-1- This invention relates to annul ar bl owo'ut preventers. 5 | ?\(%HQQS’

Annul ar’ bl owout preventers are used in‘drilling wells and aré design

p ide a full size opening during operations and when actuated to cl ose on
t tructure extending therethrough or if no structure is present to close
oni1tself, to prevent a blowut and 10 thus control the well. In prior

bl owout preventers, netal inserts haye been used in the top surface of the
annul ar packer to prevent extrusion and damage tq.the packer. Sonme prior

-

metal inserts have been adapted to have an 15 ~irising action, i.e.

the inserts have a. ccqmq‘n‘dg LBMd ¢! uppa. ' pEYt al and a radial notion.
Two exariples of this Typ ng? P
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e of owout preventer packer are shown in U S

Annular bléwout preventers are used in drilling
wells and are designed to provide a full size opening
du;ing operations and when actuated to close on the
étructﬁre extending theretﬁrough or if no structure is
pPresent to close on itself, to prevent a blowoht and
thus control the well.

In prior blowout preventers, metal inserts have

been used in the top surface of the annular packer to -

prevent g;trusion and damage to the packer. Some
pfior metal inserts have been adapted to have an
irising actidn, i.e., the-inserts have a compound.
motion including a pivotal and a radial motion. Two

examples of this type of blowout preventer packer are

'shown in U.S. Patent Nos. 3,572,627 and 4,099,699.

Other pfior structures have used such metai inserts in
annular blowout preventer packers and their motion is
a simple radial motion;. Two examples of this latter
type are shown in U.S. Patent Nos. 3,897,038 and
3,915,424. | |

One pfoblem which has been encountered with these

prior art annular blowout preventers is that when the

3,572,627 and 4,099,699. Ot her prior structures have used such
metal inserts in 20 annul ar” bl owout preventer packers and their notion

Us Patent Nos, 3, sor0d SRR et XS A fln HRRWAE Doon

prior art annul ar bl owout preventers is that



-2- annul ar packer deteriorates as a result of exposure to oil base nuds-

the metal inserts can drop into the well bore and if  -they are hard cast F;;
alloy steel they will junk the hole causing drilling to be dlrected ound -
Qr: t hem by a whi pstock or other suitable nmeans. An object of '
present invention is to provide an inproved annul ar bl owout preve
mnll not junk the well bore even when the resilient packer deterlor. es. 10
Accordlng to the present invention<tfe~e is provided an annul ar bl owout
preventer conprising a body having a central bore therethrough and a packer
chanber surroundi Agnakaropacken defer barates dora, resulinmi axpuecker to

positioned in said chanber, and 15 nmeans for noving said annul ar
packer from a reIakédbéﬁénm$6§|F?%Hm¢%ﬁﬂeﬂ4§34¢ﬁwﬂﬁpthQP[ﬂﬁﬂQ|Qhﬁ(ﬂeii ng
said central bore,_ said acker Iudlng esilient annu us an
20 a pl BPEF; ?9 |Fa]i‘§ n?f?natf‘%ﬁ i TREY t%ﬁéﬁ‘oéﬁc&ﬁ} itheyy w11
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outer endswith a ghen by 9%@5&&&%@%&9 S AU i and a recess on
t he

An object of the present invention: is to provide

an improved annular blowout preventer which will not

- junk the well bore even when the resilient packer
deteriorates.
10 According to the present invention there is

: provided an annular blowout préventer comprising a
body having a central.bdte therethrough and a packer.
_chamber sutrounding and open to said central bore,
'~ an annular packer.positiéned in said chamber, and
15 .' _ means for moving said annular packer from a
| relaxed open position radially inward to a position'
closing said central bore,
said annular packer including
a resilient annulus, and
20 a plurality of irising metal inserts embedded in-
& ~'said resilient annulus, and characterized by
each of said inserts iﬁcluding
an upper plate having a generally triangular
shape having two sides énd an outer.end with a

