| NSERT FOR_HI GH STRESS CONNECTI ON RELATED APPLI CATI ON Thi s application
clains the benefit of U S. Provisional Patent Application Serial No.
60/ 799, 183, filed on May 10, 2006, which is herein incorporated by
reference in its entirety as if set forth bel ow. BACKGROUND Inserts are
used, in conbination with |Iocking bolts to make connections in a nunber of
of fshore applications. For exanple, marine drilling risers often have
fl anged connections which are secured with a nunber of threaded insert and
| ocki ng bolt connections. Ends of the risers nay be flanged, wth eight
holes for the inserts aRg&pRAl FOR FAGH STRESS CONNECHION hi gh stress on these
connections, failure of a single insert nmay cause catastrophic stress on
the renmaining inserts. Ther eRELATBINAPPBICATEONf a single insert may
result in failure of the flanged connection, which may result in the
entire |ine |misngpplibationctiuims tHehberefit pERLS. i Prowisivmal Patest appkatipn GesaldVent ages
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uneven esfofthbeloivon of the stress |s often a cause of failure in the
connections. Another disadvant aggl? Q)%Néhrrent Inserts is that the
i nsert |ips bend under stress, ing the insert connection

unstabl e. Ther ef Oin%ert Q‘% é%ﬁMEQ% %ﬂtl&? rvwlﬁnlo}:l?.% E)&ltst Q%a@@otﬁ@étfo% in a

wi t hstand hi gh stress. he present ention relates generally to
an i nserrumbbbrof offsheref applitdtions.t Rer pragpdeyt maninee drilling l’nsetsat)@@ thaves flangeder t

f hi.gh sf.

| nvent | GRS FREF 8% RGP & Hamoel o SO AR 1ofking B BBk
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to the IS Siz t he bendi ng of
the fl ar}gmdinmgdnsei-tm 'Hmﬁfdsrer therftlhnle n’émtsmgfe infeet payewewlt in failuret 9fthe flanged

i nsert has a_.hou ner % al body and a flanged end.
A cyli ncﬁ"f“beﬁfw”r’ ﬁ’éﬁ rrf%%tén ngv' t(riltg{il ¥elg }}?Pgé\dgﬁa
The current inserts have several disadvantages making them prone to failure. One
drawback of the current inserts is that the load is not evenly distributed along the length of the

insert. This uneven distribution of the stress is often a cause of failure in the connections.

Another disadvantage of the current inserts is that the insert lips bend under stress, thereby

making the insert connection unstable.
Therefore, there is a need for an insert that can better withstand high stress.

SUMMARY
The present invention relates generally to an insert. More specifically, the present

- invention relates to an insert for use in high stress connections.
In one embodiment of the present invention, the insert has a housmg with a
generally cylindrical body and a flanged end. A cylindrical i inner surface having a length and a
diameter to accommodate a bolt extends through the housing. An end cap is attached to the
flanged end. Tﬁc end cap is sized so as to inhibit the bending of the flanged end.
In another embodiment of the present invention, the insert has a housing with a

generally cylindrical body and a flanged end. A cylindrical inner surface having a length and a
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-1- diameter to accommodate a bolt extends through the housing, and a
portion of the body is thinned providing an even distribution of stress
al ong the | ongitudinal axis of the housing. In yet another enbodi nent of
the present invention, the insert has a housing with a generally
cylindrical body and a flanged end. A cylindrical inner surface having a
|l ength and a dianmeter to acconmopdate a bolt extends through the housing.
An end cap is attached to the flanged end. The end cap is sized so as to
prevent the bending of the flanged end. Additionally, a portion of the
body is thinned to evenly distribute the stress in the housing. In various
ot her entheukewe mt sccommtodate pr bale ritendsvibriugbnhe htwsingndnd appartign b thei bideds al | y

attachedy,.fi . at ed.. .or.re ttached t.0_the.hqusi.n

11 onli s B A Hr Sl WS oty B BRI s BN o o T
DRAW NGS Fi gur e 1 I yetanpbersgratmodinent of thevpedsentiimgntion) thelinsertdfas ia hoesingswith

i nstalled,] f | ry L.accordance. w £ h.one _enbodj ment
of the pe By iUE by BRLs BERREAE'A LR BRER BN ER I A0 RER I )
accor dandiemetet to achemmodate adyolt, extdridg threugh fhe hausing shr sad capisasttachedwwodhe t he
insert o | [ e.4 . fve. Vi Show Lnsert in
accor dané%r@\%mg%i{]d?gﬁeeeﬁe%%dﬁl%gﬁ§ agp%?%\ééggtﬁéeé%nﬁ%n 5 Ogveen%n ﬁc@‘&t_ofg\&glgo%a%a a

