20 0369 - 1-» CLOSURE DEVI CE FOR TUBULAR MEMBER This invention relates {o a

cDNosure dévice for a tubular nenber such as a support |eg of an 3&@1&
ptdtf{ Yormused in well drilling and production. O fshore platf o MGS

generally fabricated in a 5 harbour or on a shore location and are then
towed to a marine site where they are tipped on end and | owered i'nto -
position with the platformresting on the ocean floor. The platform|legs (1,)
are holl ow structures having open ends so that pilings can be driven )
downwardly through the legs. into 10 the subterranean formati ons bel ow t he
ocean floor to anchor the platformin position. It is desirable during

pl atform setting operations to utilize the platforml|egs and/or pile

sl eeves for buoyancy to assist in the setting operations. It is also 15
desirable to exclude foreign material fromthe platformleg and/or pile

sl eeve during platformsetting operations to prevent the annul us between
the piling and the platformleg and/or pile sleeve from becom ng

contami nated with foreign materigl which would prevent the filling of the.
20 annulus with cenent or grout. Therefore, a closure struc- ture which is
easily severable when the piling is driven through the platformleg and/or

pile sleeve is used gosURE BETERdFoR theuphat Memperey and/ or pile sleeve
during setting of tﬁ§'ﬁTETTTWTﬁ‘1??"""““TythaT‘pT|or art closure

structures, generally
This invention relates to a closure device for a

\ fubular member such as a support leg of an offshore plat-
' form used in well drilling and production.
Offshore platforms are generally fabricated in a
5 harbour or on a shore location and are then towed to a
marine site where they are'tipped on end and lowered into
position with the platform resting on the ocean floor. The
platform legs are hollow_structures having open ends so
that pilings can be driven downwardly through the legs into
10 the subterranean formations below the.ocean floor to anchor
the platform iﬁ position.

It is desirable during platform setting operations
to utilize the platform legs and/or.pile sleeves for
buoyancy to assist in the setting operations. It is also

15 desirable to exclude foreign material from the platform
leg and/or pile sleeve during platform setting operations,
to prevent the annulus between the piling and the platform
leg and/or pile sleeve from becoming contaminated with
foreign material which would prevent the filling of the

20 annulus with cement or grout. Therefore, a closure struc-

- ture which is easiiy severable when the piling is driven
through the platform leg and/or pile sleeve is used to seal
the end of the platform leg and/or pile sleeve during setting
of the platform.

25 Typical prior art closure structures, generally
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-2- referred to*as closures or diaphfagng, utilized to seal the end of a (3211
platformleg and/or pile sleeve of an offshore platform are illustrated in
U. S. Patent Nos. 3,533,241, 4,024,723, 4,178,112, 4,220,422 and 4, 230, 424.
V%LLe these 5 ctosures are generally satlsfactory, all utilize layers of

i nforcing: material conprised of un%tary pi eces of fabric to reinforce the
cldsgfe Wheh installed on the jackef leg and/or pile sleeve of an of fshore
platform during platformsetting or installa- 10 tion operations, a
closure is deforned into a generally hem spherical shape due to the
hydrostatic |oading of the closure by the water. Since _prior known closures

are reinfor dafeRrehi tards | alesures ertabarhsssns,aptidined @ 1xeed tthe nal
(warp) threagy gy 4 I;&iat{mﬁ:ﬁ)léé ét'ikﬁﬁ@ﬂspﬂer bRk van@ireant RATTAIHOr O

fabric havin ssentially ].ongitudinal t hr eads onl reta| ed in a
matrix of el Qﬁhﬂqc Q& ?a%egchémﬁdgreaaﬁﬁp °Fubéb Yy, when

hydr ost at i cai Jocd pgpaed 4§ tTBB | ny2) sk pp26 ab22Caaaequ230 alemar rmnﬁnni Gifese

[ h | sha f h
Pobri o & [CYTRiES Rre hARSratly ShERSPERPRRT) RAT bE AR ol ane
of the closuﬂe ,réinf e e meate el d&@&mhr@fqinihery‘lpgaées%rl not be
evenly dIStrf%Bg%nueat¢?1$¥%%kéayﬁ% gio; pélC Therefore, ideally;

uni form y-di hroug ouf each | ayer of fabric mhen t he
closure is subjectemwhenrﬁmbtﬁlkﬁdconohuenganke&hbmﬂ anddied tpd lgefker tae

closure 1nt G dIPd Spdes %aévllﬁ?ﬁﬁméeéﬁpihgysiaeffo&-ﬁ:brie‘%t%.*h%'d% Bhstalla-

conprlsed of threa
10 tion operations, a closure is deformed into a generally

hemispherical shape due to the hydrostatic loading of the
closure by the water. Since prior known closures are
relnforced by unitary layers of either woven
fabric hav1ng longitudinal (warp) threads and fill (weft)

15 threads at rlght angles thereto, or fabric hav1ng essentially

longitudlnal (warp) threads only retained in a matrix of
elastomeric material, i.e. calendared with a rubber coating,
when hydrostatically 1oaded, the layers of fabric

are also deformed into a generally hemispherical shape.