25 projection extending from one side and a recess on the




“other side, a |lower plate having a generally triangular shape havingtwo
sides and an outer end with a projection extending fromone side and a :
eSS’ on the other 5 side, and a stem connecting between said plates
q.etaln themin general paral l el orientation, the projecti-ons of each of \ .
\s#’d inserts engaging in the recess of the next adjacent insert to forman ..
. 10. i nterengaged structure securing the inserts against total T SJ
di sengagenent. from each other without_undue limtation to the irising
- novenent of the inserts as the pacKRer is noved between open and cl osed
‘positions; the |5éﬁ%£mk{gyenent of said inserts being a 15 pi voti ng
movenent with the 1 nner ends with respect to the outer ends with
i nterengagenent of thgiTowd®igrdioNtadihg he adicxcanty redenyRs dheishipe
. maintained during all positions of said irising novenents. The invention
“wi || be descri bewlaviwg bywoegidds 2hd an caxaEp lend iyt hniat Ip regretd tildnar
reference to the acconpanying drawings. In the drawings:- FIGJURE 1 is an
el evation view, @utending fzomiane siderarndm crsesmman dheplodher preventer
'in accordance with the present invention in open position. 25
FIGURE 25is a si##f®r 38w with the preventer

a stem connecting between said plates to retain

them in general parallel orientation,
the projections of each of said inserts engaging
in the recess of the next adjacent insert to form an
10 interengaged structure securing the ihserts against
total disengagement from each other wiﬁhout.undue
‘limitation to the irising movement of the inserts as
the packer is moved between open and cloSed'positions;
the irising movémént of said inserts being a
15 pivoting movement with the ihnér ends wi;h respect to-
the outer ends with interengagement of their
projections in.the adjacent recesées béihg maintained
during all positions of said irising movements.
The invention will be described now by way of

20 - example only.with particular reference to the

accompanying drawings. In the drawings:-

FIGURE 1 is an elevation view, partly in section, s
of an improved annular blowout'preventet ip accbrdance
with the pfeSent invention in open position.

25 - - FIGURE 2 is a similar view with the preventer -



shown in closed position. FIGURE 3 is a plan view of the annul ar packer in
open position. FIGURE 4 is a plan view of the annul ar packer in 5 '
cl osed position, FIGURE 5 is an el evation view of-the inproved pack;
insert of:the present invention;. FIGURE 6 |s. a top view of the

ghown in FIGURE 5. 10 FIGURE 7 is a bottomview of the i .
shown in FIGURE:5. FIGURE 8 is a plan view of a nodified annul ar packer in
qpen position. FIGURE 9 is a plan viegyv of the packer of FIGURE 8 15 in

¢l osed position. FIGURE 10 is an el evation view of the insert of the -
nodi fi ed packer. shio@dREnltliosed popiview.of the insert shown in FI GURE 10.
20 FIGURE 12 is a bottomview of the insert shown in FI GURE 10.
FIGURE 3 is a plan view of the annular packer in
open position.
FIGURE 4 is a plan view of the annulér packer in
5' closed position. |
FIGURE 5 is an elevation view of the improved
'packer insert of the present'invention;.
FIGURE 6 is a top view of the insert shown in
FIGURE 5. |
10- "~ FIGURE 7 is a bottom view of the insert shown in
._EIGURE 5.
: ~ FIGURE 8 is a plan view of a modified annular
'packer.in;open position. | _
| FIGURE 9 is"a plan view oflthe packer of FIGURE 8
15 ‘ih closed pqsition.
- EIGURE 10 is an elevation view of the_insert of
the'modified packér.
 FIGURE 11 is a top view of the insert shown in
FIéﬁRE 10. _
20 . FIGURE iz is.a_bottom view of the_insert shown ip

FIGURE 10.