cr 0ss- s eparfignefithe hodwisathinnérbtoenwbrdy distributeithd skssyiatechousingi gure 4. Figure 6
I's a cutaway vi eWIrpfvartl&E &HQOQL%%C itJ loﬁ?l}er ﬁlegegt iit'l’]veggi&lu e %hd %QO%angbt he
Insert and a bolt prior to engageneﬁ%. I gure 'S a cutaway Vi WBf % he
enbodi neimtegially aached, dftkedly #Fiachede orirenmiveabiyngttached toi the dwotsingy dAddlitivmhily, ali¢ er
engage ers Eﬁh&?@ PTION The details of the present invention wll
now be di scusse {th reference to the . figures. Turning to Figure 1, a
nunber of inserts 100 BRIEFDESCRIPTIONORTHBDRAWINGS Wi th a nunber of
bolts 102. Each i t, 100 e WMth a respeetive thr ed bolt, 102
to secure the coﬁl e('::tll %%_pe@éctﬁ%?@éﬁ S_bfwr%an e?]eg oﬁbqsf’%lﬂghﬁrea%smgeﬁ)agé%dur ed
f r om oppirst ¢opneitatas aagbrdande| veithgane embodiment of the present invention.

Figure 2 is a perspective view of an insert in accordance with the prior art.

Figure 3 is a cross-sectional view of the insert of Figure 2.

Figure 4 is a perspective view showing an insert in accordance with one
embodiment of the present invention.

Figure 5 is a cross-sectional view of the embodiment illustrated in Figure 4.

Figure 6 is a cutaway view of the embodiment illustrated in Figure 4, showing the
insert and a bolt prior to engageinent.

Figure 7 is a cutaway view of the embodiment illustrated in Figure 4, showing the
insert and a bolt after engagement.

DETAILED DESCRIPTION

The details of the present invention will now be discussed with reference to the
figures. Turning to Figure 1, a number of inserts 100 are depicted forming connections with a
number of bolts 102. Each insert 100 may couple with a respective threaded bolt 102 to secure
the connection. The insert 100 and the bolt 102 may be secured from opposite sides of a flange
104 to form the corinecti_on. The insert 100 may fit in a recess 106 within the flange 104. The
connection may connect marine or drilling risers, wellheads, surface equipment, -or any other
high stress connection, such as a flanged connection.or a bolted connection or any preloaded

connection.



104 to formthe connection. The insert 100 may fit in a recess 106 within
the flange 104. The connection nay connect marine or drilling risers,
wel | heads, surface equi pnent, or any other high stress connection, such as
a flanged connection or a bolted connection or any prel oaded connection.
-2 Referring to Figure 2, a perspective view of an insert 200 in accordance
wth the prior art is showmn. The insert 200 conprises a cylindrical body
202 with a lip 204 at one end. Figure 3 depicts a cross-sectional. view of
the insert of Fi gReferrig t\Figprd hdvperspective visw efianfinsel 200an agserddaeisWith§ugh
the body 202313 hRAS Thk R sngAEOO %Hrﬁgngepgtc FndRRhtbodP 208 Wihfd fip 204 &tidne he
housi ng Y 3op) upon assenb g prior art insert 200 suffers from
at | eastFigme3 rdaplms afctcawsectlﬁnal giew ofithreingert of Eignre e ey lindrisal inger SUBACe A0t r ess
on the c cad it within théhowsirdgexoal t,
& Gmdsd&,{o%gﬂl 8}3%%,2 P arf uzg C2645 sdcﬁf&%ltwsh't 06y gezoal t,

t he cyll fo a her stress at its %mspl_gor tion
208 Wi t hupoh essemblryesH;ovcbm; dwgirieg aallm?ng 200 éuffeéhgpw % fleapt{ OB §° 8 War ds

the |i p erg i a?)?:tng\?% qls-g;%lﬁlo %?yt?ééT oxﬂh'é%?l%uﬂhﬁtbﬁﬂpml £8ng s RRgIn@inal HiEs 48| or