20 Since some of the threads of such fabries will lie along
lines other than radial lines of a horizontal plane of the
closure, it is apparent that the loading of the closure will
not be evenly distributed about -each layer of fabric.

| .Therefore, ideally, to uniformly distribute the load

25 'throughout each layer of fabrlc when the closure is
'subaected to hydrostatlc loadlng which will tend to deform
the closure into a hemlspherlcal shape, each layer
of fabric should be comprised of threads which will have
a radial orlentatlon 1n a horlzontal plane of the closure.

30 In the prior art closures, attempts to obtain radlal

| orientation of the threads of the fabrics were made by
angularlyirotatlng each 1ayer of fabrlc with respect to each
other in the closure. The degree of angular rotation. of
each layer of fabrlc with respect to another being determined

35 by dividing the total number of layers




with

wradial orientation in a .horiZontall plane of the closure, 30 . o
e prior art 'closures, attenpts to obtain radi al ofi entation of the
reads of the fabrics were nade by angularly rotating each | ayer of fabric

respect to each other in the closure. The degree of angul-ar

~

I'n

rotation.

> of each layer of fabric with respect to another being determned 35 by
dividing the total nunber of |ayer -3- of fabric in the closure or  ;
ce’

di aphragminto 180 degr ees.
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We have now devi sed an inproved closure devi

ding to the invention, there is provided a device for closing t he bore

{:EbELG éuga%hen%af%%r% Yo famm 'ﬂé@rm@rc}%@l@é simlar
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a vice erein Safd annular: closure re
portion and an inner portlon, annular relnforcement means

located in the perlpheral portlon of the c1rcular flexible

member, and re1nforc1ng means hav1ng a per1pheral portlon'
and an 1nner portlon contalned w1th1n the c1rcular flexlble
member, the re1nforc1ng means compr1s1ng at least one '
layer of re1nf0r01ng materlal, each layer of relnforclnc
material comprlslng a plurallty of elongate strlps, each
strip belng secured to an adJacent strlp and secured at'
both 1ts ends to the annular relnforcement means.
The invention also 1ncludes such a device

wherein said annular closure retalnlng means comprlses a
pair of annular flat plates releasably secured to each
other retalnlng said closure therebetween, sa1d ananular
closure r"313611113'-11@means ‘having one of the palr of annular”.
plates secured to the bottom of a tubular support ‘member
of said marine platform or sa1d s1m11ar structure thereby
closing said ‘bore of sa1d tubular support by sa1d closure

and said closure retalnlng ‘means belng 1nstalled thereon. .

In contrast to the prlor art closures hav1ng '

layers of re1nforc1ng mater1a1 comprlsed of unltary pieces
of fabric, the closure dev1ce of the present invention’
comprlses a closure of relnforced elastomeric material
having 1ayers of relnforclng means bonded or secured to

one or more re1nforc1ng members in ‘the outer perlphery

of the closure wherein each layer of reinforcing means is -
comprised of a'plurality'of elongate strips of fabric,
each strip'being“angularly located With'respect to

ns conprises a
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20 pdir of anaular flat plates reIeasabTy secured to each ot her '(Z%y
- retainingsaidclosuré therebetween, sai-d annular closure retaining nmeans &
havi ng one of the pair of annul ar plates secured to the bottom of a tubular
support nmenber. of said. marine platformor said simlar structure t'her eby 25
I05|ng said bore of said tubular support by said closure and said closure

ngynlng means being installed thereon. In contrast to the prior art :
cl 0Sures having |ayers of reinforcing-ndterial conprised of unitary pieces
of .fabric, the closure device of the present iinvention' 30 conprises a

closure of reinforced elastoneric materi al havi ng | ayers. of reinforcing
means bondeBooanetbarednt §hgnsape Agver: andt sidhngespRsdr £ Rnokdesut er

peri p_heré Ofnt Bﬁl ahglauéatwﬂasrernoe?@hylt &yeh Q?xa?;ewm;teomm@rﬂws itS_ bl
conprised of a plurali n strl s of fa each stri ein
angﬁlarly |i€3€88“ﬂ&?ﬁ&y8558895 g% %hFofé SifeLf; %%Fh§t§&ﬁ§ Igger ang mﬁthg
respect to aaohhkayen gnnadpa&ynbxbapdﬁm@'aﬂbmgsweM1hhaﬂ1mhs rifirber of-

ong Ludknal hBregEReRh bISnbARE €ndl cldT 3l RS alufdgnd 2V aly SR A1 Y

ext endi n ong ra a hortzon A osure. i s
maxi m zed. manpArs whﬁneSUwaGﬁegu&PebW@@0§¢aWy¢rd@@dmngIwh%mhng mhich

def or ms thed@k@?ﬂkethgt%1%sﬁ%@e&%%bya %@h%%Q 1iyC HendliPerildia |afidg

t hr oughout each_layer of fabric re aniformthan _in the prior art
cl osures bethfsdogddpgathr °E§hﬁl‘,1‘|‘rb€|a°§f loega@f aabiriise widdated matéhg

radial |inegn@2fo2mhehaaoAhalchel 4 o alrite cllodtite® because a greater
10 number of threads will be located along radial lines of
a horizontal plane of the closure.