" -5- I nproved annul ar bl owout preve@fer 10 of tﬁe present .i nvention i s shown
in'RE 1 in open position and in FIGURE 2 in closed position. It

a\Ta

s annul ar body 12 having a centragl_boreil4, flange 16 f.or connection
to\Q ack, outer 05 wupstanding rim 18 and inner riim 20 to whi ch annul ar

late 22 is s ) 9 1 ONEE DAL oxPi $6 0B £Chagbe | i nder -
-Eead 23.is nngﬁpggqfﬁ<éﬁ€§?%ﬁ;§§ﬁ§§ﬁ§ g?ﬁﬁégﬁ%%pfgénggﬁter péF%?gﬁ£¥5 of .
piston chaghatidh is BhehaY iR FIUURE 1 SiPSpdh PssitionNanlCin’PIEORE
novenent therein responsive to 10 - fluid pressure delivered therein through
ports 282aRd ¥Fos@ Poditis on 10disdlaaaseanhula@Nyidi o1 2Ravihguah

plate 22 and head 23 to annul ar wedge actuator; 34 having upwardly and

out war dl gehtpaletorer flaice Sfangdli 1§ S6ri somaerttddnortolat staék andutenrg 38

is secured within rim 18 by suitable securing 15 neans 40. The interior of

ri ngs38 hpstandéngr iy 18y landirinner suimaz@ #8 whichs anowdaremplabel 2%t ends
upward to the inward and upward tapered surface 44 and then to flat surface
~46. Annul@r sesaEd ckanfermdnney cpartiont Afn ofumiakon 2chaubest déen

surface 46_and the upper. surface of ring 36 and 20 annul ar wedge act uator
34, AnnGrYRingsE.BRad0 28 1o i, S5O NRSEARA T IR (4 (£9 9T ent

I SR Bl 8, L ST A AT A
f . . 0, 1]
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19 fluid pressure delivered therein through ports 28 and 30.; o=

v
-

. Annular piston rod 32 connects ftom piston 26 through plate 22
and head 23 to ahnular wedge actuator 34 having upwardly and
outwardly taﬁered surface 35. Ring 36 is mounted on plate 22
and ring 38 is éécured within rim 18%bj suitable seéuring'.

15 means 40. The interior of ring 38 has algenerally cylindrical
surface 42 at its.lower end and extends upward to the inwarg
and.upward tapered surface 44 and then to flat surface 45,'

'Annular packer chamber 49 is formed within surface 42 and

between surface 46 and the upper surface of ring 36 aﬁd
20 anﬁular wedge actuator 34. Annular paékef 50'ié positioned in
.gacker chamber 49 within resilient annular gétuator ring 48;_

-

Resilient actuaﬁot :ing 48 is positioned-against surface 42

<1

and between the upper end of wedge actuator 34 and tapered
surface 44. |
25 Improved annular packer 50 includes res:lient annulus 52
| and a plurality of irising metal inserts 54 embedded in the
resilient annulus 52 as hereinafter described. Each insert 54
includes upper-triahgular shaped plate 56, lower triangular

shaped plate 58 and stem 60 between plates 56 and 58 and



resilient annulﬁs 52 as hereinafter described. Each insert 54 includes

upper - triangul ar shaped plate 56, |ower triangular shaped plate 58 and s «m Y\
60 between pl at€s 56 and 58. and -6- i%LegraI t herrewi th, or otherw se

i;pured to Such plates. Plates 56 and 58 are positioned with their acute g

sharp endgn82q.a0 Wdalilh A" gHN Gl AT %fg%w&ereo@eéﬁmewa%sqf

r{silient "anndk us as shown I'n r plate 56 05" has recess

66 on Onep%'gggsf 3g! %Qxdlpwrdrango%tﬁ&bin% 35497 Lhai st aenee (¥ engrH2 and

ext endi ng to a point to the rear of the md point ‘of that side.

Projectiogn@8 e3t ands caUifeitd HBUd® sdenddr pthéeihfiegppesiiphergcads 66
and is positioned to be in the outer portion of the recess 66 in the

adj acent 48 irrestélieptaannuiush®? anWhowrpdrk PFI@IRE s3i n Uppenpebapestéi on
as shown in FIGURES 1 and 3. Also projection 68 is positioned in the inner
end @5 r ehassrétess 6l6e oadjonecmidenstacing apwss wamd shagtingpacisdormy i s

