21 APR 2004 WO 01/31244 PCT/US00/ 27213 SECURED COUPLI NG ASSEMBLY AND METHGD
OF PREVENTI NG LOGOSENI NG BACKGROUND OF THE INVENTION 5 This invention

rel ates generally to gas turbine engines and nore particul arl o oil line
fittings in such engines. A gas turbine engine incIu%dsﬁMBﬁ&QéBLponents,
such as bearings, gears and splines, which need to be lubricated during
oper at i onwofoidib@ engi ne. Commonly, a gas turbine enBPFESHHEEr porates a
sel f-contained, re-circulating sunp oil systemto provide 10 lubrication
for these conponents as well as for cooling purposes. Various oil lines are
utilized to circulate the |ubricant about the system These oil lines are
of ten exposed to high tenperature, sonic velocity air flow which can be
detrinmental to the integrity of the lines. Furthernore, the high

t enper at ur e aiSECURGR GOWPLING ASSEMBL YN MEEHEP QAFEREVENIINGown pr oduct s
(i.e., "coke") to formin the oidgddei@gs thus hindering the proper 15

| ubrication of the engine conponents. To protect against coking, the oi
lines typically conprise a double-walled configuration that provides
adequateirﬁﬁﬂghRQHNﬁﬁﬁﬁﬁﬁﬁﬁvﬁﬂﬁﬁnienperature air flow. However, the oi
line fittings that connect the oil lines to other conmponents such as the
sunp o8 beahisiflehd $iAg geRNy EEpad Rbiltahgiie aNsmat patialteigte cinlineThus, the oil
line 20 fittings are conmonly encl osed by an insul ation bl anket, which is
conposed offit{ngs ip sughjeggigesgage, high tenperature steel sheets enclosing hi gh
tenperature insulation material. The insulation blanket thus protects the

oi | line fi4 gdsn@bing engire hluaésgiany taifprns] sucleaschienrirgh, earnad spiesir es proper
| ubri cation t% t he nﬁ%ne. Agggtential groble enco¥ntereﬁtge all fittings
in a gas t UM ﬁ‘éedetﬁgf’ riqated g QRFrHiGN §F e e SOFPRY: 2 EHH G engi ne
Vi brations éhfiad ifR6pbiatesl W sdftoMMAAAtré-Clitulating AR Cibestedf t@idrodidene fittings, a
full separation of the oil line coul% du sufficient oib into the
combusi on luRkatien & thegr coppenenta s wilgh B CQOlEPUTRSSE: WATRHS PL BB 8%ch t o
preventing y4peasd diR@ate the lubricant about the system. These oil lines are often exposed to

high temperatﬁre, sonic velocity air flow which can be detrimental to the integrity of

the lines. Furthermore, the high temperature air flow can cause thermally generated

breakdown products (i.e., "coke") to form in the oil lines, thus hindering the proper

15 lubrication of the engine components.

To protect against coking, the oil lines typically comprise a double-walled
configuration that provides adequate insulation from the high temperature air flow.
However, the oil line fittings that connect the oil lines to other components such as the
sump or bearing housing require another means of protection. Thus, the oil line
20 fittings are commonly enclosed by an insulation blanket, which is composed of very
light gage, high temperature steel sheets enclosing high temperature insulation
material. The insulation blanket thus protects the oil line fitting from the high

temperature air flow and assures proper lubrication to the engine.

A potential problem encountered by all fittings in 2 gas turbine engine is loosening of
25 the fitting due to engine vibrations that occur during operation. In the case of oil line
fittings, a full separation of the oil line could dump sufficient oil into the combustion
chamber to cause an engine fire. One known approach to preventing undesired

]