In brder.that the invention may be more fully
understopd, one embodiment fhereof will now be described,
by way of example on]y; with reference to the accompanying

15 drawiﬁgs; wherein: - _ ' '

FIGURE 1 is a side elevational view of a marine
platform having tubular supporting legs and piling guide
sleeves between the légs resting on the bottom of a body
of water with a devicc of the present invention installed

20 on the lower end of the legs and sleeves;

FIGURE 2 is a'crossfsectional view of the
embodiment of device of'the.present invention, in a
typical installation in a leg or piling guide sleeve;

 FIGURE 3 . is an enlarged broken cross-sectional
25 view taken along line 3-3 of Figure 2; and
| FIGURE 4 is a part plan view or top view of the
device of Figure 2.
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I\ .order that the invention may be nore fully understood,. one enbogi-nent

{ ereof will now be described, by way of exanple only, with reférence to

' he acconpanying 15 drawi ngs, wherein: FIGURE 1 is a side elevational view

-~-~0f a marine platform having tubul ar supporting |egs and piling:>guide

- .sleeves between the legs resting.on the bottomof a body of water with a_
devi ce of the present invention-i-nsfal4ed 20 on the |Iower end of t-he |eg
and sl eeves; FIGURE 2 is a cross-sectional view of -the enbodi nent of device
of the present Referrimgy to) Ridyplgathenpreseati dnventaidmegier piling
gui de sleeve; FIGURE 3 is an enlarged broken cross-sectional 25 view taken
al ongHowre ins8tallédgone &2 maxime ILREBEorm.s A paxting platformr 1t op vi ew
of the device of Figure 2. Referring to Fig. -1, the present invention is
showis rshaim ehaving rmbulam| suppertingniegse 2phbetween Iwhickhown havi ng
t ubul ar supporting |l egs 2 between which horizontal reinforcing nenbers 3

5 are domizortalnrehsfoscingmmembers Tabarer connedtegliide theecusvad, which
may have flared upper ends 5, are supported between the | ower end portion
of t manneg. 2 Bybu érlmﬁdringaig‘ﬁicﬁ%i%geﬁﬂﬁseﬂs whigh may hhavie | egs, are
adapted to rest -upon or have their lower extremties enbedded in the bottom
of a fHamedruppesr endge 5 axesSuWPReRtedgbetveen fharkewes end earth by
driving a piling 6 to refusal or to_ a predeterm ned depth - '

portion of the legs 2 by the lower reinforcing members 3

and, with the legs, are adapted to rest upon 6r héve'thgir
lower e#tremities embedded'in thé bottom bf a body of wétei.

- The sleeves 4 and legs 2 are Secured to the earth
by driving a piling 6 to refusal or to a_prédeterminéd”depth
into the bottom of the body of.wager. Upon complétiqn 65
the pile d:iving, the annulus between each'sléeVe 4 épd/or
leg 2.and its assoCiated piiiny s'hay be filled with:cement
or grout to prbvide-a'unitary.baéé structure.

Contained on the bottom of each leg 2 and guide 4
is a rupturable seai assembly 7 which embodies.the prinéiples
of the present invention. | |

Refefring to Fig. 2, the séal éséembly_? is. shown
in relation to an inflatable packer assémbly 100 installed
at the bottom of a leg 2 or gﬁide sleeve 4. As shown, the
closure 6: diaphrégm 10 is relatively thin compared'to its
diameter._ ' |

For mounting the seal assembly 7 on the lower end
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into the bettom of. the body of watef. Upon conpletion of the pile driving;(é%i
't he annul us between each sleeve 4 and/or leg 2 and its associated piling 6 .
may be filled with cenent or grout to provide a unitary base structure.

ained on the bottom of each leg 2 and guide 4 is a rupturabl e ‘seal
- @ssenbly 7-which enbodi es the princkplgs ef the present invention.
Referring to Fig. 2, the seal assenbly 7 is shown in relation to an !
i nfl at ablod Fhekeinflatable peckeaswsdembly 10Q, bdtpabropfafilak 2 or guide
sleeve 4. As shown, the_closure or diaphragm 10 is relatively thin
conpar ed anaukar phatesr 13rds provided rrikth cthe ;lakesy 13 beine | ower end
of the inflatable packer assenbly 100, a pair of flat annular plates 13 is
provi ded agantedcte| heeselgagabdy &ﬁﬂﬂ?ﬁ&k%Pb%a?Elﬁﬁbaﬁl?bﬂ&ﬁuﬁh?¥%>each
ot her about their outer periphery by a plurali of bolts 14 and nuts 15.

The 5  outemReriphery by & »1PFa a&#e\aOi%Sstéaér BY¥tSo ke ITR@Y

Secur ng SRR I RURAST rRYAEE ddeds adeBbRsli 1) HEaBREURRLKED IS ETHRT e
iy be can BF eha pached BRolin FHOBY peerding. DAL BN gD 5t
2ssenbl y SO AHAE AraRE ot SR 1Y (PO RiAGe b SRYcDE FeAi-oudtf iPch a
piling i %z{ﬁ,ab@aﬂévﬁgckgxf 3¢ '_iints@éa?‘lféé’aéﬁ "end' pbBEoR B UHE g !5 82 N

guide sleeve 4, alternatively, the plate 13 may be secured

10 to the bottom of the leg 2 or guide sleeve 4.