causes I nse ure econ | oadi ng stress exertgociﬂwglé the lip
204 for c&sa reselt, |thqocmmqabbmn%020§|wba¢caso abighei SHASSIFY 1F 1P RASHY theoqp.
This def n&aeyegﬁnﬁgglo{lé]ﬂlc i BogE bf 8R0,Jd5 209 AR HRIIRY pdrAstS 200T ThisS@Eden
failure.® I'S a perspective view show ng &:baaert 400 in
accor damuessvdlsthbutmnes enbof |th¢elmuObFaI{SPﬁeOfpmé%bfﬂluienv%‘i?PP@ﬁ t 08 SEESt i onal
view of LR ddﬁftﬁé f ﬁ%fc%s g %@% BeﬂdoWansQ?S&Wn Hythdi e Binds 218 Mhisar to
previous™inser R I nsert shown has a hou5| ng wwth a generally

cyli ndr|Mmbwf4mnmoﬁlm@%@mpb¢@mﬁfm%ﬁ #lug.anged. end 420. However,
the enbodied ins Bw@Rn 438rt 306l inPactbrdaree &ifaor t i on
440. The insert 4 IE)&WH%Q?%{“?&% |vg‘ﬁ§’e%§y§ﬂonﬁl§ one or the cot Her 1 nstead
of both dﬂaenbndimmfml’mm inyratiom Ay sEqss-profionab xiewddhe mirst 4494y daue An’&y be
gener al I,;g ylegaﬁm Cﬂ o&sqﬁget)@ hi fREedoEHdwhARs a holisishwiay al so

be genera y cylrn |cal body 450 and the flanged end 420
form t heenralls cylindriedd. body giéﬂeméla ymtswd pertipl A7 3 Aargedsadi4fe “??3’&"%91 ®ext end
t hrough bcﬁ EICB t}[%ﬁtt? 90%1504&9111&&%%9&’ c;ﬂ A356 a%eﬁ%@rﬁo‘ﬁmb Iﬁbﬁhs&t' ooyt 102

can fit ousin upon assenb he In?ﬂfg e 454 may
be t hr e aalechativedy heve onky dnengthn othes insteadeof épthéherﬁqdaﬂap 30 ed portion

440.

The body 450 may be generally cylindrical and attached to the flanged end 420,
which may also be generally cylindrical. Together, the body 450 and the flanged end 420 form
the housing 410. A generally cylindrical inner surface 454 may extend through both the body
450 and the flanged end 420, such that the bolt 102 can fit within the housing 410 upon
assembly The i inner surface 454 may be threaded and have a length and diameter similar to that
-of the bolt 102, such that the housing 410 may completely accept the bolt 102. The flanged end
-.420 and the body 450 may have different centerlines, such that the flanged end 420 may act as a
tofquing device upon installation. However, the flanged end 420 and the body 450 may
altematively have the same qenterlinc. In other words, the flanged end 420 and the body 450 may
be eccentﬁc or non-eccentric. In an exemplary embodimeﬁt the hdusing 410 may be made of a
low alloy material, a corrosive resistant alloy, or any high strength medium.

The end cap 430 provides extra material, which can reduce stress at a critical

point where thé flanged end 420 meets the body 450. Specifically, because of the addition of the
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of the bolt 102, such that the housing 410 may conpletely accept the bol
102. The flanged end .420 and the body 450 néy hgee dif¥erentpcenterlings
such that the flanged end 420 may act as a torquing device upon ’
installation. However, the flanged end 420 and the body 450. nay
alternatively have the sane centerline. In other words, the flanged end 420
and the body 450 may be eccentric or non-eccentric. In an exenplary
enbodi ment the housing 410 may be nmade of a low alloy material, a
corrosive resistant alloy, or any high strength nmedium The end cap 430

provi des extra material , I-ch, can t AWN [
Phe. f | antios et POViAEe Y e, 9cBe Tapis i 22f ot EihlE Z R il Where
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etely c|los not such that I 0 .
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end (not 4@y be clssedat bhictnd (wet kinwin),10h thatthe belt 12 couldientan tbubRettexitiee
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bolt 102 from passing . thro the end ca Q | |
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medi um range of the bolt 102. The end cap 430 may be made of a low alloy material, a corrosive resistant

alloy, or any high strength medium.
The body 450 may have a thinned portion 440, as shown in Figure 5. The thinned

portion 440 provides a reduced mass in at least a portion of the body 450, which can reduce
stress at a critical point present at a proximal end 460 of the threaded portion of the inner surface
454 of the body 450. Indeed, the reduced mass in this region makes the body 450 more elastic
and thus_less rigid. In doing .so, it relieves stresses at the proximal end of the threaded portion
460. This added elasticity greatly increases the insert’s 400 ability to withstand stress, thereby
increasing the insert’s stress capacity and fatigue life. Asa result, the insert is less likely to fail
making ﬁhe connections more durable. | _
The insert 400 of the present invention is desirably readily interchangeable with
other inserts. Therefore, the insert 400 may be sized such that it fits within standard recesses in

standard connections. Additionally, the insert 400 may fit standard bolts in any of a number of