21 April 2004 | oosening of fittings is the use of safety wire. Safety
wiring is the securing together of two or nore parts with wire such that

any tendency of a threaded part to |loosen will be counteracted by an
additional tightening of the wire. Wth an oil line fitting‘b5 the wire
woul d need to be strung through holes in the fitting and dec@il@§0hy anchors

wel ded to the bearing housing. However, safety wiring is difficult to use

with oil line fittings because there is |limted access to such fittings
and ther e 1100 PLAMRELE B eSTATEY Y5 NEloWouBs T b SHGLH BT bl anket s.
Al so, the use mimsapats i wira@cktat shyrtegiehdyeofattbshdeatphdko Woghfwikdki ons in
that the wre hol woul d.ne to.be illed in the fitiings, and

i nsul ati on ‘i?métﬁrl?‘étfcg,%yﬁﬁ&d‘g{m{ﬁgg@t%‘?ﬁgﬁg’éﬁ' P\}dtrﬂbaéi ‘We{“lfe g the, gire

appropri at ewaild net to e strihethwiugiehdled ia shel tidgdd iséeatdd dY atdhorsieiie € theoul d al so
reduce its .insulati.ng effectiveness. Accordingly, there is a need for an
approach t CBPE/EHMg | oosening of fittings, particularly oil Iine
fittings, that is easy to install in a confined space and does not require

substantial ,nodi ficatians to,.t.h itting. . RY THE | NVENTI, ON

Accor di ng t6°%VFy F%?Wa‘{?ﬁ%ls %’%‘lcelﬁ&’ Wé’ﬁgh(fﬂshj’?l\g\/%ﬂ’t’gso cause thste ied ssenbl v
i S provi dediccdsh@ sueh Ujpdirigh gnd seeends | liymiea rize ispacagiu td tHeSise 0O tHel ihauthtioRnber, a
second couplin nber, a caupl i nut di sposed er, a.pgrtion of the
second cou%il"iﬂﬁgts':@ﬁ%g}e U3h Sf‘%%‘%&?i&?@g re@%%ﬂﬁlbﬂg‘g?ﬁ%oﬁﬁ?agfmdggﬁ ‘:hﬁg nenber
to retain tvwies halessyoudd deed @c badrittalipl thafttingsdadrissulatiog 8lahless, asharch&t!l at i on
bl anket encl oses the.coupling. nut; an retention strip having.a first
end attache“éout?‘gn%'fﬁq? HE&C%S{‘,}‘?QS@PHPPT %apﬁ%ﬁ‘f‘g&‘f’éﬂw °§fﬁl€’éf Cdht¥%%econd end
attached tharkbevabigido riadpca g inhdatipg @ffedlieeheks0 prevent | ooseni ng of the
coupling nut. According to a second aspect of the present invention, a
coupling assenbly is provided, the coupling assenbly conprising a first
coupl i ng nemdserdingit ehaé rig af need far hausgiprgeh @0 pseening ROstping NG Awipher
arranged coaxial l,y wi.th.said.fi.rst coupling ne r. ac lin nut

di sposed oV&r lcﬁfa%%?’\t[\?%enﬂ sl %aé%g"nlaﬁ?:‘%’ﬂ% R eﬁ'@%@?n‘g%gs PHFERER ngl y
engagi ng sabsgantipimsddifivetiplsitathe fivimper to retain said first and second
coupling nmenbers together; an 2

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, a coupling assembly is provided, the
coupling assembly comprising a first coupling member, a second coupling member, and a
coupling nut disposed over a portion of the second coupling member and threadingly
engaging the first coupling member to retain the first and second coupling members
together; an insulation blanket encloses the coupling nut; and a retention strip having a
first end attached to an inner surface of the insulation blanket and a second end attached

to the coupling nut is provided to prevent loosening of the coupling nut.

According to a second aspect of the present invention, a coupling assembly is provided,
the coupling assembly comprising a first coupling member extending from a housing; a
second coupling member arranged coaxially with said first coupling member; a coupling
nut disposed over a portion of said second coupling member and threadingly engaging

said first coupling member to retain said first and second coupling members together; an