.  | As shown, the seél assembly closes.the lbwe; end
of thé:iﬁfiatable.packer assembly ioo which is secured to a
leg 2_6r.guidé sleeve 4 through which a piling is ;6 be
driven to faci;itate floatiﬁé of thé platfofﬁ.to;iﬁs point
15 of ihstéllation, as well as breventing the entrance of silt
andIOther debris intq £he leg 2 o? éuide sleeve 4 during the
installation 6f the piatform. To positibn the.platform legs
2 And guide sleeves 4 6n the-botﬁom.of the body of wéter, it
is necessary to waterflood_some.or all of the legs.z or guidg
20 sieeve§.4. After rupturing of the cloéuie or diaphragm 10 by the
pi}ing G-béing driven into the bottom,.thé-closure.or diaphragm
10 aﬁdlﬁhe water'located.thereabove aéts t§ heip prevéﬁt entry
df foreign material into the leg 2 or guidé siéeve 4;.although
duriﬂg'driﬁing of £he éiling 6, an émount of foreign materiai

25 will be introduced into the leg 2 or guide sleeve 4.
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TS, - of installation, as well as preventlng the entrance ofs sild and
§$ier debris into the Ieg 2 or guide sleeve 4 during the installation of
platform To position the platfgrn1legs 2 and gui de sl eeves 4 on the
{»fbotton1of the body of water, it Ts neceéssary to waterfl ood sone or all of

\.. the legs 2 or gu§#gh§g]gh no sél.?&yres éhe éﬁ_[)glh ug’%&?%?#;flﬁﬂe (6I osure or

di aphragm 10 by I'ng beln tirrven_info Iosure on

0 apheagm 9 206kl B! Ehd 9 f&tfs €80 &1%0}%%%6&9 ghgvent entry o

foreign ertal "into th or —gur. e sI ough urlng driving
of th u s i_ntroduced
into %}fﬁtlr %Gb}’ gul de srﬁtf \}'zacI %ﬂﬂfﬁ%&% ng{%vs n%mﬂ%t:] BSPosure or
di aphr. S e # VEL0

ol a7 CHEREthdnEaBEa FME dekfad ity | 2RLBLSdnUp S SAEEEoPEekiin
M th igardi yshprepbed a3l x%‘ﬁn%ﬁ’éréﬂe&ﬁ&éh“bry meard!%of! SAUL ALY~

di aphragm t her ebet ween by nedns of an inter- férence fit therewt

Ref er rddybri®e FESt 8he®efidfier red enbodinent of the present |nvent|on is
shown. The cl osure or dlaphragn110 conprises a flexible nenber of rubber,

synthetic rubber ggkedRing HUdFigyi 8 2bhepebFarad igmbed thbak. of ¢he
‘reinforce the closure or dlaphragnllb a pIurallty of layers 16 of fabric

are beiydasbwE §ﬁc-aﬁedo\ﬂ 3y sHden &1 OPHE e cQbslirad b d6h mgﬂ e outer
-periphery of the layers 16 of fabric being w apped about and bonded or

Pt o b R R g s S R
100l aPhicadiér suitable elastomeric material. To reinforce the
closure or diaphregm'ld, a nlurality of'layers'lS'of fabric
are bonded or secured'wifhin”the closure or diephragm 10
with the outer perlphery of the layers 16 of fabric belng
wrapped about and bonded or secured to metal relnforcement
15 = mWembers 12 with the ends 17 of the layers 16 of fabrlc
extending into the inner portlon of the closure or dlaphragm
10. Any number of layers 16 of fabrlc may be used to-.
relnforce the closure 10 depend;ng upon the de51red strength
of the closure. The layers 16 of fabrlc used to relnforce
20 the closure 10 may be of any sultable materlal, such as
| rayon, nylon, polyester, steel a fabrxc sold under the
‘trademark Kevlar by the DuPont.Company, etc., although nylon
fabric is preferred. |
Each layer 16 of fabric in the.presentllnyention
25 is formed of-e plurallty of elongate strips of fabric, each.

strip
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10.  Any nynbere of. | ayers,16 of fabric may be used to reinforce the closure
10 dependi ng upon the desired strength of the closure. The |ayers 16 of
fabric used to reinforce 20 the closure 10 nay be of any suitable-
terial, such-as rayon, nylon, polyester, gteel, a fabric sold under the.
Kradenark Kevl ar by the DuPant Conpany, etc. although nylon fabric is
preuerred bEmngIangmlaﬁlyflbﬂated|w1thmrespeehttonanothem'ﬂh theisame
formed of a plurality of elongate strips of fabric, each strip - 8- -
bei ng angulayer |andtwithi respesicdio tanctheheini ant Bdjament dayennsucht h
respect to another in an adjacent |ayer such that -the nunber of
Iongltudlnﬁhaﬁwtbﬂsnumbene0¢tmqngxﬁudrnalctbreedshlhapheg;hn&pﬁqu .
extending along radial lines 5 of a typical horizontal plane A-A of
the cl osur §abridt pfireachidayesr genenably extendingl slong radimlnliresh
| ayer 16 of fabric is conprised of five (5) strips of fabric which are
r8tated t hP& @ ¥Pica}. herdizontad Mlane heh 0§ thet Rdpsaxe Py rdiaphragm
| ayer 16, rotated eighteen (18) degrees.fo 10 - another strip of
anot her adit&c &¥e |m3%imiged.apday PARsurecli0oshownyr eacibayerclans
reinforcement nmenber 12, and rotated nine (9) degrees with respect to
anot her st £abTRl incrempaised of £isre 165\ sbEibsanE Sabrde which are
about anot her: adjacent rei nforcenent_nenber 12. Since there are 15
four |ayer ¥otRtRd rEhirtyrgid,d38)odrgrees vikh| gspects toy@nakkebed and

bonded or secured, about a reinforcenent
strip in the same layer 16, rotated eighteen (18) degrees to