" The body 450 may have a thinned portion 440, as shown in Figure 5. The
thinned portion 440 provides a reduced mass in -at |east a portion of the
body 450, which can reduce stress at a critical point present at a

proxi mal end 460 of the threaded portion of the inner surface 454 of the
body 450. Indeed, the reduced nmass in this region nmakes the body 450 nore
elastic and thus less rigid. In doing so, it relieves stresses at the
proxi mal end of the threaded portion 460. This added elasticity greatly
increases the insert's 400 ability to withstand stress, thereby increasing
t he i nsetypial sdnmeamns:aihas;ithqinmdmmctahgmelséd Hoth ashs redrofie pudxisting mearinaisicsrs i S

| ess IlkeI(%/th ﬁ‘{? lt rr{acl tbré% %ourl]rﬁgvgtgqgess nore durable. The insert 400 of
t he pres&ﬂ F ee?fﬁ GRS °F 3BT y reag‘fy i nterchangeable with other
inserts. Ther ef or eNumehmm insets #0061 6@y baysdddo Sormeaiflanged colmettiant betwées twbbhi n
standard rec ses .1n nda di 400
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400 may be used to bifa alyg\“\énéé% a?@%ﬁz@‘?. on aBelflsegF%‘f\;\?% ag%l&%ore ”Qrfl i ng
risers ( embodiinentrof thelpnesenttisvesen prior td engageuent. nFigurgtiodspices the bolk I fjandi ther
system (nat oMmn) S .re t he
Svat om - B, 400 AR spifesPisRt 8 dlBRsEES0e E ERANGERE AGHTR O O
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above, tH’e aé |etc|m(l)nr?°t1 nsg}loeryg?ralggﬁﬁgt?b%he thinned portion 430 and the end
cap .430 i nproves Theefireshe presntlin@erdion ésweltajapted toyattairdthe @hdsgand advdngages

maki ng the connect | ur. f t
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particular illustrative embodiments disclosed above may be altered or modified and all such

1 ons

variations are considered within the scope and spirit of the present invention. Also, the terms in
the claims have their plain, ordinary meaning unless otherwise explicitly and clearly defined by

the patentee.



“herein shown, other than as described in the clains below. It is therefore
evident that the particular illustrative enbodi nents discl osed above may
be altered or nodified and all such variations are considered within the
scope and spirit of the present invention. Also, the terns in the clains
have their plain, ordinary nmeaning unless otherw se explicitly and clearly
defined by the patentee. -5 Wat is clained is: 1. Aninsert that fits
within a recess in a bolted connection, the insert conprising: a housing
havi ng whgeelatshed/iscyl i ndri cal body defined by a flanged end, and a
general ly cylindrnical i . ' L e QiLah hdaner
surface havilhg a éﬁsﬁftﬁ&gﬁ%%wﬁggng%sgﬁ%gaggggﬁm%dﬁfeea bolc?;&gsﬁaé]an end
cap attached to theufihghgeng emgenandllyt ¢ydintinicat bedy, defined &y re fangee gad. cap 2

i nhi bits bending of t n y | U5EhdinP fthdbii , thehgh&i n the
end cap is integrall y&glf{aggh%ggﬁ&gﬁ%&ﬁoggg@%g. lg.mé;he !l;nsogy% of claiml1,
wherein the end cap isirfapededing adengticandcr digmeterdo hesgsimpgate 4 bolfrand nsert of
claim1, wherein i $o WA I 1, 2C REeLidel WHaR i eSEdMeap 5. The
insert of claim T],i Q&%?fglg[aﬁ&?ﬁ%%? nner%gggfeéggorfi st ré%ed. 6. The insert of
claim 1, wherein the inhibis bendingiofitheflohgadgadbl e with other inserts. 7. An
insert that ,fitsfhi - £GES fied ol '%?‘Qﬁ!}: ta0Rkd th B HolSiEE