21 April 2004 insul ation bl anket enclosing said coupling nut and fixed with
respect to said housing; and a retention strip having a first end attached
to an inner surface of said insulation blanket and a second end attached
to said coupling nut. According to a third aspect of the present invention,
a nethod of preventing | oosening of a coupling nut is pr%ﬂf‘@f@@o%r a
coupling assenbly having a first coupling nmenber, a second coupling
menber, a couplin ut connect.i.ng t.he fir nd,second coppli.ng nber s,
ond an’ i nsdrapish Uit pERRE Sty helREwl £ e R ot B onpr 1 o1 ng
attachi ng aa felenén suighavinga firet et taitavhedstoranfinitep s ficelof sarlihaddtion bhhikeket ; and
attachi ng aanﬁ%%gc%gden ag[ &Ld§asia%c%§th%ntiton strip to said coupling nut. The
present invention an PSRV ANtages 8Ver the prior art will becone
apparent upon reading the follow ng detail ed description and the appended
claims with,reference.to th cconpanyi dr aw . 2a.21 APR 2004 WO
01/ 31244 PSR Tisg depedton BimiERRYenlieh, mkllioR AR prr b ide looRdin fh ¢t er

whi ch is regeughal ms it hevidad énta @aoplirg esntblyc hdvéng &/ fipdcaiplnk twinbana
distinctly clai.ned in the concludin art of the specification. .The

i nventi on, si%i%o\%élv%)P pling, meimpel. "B o0 ﬁﬁlﬁg@&scto%e&{lﬁ n}eeﬁlgtr &‘P‘f{téec% ERPIPBI | owi ng
descri pt i onm¢rshees, andharc osylativattilaket dnclasibdthe keupding any dheymaboddonwirisige f | gur es

in which: Figure 1.i ongi t.udi.nal sectional .view of the. coupling of the
present i nvag%‘#?m(’f’na. fuslé—?ngﬁr%r%enﬁlgn TP R Y as“@%%’?/a%lﬁeglan%éﬁﬁﬁt“ﬁﬁéﬁcoﬁ?ong line
2- 2 of Fi gumnd oflsaidriegputicn sBipi te s@d taplinvg ®v of t he coupling assenbly of the
present invention. Figure 4 is an isonetric view of the coupling assenbly
of the present invention. 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Ref erri ng tThetpesentriaventigsandhiesr aivamtdgele oter ¢led prioe g vl becomenappak:st wemnot e t he
o i oy g B RHADEY wohiles dHERUP o Y Sapelded LalSs Wi rehdentBld B 1N

accompanying drawings.
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of the present invention. In one preferred enbodi nent, the coupling
assenbly 10 is an 15 oil line fitting that fluidly connects a fluid

carrying tube 12, such as an oil line, to a housi 14, S a sunp or
-.-earing housing. Wiile an oil line fitting such ghéﬁé% in a gas
turbine engine is being used as an exanple to facilitate disclosure of the
i nvent i veV@eiaMdt of the present invention, it shoul FHENEgni zed t hat
the present inventionis not limted to oil line fittings and is
applicable to a wide variety of coupling 20 assenblies. The coupling
assenbl y 1GyHseRpd6R o THE BRAWRYGS | ng nenber 16 and a second coupling
menber 18 that are arranged coaxially about a conmon central axis. The
first and second coupling. nmenbers 16.and 18 be f any materi al
capabl e of ThagwsnBtst MR tsﬁgaf%?{)é%‘%ﬁf“"?"lt'ﬂ? ﬁgg&%‘%[ae@spﬁ%eers&?&af g'Ir{rjper atures,
etc. to Whigghndif@laieRse! B thd \@nchudnl pA¥PBf He Giskcifiationl 1Tk 2avéntisfTHoWS8E0127213
assenbly 10 wll be exposed. Suitabl .but are not

% maj eri al.s. i %I ude6 K

limted to,maydeheshindgigtoad byaefereacs i g fligyyos desqrigtiop e (i OBIYASt seen in

Fi guregl, j g,gy,gl'%rﬁgﬁpﬁﬁwmh-_is in the formof a nipple
extendisng wftﬁvtv%rag?}?pfromdtahegout er wall 20 of the housing 14 and has a bore
22 5 extending t_heret,hr,OLigh S0, as 'ggoegro | defgl uid cgemoni cation with the
i nterior offigufel is plpgitudigal Poptions! deyyefithe coppligg ot e RIESE IVERIOR coa) “surface 24
is formed on the distal end of the first coupling nenber 16, and a set of
ext ernal t Ipigadsis & Gravetse baationeidiewtakteh eloogline 2-2 of tiighrade of first coupling
menber 16. Preferably, the tube 12 is of a double-walled construction