10 another strlp of another adjacent layer 16 wrapped and bon-,
ded or secured about the same reinforcement member 12, and
rotated'nine (9) degrees with respect to another strip”and
their adjacent layer 16 ﬁrapped and honded or secured about
another adjacent reinforcexnent'member"lz. Since there are

15 four layers'ls-of fabric in the closure 10, two layers'ls
each wrapped and bonded or'secured about a reinforcement
member 12, comprised of five (5) strips of fabric each, in
the center 18 of the closure or dzaphragm 10 where the
strrps of each layer 16 of fabrlc overlay one another,

20 twenty (20) strips of fabrrc are present. It should be
noted that even though there are four layers 16 of fabrrc in
the closure 10, as shown in Plg. 3 due to the arrangement

of the strips of fabric comprlslng each layer dependlng upon

the location of'the cross—sectional view it may appear as though

25 more than two layers 16 of fabric are wrapped about the
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pber 12, conprised of five (5) strips of fabric each, in the gentgr 18 of
& closure ‘or di aphragm 10 where the strlps of each Iayer 16 of fabric
dgrl ay one anot her, 20 twenty 9(20) strips of fabric are present.
\Ft/shoul d be noted that even t hough there are four layers 16 of:fabric in
L. the cl oseiafbdciang Thembern1Big. Fordimstarnde, aihaggemerosy-ddwt Boha DS of. .
fabric conprising each | ayer dependi ng upon the | ocation of .the .- L,
~ cross- sedewosdowti eim i Figuy3apphreeastitipyofSfabric mmmpﬁis&n@wa | ayers
- 16 of fabric are wapped about the 9. reinforcing nmenber 12. For
i nst ancportiomofrines-Tagersnile wfeviatmie im &hg. cIchtreedO?tdr@Ssann
fabric conprising a portion of .two |layers 16 of fabric in the closure 10
are showrappaid ethdinseceredetot onenere inf of cemenentemeebet 2 1dhibe! ewbwo 5
strips of fabric conprising a portion of two layers 16 of fabric in the :
5cl osur estipse off dfaderiendomprisdagnia portiontdEr twei dayexsrekd ofnber 12.
It should be understood that while the closure 10
has beefiabicliestimattthie oclehure 10 are Wrappgﬁramdfsecuwgdnabuutohhel5|ng
four (4) layers of fabric, each layer 16 being conprised of five (5) strlps
of fabrotheham&dnﬁanvqmﬁntnmﬁmkﬂrthk cl osure 10 the nunber of strips

conprising each layer 16 will .vary depending upon the desired nunber of
_threads of the1ﬁﬂitcﬁhmubécbesﬂnﬂ@nﬂtQQﬂJﬁhat whilecthed cllasureeneral | y
radial lines of a horizontal plane of the closure 10 white the nunber of

| ayers 10 will vary depending upon tﬂ@ﬁjé‘zﬁemoﬁumhgme@‘ atheshowsure or

16. having reinforcing means comprising four (4) layers of
fabric, each layer ls.teing comprised of five (5) strips of
fabric, based uéon_the size of the closure 10 the.number of
strips compriSing each layer 16 will very_depending upou the
desired number of threads of the febric of each_strip to be

15 loceted along generally radial lines of a horizontal.olane.-
of the closure 10 while the number of layers 16 wlll vary
dependlng upon the desxred strength of the closure or
“diaphragm 10. It should be further understood that the
greater number of threads of the fabric-of.eech-strip |

20 located along generally radial llnes of horlzontal plane of
the closure 10 the more unlform the loading by the hydro-
static pressure of the water, whlch tends to ‘cause the
closure or diaphragm 10 to be deformed into a hemispherlcal
shape, durlng platform setting_or installatlon_will result

25 thereby yielding a closure 10 having improued streugth
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. diaphragm.10. , It should be further understood that the greater nunber of(}%fy
threads of "the fabri¢ of each strip 20 | ocated al-ong generally radi al

| ines of horizontal plane of the closyge 10 the nore uniformthe |oading by -
the hydro- static pressure of the Water, Which tends to cause the'closure