inits closed position as shown in FIGURES 2 and 4. Plate 58 is slightly
snal | er tBistphgecfromisndafd podserteadipapback sec@ PRints tondheFease
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relation Eg Bgag%z¥%e A&téé portion of the recess.66 in the adjacent
v 10 insert plate 56 when annular packer 50 is in its open position -
as shown in FIGURES 1 and 3. Also érojection 68 is positioned
in the inner end of recess 66 of the adjacent insertfplate 56
'when annular packer 50 is in.its.closed position as showh'in
. FIGURES 2 and 4. Plate 58 is slightly smaller than plate 56
15"and is'similariy pesitioﬁed but ‘is the reverse'image ﬁith |
respect to plate 56 since it is generally aligned thereWirh as
can best be seen in FIGURE 7. Plate 58 includes a side recess
70 facing downward and projection 72 which is positioned to .
ride in the recess 70 of the adjacent incart plate 58 in the
20 eame manner as described above in reletion to plate 56. It”is
preferred that inserts 54 be integrally cast alloy steei.

Recesses 66 and 70 are shown facing away;from resilient

3

annulus 52, to ensure that the material of resilient

¥ ' annulus 52 is excluded from the recesses. The preferred

25 position of the projedtions‘and reces '‘es is as shown in
FIGURES 1 to 7. 1In this position the irising action of
inserts 54 does not daﬁage resilient annulus 52 nor does the
resilient material prevent free movement of the projections in

their respective recesses.




f,erred that inserts 54 be integrally cast alloy steel. Recesses 66 and
-, shown facing away fromresilient annulus 52, to ensure that the

¥ii al of resilient annulus 52 is exghuded fromthe recesses: Thg .
grred 25 position of the projections and recesses is as shown in w
SIRES 1 10 Fhel RIdying0sE! it | BASkEE 86! lia) 8k Fiéﬁeé‘*.b es not -
damage resilient annulus 52 nor does the resilient nateri prevent: free g
novenent sapplyEngr pirecsuges beldwieanni BSPCHLb¥8n! 26€ 52 Lhat it -vags -
closing of annul ar packer 50 is acconplished by supplying pressure bel ow
annul ar wpwand asdssuthamoitionowevespannhlard wedde Nttt WitsPVSS apwatdr

~ wedge actuator 34 upwar d agai nst resilient aqnular actuator ring 48. The |
upper tapgadustsresiiient 3snudascactuetofiring uaper Sliesuppece thbeved i ng

38 urge actuator _ring 48 i nward which noves annul ar packer 50 to its closed
posPBi orSEREAFE | 35 FPBURCSURtEY] 34 amhctapevedpsurifegeoitdr awi [ ¥imy 38nul us

52 is forced in@ardﬂand sucgﬁnnvenent pivots inserts 54 to nove ends 62 and .

64 a gr eXIT AGTHARPE TiRG: 48 dnwRxA t"ﬂ’é'-qhafﬂ%eﬁ rﬂm}‘fﬂ;%\m@fﬁrd?gﬁ s
| I 6 58. |, e osition projec- tions

outer P OfaBhel BN ARt 1 PRbZed 0031 o0 grel S L one ©

el thet QRfF-Don Cb2° HLAM O ahRiFRE 52 1Y SFedd $hEA2AISRd "SichVen the

deteriorat]on of su | _
‘movement pivots inserts 54 to move ends 62 and 64 a greater

pr.

#

10: radial distance than the radial inwafd movement of the outer
.portion_of plates 56 and 58. . In the closed position projec-
tions 68 and 72 are positioned in theVinner area of recess-
-es.66-and 70. . In either open or closed position-inserﬁs 54
are so interengaged thét even the deterioration of substahtial

" 15 portions_or all of resilient annulus 52-ééés not free them
sufficiently to allow them to drop through bore 14 into the
well bore below. - Also, the movement of.inserts 54 does not
cause any pinching dr damage to resilient actuator ring 48.

A modified fofm of the annui.r packer of the present.

