery, and a
pl ural ity Bertirainporssdherethroushd and t bavingcaneponyiarh chaabiex ont
~annul us and jncludjng i nner, ends of ing¢reased,thickness extendi ng_ .
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10 - shoulder, means for delivering and exhausting fluids under_'
| pressure from opposite sides of 'éaid piston within said
chamber to cause axial movement of.said-éiston, said packer
including a resilient annulus having an inner portion and an
outer portion, and'a substantially circular series of irising .
15 inserts embedded in the upper end of said annulus, skewed to
the pagker axis and ;n abutment with each other; said inserts
being_triangﬁlar shapedfin plan and having their inne:most
ends being substantially thicker.thap their outermost ends and
extending in the inner portion of the annulus a sufficient
20 'distagce; so thaﬁ_the'inserts are moved inwardly in an hﬁsinj
action with the inward movement of the resilient annulus, and
§;, o términatimg'a sufficient distance.frhm the-oppcéite end of

annulus, to ensure that a sufficient amount of said annulus is

[, FI

available for sealing responsive to. its axial deformation.

25 6. A packer for use in' an ananular blowout preventer
having means for axially compressing the packer comprising a
resilient deforméble annulus having an inner periphery, and a
plurality of irising inserts embedded in the upper end of the

resilient annulus and including inner ends of increased thickness



| ections bein Lt d in the recess .of the adj acent insert and -
eabl amuw\ﬂg ;“ ”mgr at the iqner end of the recess on the adjacent
rt wh Nallnt of one 15 i nsert noves i nward a substanti al

i stance note ‘than the adjacent insdd and when said inserts’nove to their

I nner pqsitions so that the project¥on-shoul der engagenent provi_des a
uni f oeRtienddng Pariklwfalongi ther tlengtn 9f cthe canogliusnen ad#§l us -
support position. 20 9. An annul ar bl owout preventer as clained in
anyonénakrc iperiphiery ca 8iatdncebstubatantialdy hHeess nbhanr thged®imded with
.reference to and as shown in_the acconpanying drawi ngs. 10. A packer for
use | Aeagtanodl dheblanmnkusprehvemt £ally deferedin claim 6 and substantially

as hereinbefore described 25 wth reference to and_as,shown in the
acconpanyi g dr & pgsker according to claim 6 -including means

05 providing intereng_ageme_nt‘_between adjacent inserts for uni-
formly moving the inner ends thereof into a preselected
supporting posi-t'ioxi when said annulus is 'defox_'med-; _

8. A pa;cker according to claim 6 wherein each of said -

inserts. includes a recess extending alén"g one side thereof and
10 terminating in a shoulder spaced. from the inner énd'- theregf,
and a projection extending along the other side thereof, the
projections being positioned in the recess of the adjaqeﬁt
insert and engageable with the shoulder at the inner end of
the recess 6n the adjacent'inseri: when the inner end of one
15 insert moves inward a substantial distance more than the
| adjacent insert and when said inserts move to their inner
positions so that the p:.:ojecti_on-shoulder-' engagement provides
a uniform inward movement of t‘he inserts to a preselected
inner_annulus support position. . .
20 ] 9. An annular blowout prev'enter as ¢laimed in anyone of
| claims 1, 4 or 5 and substantially as hereinbefore described
with reference to and as shown in the accbmﬁanyiﬁg drawings.
"~ 10. A packer for use in an ‘annular blowout preventer as ' ~
claimed in claim 6 and substantially as hereinbefore described

2 5 with reference to and as shown in the accompanying_ drawings.