(Gt Ui aphr agRatQcterdisticd®r ned i nto a heni spherical shape, during platform
- setting or -installation will result 25 ‘thereby yielding a closure 10
haVvi'ng i nproved stremgid metdD ckiniforeemenitc memblees sidizalareeifiofrorece inving
menbers 12 are forned having a generally rectangul ar- cross-secti onal

confi gur at aogenetal Iy wettanygolabocrosks-devtrivnmal donfibgubatient aingkess

of 5 the nmetal reinforcenment nenber 12 may vary when considering the
Cross-sect pioxalityclo@®dsobést b thelrein.n Afhouglhhnthe thickness of - -
cross-sectional wdth of the menber, the cross-sectional thickness of the
nmemSer shothd metad ateimfyreementi hebepolli Ayt arPewheaSsontsdedidls

wi dt h of the nenber. 10 However, if the cross-sectional thickness of

t he menber th2 icxosse-sactionahebhibknemsaf itheé snémbéeryint prepedtiian wid |
initially buckle inwardly causing a winkle in the closure or diaphragm 10
t her eby al tbei cyosiarsectiemakrwidéh afkdthe aeember, gtheecrbesresectumnadl
the | oading on the closure 10 15 is sufficient to tear the layers 16
of fabric.thicknessusk the snembexi shonlst. heicrelativelyr swadghiagm 10 and
not nerely a |eak between the annular flat plates 13. The annul ar fl at

pl ates 13 propeation ko itheacross-sectional width of the member.-

10 However, if_the cross—-sectional thickness of the member 12
is too small, when the member 12 is highly stressed, it will
initiaily buckle iﬁwardly.causing 2 wrinkle in the closure
or diaphragm 10 thereby allowing fluid to enter the jacket
leg 2 or gﬁide_sleeve 4 until the loading on the closu:e 10

15 is sufficient to tear the layers 16 of fabric. This cauées
massive failure of the closure or diaphragm 10 and not
merely a leak between the annular flat plates 13.

The annular flat plates 13 are formed having a
plurality of holes 20 therein and inner radiused edges 21
- 20 - thereon to provide a smooth béarihg surface for the closure
10 to bear against dnder loading. It should be noted that
it is important to have the ends 17 of the layers 16 of
fabric used to reinforce the dlosure 10, which are w:apped
- and bonded or secured to the reinforc_emenﬁ members 12, extend

25 a distance into the inner portion of the closure when they
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s|ural ity of holes 20 therein and inner radiused edges 21 20 . #&hereon
4 provirde- a snooth bearing surface for the closure 10 to bear agai nst

der loading. It should. be noted that it is inportant to have the ends 17
f the layers 16 of fabric used to réinforce the closure 10, which are

O ar g o RAga e RS 1 OROBE e R BN W ChRegee 1 T T
Foroc bf AREERERRA BPASId Allee IBROLHAP IR Rl LindEl O 04 1T
packert i ARRBESBEsTRHRSY L SORERRRY e Hnd BfotdsdEoReln A, 7
1S o7 F' e, HapBag a0 ELEL TS U Uy Ble IERAR bR, TS

5 Eﬂﬁférevem*’?nya@\% %Fd‘f%eéﬁiggl&r%%’%%ng off?E 'Fi‘izejagdig o
betmegﬂQ%%% gﬁgﬁbgﬁhﬁf ﬂggﬁ%es Ee%ﬁ q5€¥§§€3@é? %os?tléé y held
ggt\gﬁ%\ﬁ@Fﬁe ?'hrouéﬁﬂ %?ﬁﬁ%ﬁ ﬁﬁ?#ﬁ %@ yéﬁg hﬁe Vi ng

any degeésfiear Qéstﬁ‘éCTr'e(i?&"or@@nfé‘H%eSn%nﬁi%§rP§5 éﬁfé a%dw provided

| &
that the cross-sectional width is at |east as great aéa?ie cross-secti onal
width gpiohhe reiiffercedenic TP YHe A ddutdic1PeEd PHELY Phledint Neny

0 failure qf the closure 10 by tearing of the layers 16 of
| fabric at ﬁhe .outer periphery 11 of the closure 10 which is
retained between the annular flat plates 13.
The closure 10 is positively'held'betﬁeen thé_
annular flat plates 13 by means of bolts'lé and nuts 15
extending fherethrough. The annular flat_plages 13'ﬁay“be
formed having any desired cross-sectional thickness énd
'cross—sectional'width'broéided thaﬁ.the crdss-éécﬁibnal
width is at!least as great as the créSs-séctional width of
the reinforcement members 12 in the '.pe'rip.hery 11 of 'th_é
closure 10.
Referring to Fig. 4, the closure id
is shown in ﬁlan form or in top view .having thl.e holes
19 in the outer periphéryrll thereof deleted #hd having
the strips of fabric comprising each 1aYer’16 which‘do'not

overlay another adjacent'strip of fabric in this view
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cl osur'e 104 Referring to Fig. 4, the closure 10 is shown in plan formor in

top view having the holes 19 in the out%r =periphery 11 thereof deleted and

having t8Rowhr LRS s@‘l_ﬂ‘damﬁegprmtﬁbﬁﬁhegﬁbhl L ryw@md@oogi-iﬁger! ay
other adjacent strip of fabric in this view - shown in solid lines,
| t hbughggughagicomeT il \ate EDAEr tH8re8bvekastoneric material thereover. It