20 inventioﬁ is shown as packer 80~in_FIGURES 8 to 12. Packer 80
includes resilient annulus 82 and a plurality of irising metal
inserts 84 each of which includes uppér triangular platé 86,
lower triangular plate_ss and stem 90 joining plates 86 and
88. Each of plates 86 include recess 92 extending along the S

25 outer portion of one side theﬁeof and facing away from stem 90 -
and projection 94_extending from the outer edge of its other
side. As shown with respect to inserts 54, lower plates 88
may .be smaller thén-upper plates 86.. Lower plates 88 have

~ recesses 96 and projections 98 and recesses 96 facing away




15 portions or ‘all of resilient annulus 52 does not free them sufficient]|
to allow themto drop through bore 14 into the well bore below. Al so,
movenment of inserts 54 does not cause ang-pi nching or damage to resil
actuator ring 48. A nodified formof the annular packer of the present
iNent i ongiemsHeeR 96.PapkeRe8RibAsFHEURES 98t engdge RACkeredBesnoluded
resilient annufus 82 and a plurality of irising netal inserts 84 each of
~wh'ch i nchedee speetivielivaraf| adjatent flatbewds tandrggilas piratvdofslynd
stem 90 joining plates 86 and 88. Each of plates 86 include recess 92

ext endi ngezpbagneficand emsuge tihat cinsértsec84i de nbsr dafllarfrdmctheinvay
fromstem 90 and projection 94 extending fromthe outer edge of its other
side. As BAshhiqnt intesphetwedli heEets 54, | ower plates 88 may be smaller
t han upper plates 86. Lower platies 88 have recesses 96 and projections 98
and Pecesses 96 faci ng away -8- fromstem 90. Projections 94 and 98
engage in recesses 92 and 96 respectively of adjacent plates 86 and 88 as
previ ously expl ai ned and ensure that inserts 84 do not fall fromtheir
‘position into the well bore. 05 10 15 20

15
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25



25, CLAIMS 1. An annul ar bl owout prevénter conprising a body having a
bore therethrough and a packer 5 rrﬂghgﬂhﬁLfsurrUUﬁHTng and ope
t .d central bore; an annul ar packer positioned in said chanber, and

for

cgntnal

f % rfsing netal

n~upper plate having a generally

triangul ar shape having two sides apdraa outer end with a projection
extendi ng fromone side and a reces§som the other si'de, a |lower plate
having a generally triangular shape. 20 ‘having two sides and an outer
end with a proj.ection extending fromone side and a recess on the other
side, and a stem conrsect iAmg apaialeaen blaweupl prevenderctampriséngi a8 genera
orientation,

paral l e

10

15

20

25

body having a central bore therethrough and a packer
chamber sqrrohndiné and open to said central bore,

an annuler packer\positioned in said chamber, and

means for moving said annular packer fromfe |
relaxed open pdsitidn fadially.inward to a positiod
closing said central bore,

said annular packer including

a resiiient annulus, and. |

a plurality of irising metal inserts embedded in
said resilient annulus, and characterized by

each of said inserts including

an upper plate having a generally t;iangular
shape having_two sides and ah outer end with a
projection extending from one side and a recess on the
other:side,_ . .
| a lower plate having a generally triangular shape
'having two sides and an outer end with a projection
extending from one eide and a recess on the other
side;.and

a stem connecting between said plates to retein
them in general parallel orientation,

the projections of each of said inserts engaging

n

novi ng sai d annul ar packer froma rel ax “m n- radlally\‘J
inward to a position closing:said central bore, Wi“m “[\\ d annular °

packer including a resilient annulus, and a pI .
i nserts enbedded in said resilient apnulus, and characterized by each of

said inserts including 15

'3’!#/

ot



25 - the projections of eachh of —sairdTmserts engagi ng -
the recess of the next adjacent insert to form an.interengaged str

securing the 1nserts against totlmlm:uﬂmmmimurf rom each ot her
.undue limtation to the irising l’rﬁ'nserts as 5

packer is moved between open and *cl 6sell pbsitidns; the irising novement of
said inserts being a pivoting novenent with the inner ends with respect to
the outer ends with interengagenend 10 4 heir projections in the adjacent

recesses being maintained 10 during all positions of said:irising _
novements. 2. Ahnabhel eecesdvwlitthe avaxt ardasantdiimgerd Coaiform amer ei n,
said plates have simlar shapes and are oriented sinmlarly for identical :
irising action. iBterengaged StruQiiingRAGHL NDVdR inSerd® @9add@drding to
Claim1l or Oairrl__z sai d recesses are open tao the sides of said