conpri si ng: 2é1 hoa'}s‘\%{rlllgérﬂ%f\aﬁk{r@qé@ggﬁgrtgﬁ ycca;ilnd |ca{i body def io_nsggIg by a

t hi nned por 3 on, The inférbefplaimd nwhergindheendeap isfixedly @lfadbpadito tehousiiger surf ace
extending there e i : i By hBRYEN AR usiizamet er
to accommodate ZH{)%%?OR%@éfﬁﬂﬁlgﬁgﬂ%g%ﬂg%?%gnyéi stributes strgess
subst anti al 15y ev&h¢ ipsext efielpim 1, whergintthaiinnerisuzfadeds thfeadade housing. 8. The
insert of clai m £y, WoGE & dhid NS whGEintPinkcRt i FrGOaRbdablet SRR hskfds. t hE

housi ng. 9.6-(?1Theﬁlensert&‘oc lcl_érm&gl?%gr%ln t(ﬁe e%d gap is fi xseqll y attached
to the housiTng. A8 .insti¢hat fitsarithinod rec¢ssima toltednennestipn; the inspr corpprng:

renoveably att acp%gustiﬁ)g L%?Q"é@ﬁ&lﬂly cylindrical body defined by a thinned portion, a
flanged end, and a generally cylindrical inner surface extending

therethrough, the inner surface having a length and a diameter to
accommodate a bolt,

wherein the thinned portion distributes stress substantially evenly along a
loﬁgitudinal axis of the housing.

The insert of claim 7, wherein the end cap is integrally attached to the housing.

9, The insert of claim 7, wherein the end cap is fixedly attached to the housing.

10.  The insert of claim 7, wherein the end cap is removeably attached to the housing.
11. The insert of claim 7, wherein the inner surface is threaded.

12.  The insert of claim 7, wherein the insert is interchangeable with other inserts.
13.  Aninsert thét fits within a recess in a bolted connection, the insert comprising:

a housing having a generally cylindrical " body defined by a thinned portion, a
flanged end, and a generally cylindrical inner surface extending
therethrough, the inner surface having a length and a diameter to
accommodate a bolt; and

an end cap attached to the flanged end of the housing,



11. The insert of claim7, wherein the inner surface is threaded. 12. The
insert of claim7, wherein the insert is interchangeable w th other
inserts. 13. An insert that fits within a recess in a bolted connection,
the insert conprising: a housing having a generally cylindrical body
defined by a thinned portion, a flanged end, and a generally cylindrical
i nner surface extending therethrough, the inner surface having a | ength
and a dianmeter to acconmodate a bolt; and an end cap attached to the
fl anged end of the housing, -6 wherein the thinned portion of the housing
di stributes strgasemubes tiiel oltionf et housiag disgibates otess tsustantibllyasveslyof t he

housi ng and the end cap i phibits bendi of. th end. dinkn€
insert of claim 13, ﬂjﬁ'&r%r"t’?gﬂé}mﬂ ﬁﬁélp%g%ﬁf“é%meg almgi %%?@%%gdlﬁﬁﬁgs t’lﬁ‘élt'lhlen-gi nsert
of claim 13, wher ei rofitheflingsedd. i s i nt erchangeabl e with other inserts. 16.
The insert of claim13, erein the fl.anged.end i centric with the
general Iy léyli F@‘?’r“&eﬁ °ftf%.lg1‘7berﬁ‘ﬂéhe’llﬂ%egP %oF °c %?%8'13, wherein the

fl anged endsi s TROmeGEEHdiind 3)whéteih i ingerieinterdbangeable madthjogker insertly.  18. The
insert of claim13, wherein the end cap is,inteqrall od o the
housing. 18, T e’i“ﬁ%?tic e lét‘ﬁPW‘T&ea%ﬁécrdeﬁnﬁ lst%ggléljrl%wg%%%i%g e?alﬂxygdl y
attached t @yfidieicliaddy.ng. 20. The insert of claim 13, wherein the end cap is

removeabl y l’af.t t agfglg i(;llsc;[rtootI clilaexmqg }'l V%Ler}gin the-fYanged end is non-eccentric with the
generally cylindrical body.
18.  The insert of claim 13, wherein the end cap is integrally attached to the housing.
19.  The insert of claim 13, wherein the end cap is fixedly attached to the housing.

20.  The insert of claim 13, wherein the end cap is removeably attached to the housing.