shquld be evident fromthe foregoing that the closure 10. -

offers advantages querstould bécepidentafiron any Eordhoiwyi thatnghehe

nunmbers of threads of each |ayer of fabric which are oriented generally

al ong r aglekulrieng@. of "a hori zontal plane of t ke fdms dvancagesyovesf

fabric .will exhibit nmore uniformloading than a |layer of fabric conprised

16 othe pirioar \ant exkostte@se, will be stronger in conparison because of

a greater number of threads of each layer will be nmore uniformy |oaded
t her eby decr easi ng Byhemaximibzing theenumberisalofi chrepds eolf f @eachhiaygkeasur e.
By utilizing strips of fabric to formeach |ayer 15 - of fabric used to
r ei nf or ceft fabaiiss whilclheaxeserbentedr generaldyucddngrradiat| dinee of _
di.aphramin conparison to a closure having unitary layers of fabric therein
because ahbozdzomntak planecofahhpecloswxe feash dayeny f cEabrie wildi c
whi ch are | ess expensive, t han Iargg unitary pieces of _fabric. 20 .
Since a eKbibi& mexeiynbierm loafipg than @ jlayer.of fabric comprised
10 of a unitary piece, hence, will be stronger in comparison
because of a greater number of threads of .each layer will be
more uniformly loaded thereby decreasing the number of
layers of fabric required for the closure.
By utilizing strips of fabric to form each layer
15 of fabric used to reinforce the closure the cost of fabric
is reduced for the closure or diaphram in comparison to a
closure having unitary layersldf fabric therein because the
strips of fabric can be formed from narrow pieces of fabric
which are less expensive than large unitary pieces of fabric.
20 ' '~ Since a closure wherein each layer of fabric is
comprised of a plurality of strips of fabric generally
requires fewer layers of fabric to achieve the same level of
strength as a closure comprised of a plurality of layers of

unitary pieces of fabric, the closure of the present invention

25 'is more easily pierced by a piling being driven thérethrough
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C nprlsed of a plurality of strips of fabric generall]y requires fever

lyers of fabric to achieve the same |evel of strength as a closure

nprised of a pIuraIity of Iayers of unitary pieces of fabric, the closure
af the present -invention 25 p?re easily pierced by a piling bei ng
dtiven therethrough - 13 - than he prior art closures. The closure is
easi thapokder REIQK BT RgCIPFYEESH appi ng of the layers of fabric - O
reinforcing the closure aroynd the reinforcenent nenbers in the outer
periphery of 5The clagurpods €asily fARSEFUFtes prangs sismdeing the
cl osure have sipl e shapes re UI I.ng, litt] e_machining for. use. The closure
i s pwERPPiag okitthe clagerse %&ﬁuﬁ%&nf?ﬁfiﬁgaFgé cdafumReNt rel ease

t herefrom TB% r ei,nf or cenent negﬂers |ntr%pper| of the closure are

si npPECYBGEhE Cedmfpreamsnt & i tRe YT RetPher® 2f osure can be
used ﬁnth a varlety of types of annular flat plates to retain the cloSure
on tﬁ € & gui de sl eeve of an .offshore platform = -14- CLAI MG

A_ devi-xfg [9naSheS A W L0LE 2Ledi iRy Bhe closure have

'simple.shapes requiring little machining for use.

The closure is positively retained between the
annular flat plates to prevent reieasejthecefrom;'

The reinforcement memoers in the pefiphery of the
closure are simple geometric shapes.which can be easily a
constructed.

The closure can be used with a varlety of types of
annular flat plates to retain the closure on the leg or

gulde sleeve of an offshore platform.
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supporf newber-of a wari.ng platform'or other simlar sLLucLuLe,_mﬂLgh____
conprises a cl'osure and an annul ar cl osure retaining nians retaining said
[

closure therein, 5 wherein said closure conprises a ¢ “u uﬂﬂuﬂlﬁﬂn
?nnber having a peripheral portion and an inner portion,

ei nforcement reans located in the peripheral portion of the cir'cul®ar *
fIQVybIe menber; and rei nforcing means V|ng a peripheral portion and an
10 1 nner portlon contai ned within the~ c cadl ar flexible nmenber, the

rei nforcing means conprising at |east one |ayer of reinforcing material,

each | ayer o& i.aforcing material conprising a plurality of elongate
strips, each—kﬁiﬁgébeing secured to an adjacent strip and secured 15 at-
both its ends to the annul ar reinforpenent neans. 2. A devi ce

accor di ng to, claim1, whggg&get@ RETBITS & rkﬁgglgrplurallty

rehgke
of layers of relnforC|n materlaﬁr g%& thglannular rei nforcement 20 neans
conpri ses a prEPartt pegbernndl ar maeiber plasfemms gird odhenm simideiFer havi ng

at | east onesﬁaudtha)éerwafichebahgmsea @E@b‘s%'revwa%pﬁﬁll AnGuiaeur ed
t hereto. 3. A devi ce acc to.claim1l or 2, wherein 25 the inner

ordin
portion of tﬁ%°FBFﬁf6F&Pﬁ51H§aH§aP§ gF§6&§é&gW§FHFn°ﬁﬁ§Wrﬁn§Pe§8FPPon of
the circubarwhegihl saidreebsured cohpriseispaeicdircpdiar dleafibllee reinforcing
nmeans i s dlngﬂﬁ thln the er| herg ortlon of. the .circul ar  f.l exi bl e
gppe 0 PPR

menber, bei ng 8VARE 2.RIFARVF nnuﬁ%’aﬁel Fb@@gﬁtoﬁéans
havi ng t he pennpherarepofprcnmeetnmnansngonnWaﬁdhp ¢het lperipheiradcenent

means and {hgobEash GeaRRCliabuiahd 3RAIbIe Gl "okl N N means.

wherein a pottion of the periphera
reinforcing means having a peripheral portion and an

10 inner portion contained within the circular flexible
member, the réinforcing means compriéing'at least one
layer of reinforcing material, each layer of reinfordiﬁg
material cdmprising a-plurality of elongate strips, each
strip being secured to an adjacent strip and secured

15 at both its ends to the annular reinforcement means.