.plates away from gﬁ%eﬁsgé‘%"ﬁﬁﬁmﬁhﬁw I SAFR 4 ' 3 Bnd 6 Sadj acent
plates are recet lilfﬂ(i){:g fg{\}vd}:%ﬁhe ir{seﬁfgséﬁ%ngeﬂtd er(iehsesﬁ.%héé@gé"%sa

sufficient |engt novenen nserts wi'th the opening
and 5 - the packer is moved between open and closed positions;

the irising movement of said insefts being a
pPivoting movement with the inngr ends with respect to
¢ : the outer ends with interengagement of their

projections in the adjacent recesses:being maintained
10 during all poéitioné of said irising movements. |
2. An annular bloﬁout preventer accbrding to
Claim 1 wherein, |
. said plates have similar shapes andfaré ofien;edf
similarly for identical irising action. | |
15 o 3. An anhular blowout preventer according to
. Claim 1 or Claiﬁ 2 wherein, -
said recesses are open to the sides 6f said
plates away from said resilient annulus and said
projections on-adjacent plates are received in said
20 recesses, | | |
said recesseé haﬁing*a sufficient léngﬁh to allow
full movement of the inserts with the opening and
closing movement of said resilient annulus.
4. An anndlar blowout preventer according to any

25 preceding claim wherein,




nmoverment of said resilient annul us. 4T_An_§nﬂgL§L_9L239$;Cpreventer
dimg to any 25 precedi ng cl ai mwherein -11- sai esses and
o] Ko pns are positioned to prevent disengage the inserts.. 5. n. -
an bl owout preventer according to any pr ec%@}"ﬂ@ﬂ ”m ﬂl n, ' \J

erial of said resilient annulus is exclu =
‘recesses. 6. An annul ar bl owout preventer according to Cla|n15 mhereln =
sai d recesses face away fromsaid retfl+ent 10 annul us. 7. An annul ar

bl owout preventer according to any preceding clai mwherein, said recesses.
extend froma point §éaéeéeFF§ﬁ¢§hénﬂnﬁé?léﬁﬁéo@§ @ﬁ%l?oiﬂ%&%%e@ot%.p0|nt
past the md 15 point: of the side_ and said €FOJeCtI0nS are positioned
slightly formarBrGVePﬁedﬁFGngéﬁﬁPeBF PﬁeFPes+H§§r An annul ar bl owout

preventer accordlng §¥n3Q§ ?ﬁéc% gg?%eéreven §£eé9¢o:55ng to any sai d

- recesses extend from

preceding claim wherein,
5 : the material of said resilient annulus is
excluded from said plate recesses.
6. An annular blowout preventer according to
Claim 5 wherein,
said recesses face away from said resilient
10 annulus.
7, An annular blowout preventer according té any
preceding claim wherein,
said recesses extend from a point spaced from the
inner ends of their plates .to a point past the mid ‘
15 point of the Side; and |
said projections are positioned slightly forward
of the mid point of their sides.
8. An annular blowout preventer according to any
one of Claims 1 to 6 wherein, |
20 ) ' said recesses extend from a point outward of the
mid point of their side to the outer end of their
side, and
said projections extend from the outer end of
their sides.-

25 9. An annular blowout preventer according to any

<Y



md point of their side to the outer end of | of their. Slde and sai d

projections extend fromthe outer end of” “their sides. o 9. _An
annul ar bl owout preventer according to any g~c|ain1 | N
said inserts are integral cast alloy steel g@% bl owout
preventer substantially as hereinbefore de w i h ¥ efference to as -
showmn 5 I n the acconpanyi ng draw ngs.

\,J : _ . - 12 - I

precéding claim wherein,

said inserﬁs arelintegral cast alloy steel.

10. An annular blowout preventer substantially as
hereinbefore described_with reference to and as shown

5 in the accompanying drawings.
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