2. - A device aécording to claim 1, wherein the
‘reinforcing means comprises a plurality of layers of
reinforcing material; and:the annular reinforcement
ZQ means comprises a plurality of annular members, each
said annular member having at least one said layer of

reinforcing material wrapped and secured thereto.

- 3. A device according to claim 1 or 2, wherein
25 the inner portion of the Eeiﬁforcing means is disposed
within the inner portion of the circular flexible
member, and the peripherai-portion of the reinforéing
means is disposed within the peripheral portion of the
circular fiexible member, being wrapped and secured to
30 the annular reinforcement means having the-beripheral
° portion terminating inwardly of the reinforcement means
and the inner diameter of said annular closure

retaining means, wherein a portion of the peripheral
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S—3i5-—portion of the relnforC|ng neans overlays a nprtlon
of

' the n the reinforcing nmeans. 4. - A devi ce according
, Dh"ji il n 5 the annul ar reinforcenment neans conprises a
(“ ph ura bstantially rectangul ar cross-sectional |y shape-

nenbers and the.reinforcing neans conprises a plurality of layers .of = -
fabric. 10 5. A devi ce according to claim1,2,3 or 4 wherein sai
closure is retained by said closuré& Qétalnlng nmeans by a plurality of '
fasteners extendlng t hrough said cl osure retalnlng nmeans, through the
cLroular (R Bh o FeRRe! r8La#BLd16LORMARS BlkRYAY! e o3ARYA" el nf or cenent
15 means R1* $ard ogure” &nHa e reinforcing Peans °6f °sai d cl osure. -
6. the dbvier pectidinngft bhel aedmforcidngr meandherein sai d annul ar

cl osure retaining means conprises 20 a pair of annular flat plates

rel easably secured to each other retaining_said closure therebetween, said
annul ar cdosure retAi Aenicreansondinggtonelaim Reogaids yhexsdm ar pl at es

secur efl tghd henh@1aAPM8inRotdbibat MEBRS olBFR8esOh PAUGaTBENE platform
or said 25 simlar structure tESreby cl osi said bore of said tubular.

support BE sammulapsarRsLaptis; F8§BP§ngg§|ﬁfﬁjsn§§ﬁ§1ﬁéﬁ Yinstalled
t hereon. ghape membérgevi andather teigfoPcihg Me@nsWeompirisea d

a plurality of layers of fabric.

-

10 5, A device according to claim 1,2,3 or 4 wherein
said closure is retained by said closure retaining means
by a plurality of fasteners extending through said
closure retaining means, through the circular flexible
member of said closure, through the annular reinforcement

15 means of said closure and through the reinforcing means

of said closure.

6. A device according to claim 1,2,3 or 4,
-wherein said annular closure retaining means comprises
20 a'pair of annular flat plates releasably secured to ..
‘each other retaining said closure therebetween, said
annular closure retaining means having one of the
pair of annular plates secured to the bottom of a -
tubular support member of said marine platform or said
25 similar structure theréby closing said bore of said
tubular support by said closure and said closure

retaining means being installed thereon.

7. A device according to claim 6, wherein said
30 plates are releasably secured by a plurality of
fasteners extending'thfough said plates, through the
circular:flexibie ﬁember of said closure, through the
annular reinforcement means of said plosure.and through

the reinforcing means of said closure.
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30 pI at es are mel easably. secured by a pl u‘ral i ty of fasteners extending
t hr ough sai d plat es, through the circular flexible rTEFTbE‘I“G-f -sai-d-—claosure,

through t he annul ar rei nforcenent neans of said cl osur h t he

inforcing neans of said closure. . -16- 8. . ﬂﬂhm l’! ,dto
ny pr ecedi'ng cl ai mwherein each elongate strip is of

rikpig | ongitudinal ly thereof,. and V\heg ein the threads of adj acent strl ps

are at an angle to each other. 9. A device for closing the bore of a
tubul ar menber substanti aIIy as herein described with: reference to Figures

2 to 4 of the acconpgny raW| s,.. 10 . 10. Jrar i | atformor

simlar stfucture ha@1 r#(j’vglrﬁ? ding, kA a?rn%lﬂf'pﬁﬁéba’rfﬁrb‘g? ‘™ 5t | east one

of said nermberin@aduh R}ohghbd ety dsiokEdbrimwith clatesdd to 8.
runningllongitudiﬁally thereof, and wherein the threads

of adjacent strips are at an angle to each other.

.5 |
9. _ A device for closing the bore of a tubular
member substantially as herein described with
reference to Figures 2 to 4 of the accompanying drawings.

10 10. .A marine platform or similar structure having

one or more tubular support members, at leastfone of
said members including a device as claimed in any of

claims 1 to 8.