havi ng concentric_inn 0 28 and 30 as shown in
Figure 1. 'T"e reséelgalﬁo& Vges)”uogﬁgﬁ%‘ppﬁrgrﬁggeeﬁhigﬁfﬂgbrg{e?t\é@}rettlﬁ)g' integrally forned on,
or otherwi se attached to, the end of the inner wall 28, The second

coupl i ng nekigres 4 it 8n iseradtrisiisy of thgespepting 4ssemply @§the PEHAI BEMBecond seal surface
32 that is configured for mating sealing engagenent with the first seal
surfacgg 24. A first annular abutnment surface 34 is disposed on the outer
surface of second coupling 15 nmenber 18.

DETAILED DESCRIPTION OF THE INVENTION

Referring to the drawings wherein identical reference numerals denote the same
elements throughout the various views, Figures 1-4 illustrate the coupling assembly 10
of the present invention. In one preferred embodiment, the coupling assembly 10 is an
15 oil line fitting that fluidly connects a fluid carrying tube 12, such as an oil line, to a
housing 14, such as a sump or -earing housing. While an oil line fitting such as that
used in a gas turbine engine is being used as an example to facilitate disclosure of the
inventive concept of the present invention, it should be recognized that the present
invention is not limited to oil line fittings and is applicable to a wide variety of coupling

20 assemblies.

The coupling assembly 10 includes a first coupling member 16 and a second coupling
member 18 that are arranged coaxially about a common central axis. The first and
second coupling members 16 and 18 may be formed of any material capable of

accommodating the types of fluids, pressures, temperatures, etc. to which the coupling



The coupling assenbly 10 further conprises a coupling nut 36 that is

di sposed in surrounding relationship with the second coupling nmenber 18.
The coupling nut 36 includes a flange 38 extending _radially inward at one
end thereof. The flange 38 defines a second annul ag hoPR2(MHurface 4C
that engages the first abutnment surface 20 34. As seen in Figure 2, the
coupl i ng W@#V3B4i s provided with an external w enchi HgV8¥#Rce, which
preferably has a hexagonal shape, so as to define a plurality of wench
flats 42. A set of internal threads 44 is fornmed on an inner surface of the
coupl i ng NilembiB6i0 Ml Behékpsied ORPME hReddieinéiRNe@ @8 nofl limitaiotopl i ng nut 36
and the first cou?ling menber 16 threadi ngly engage one another 25 via
engagement stabfless siecl.isyreEafious Pnd tHABMS 44 with the external threads 26. This
causes the second abutnent surface 40 on the coupling nut 36 to contact the
first abut gBpdst sesulid Bigfe 34the irdt RBuPEARC PBRbeE Q6 innge fomnibefra difiple Ti ght eni ng of

the coupling nut 36 exerts an axi al Iggg On'th% %%cond coupling nenber 18
whi ch f or cesgenging ogwardhifrosb e outep Walhdk b i1 AoyHEO Y P @ 27213

surfage 32.pfahdHerethfifigh §d flto pRRlde Bl katRunddtidnonifometnteriopalt iaet seal bet ween
the first and second coupling nenbers 16 _and 18 and thﬁ{egy fluidly
connect t hiousingok. ¥osphericnl of prawngd firs seabyurfese 2¢ isdormsd;en the dista! engOf br ovi di ng t he

first seal th? Hfsf ?o‘&F\ing‘}ne%Q 16N&d S8R dxie8 A ihreaddbd BEEmIE oMtHelbu@pher i cal and
coni cal contigurations, respectively, alignnment of these 5 two surfaces is

facil it at eshrfagechf firsf douplilg member i&eal is ensured when the coupling nut 36 is
properly torqued. It should be noted that the surface configurations could

be easily plRMelSEdube % of £dovblSvallddrcohstra@ioh hawngfcaseniddinaeuhd be coni cal,
and the second Seal surface 32 could be sBeherl cal . An i SU|1§1'[I on bl anket

46 i s1Qi spewerdubaleppals 28 aed Passhawagn Bgwe bt he seepnd souplieg RETIS 1% 10 protect it

from hi gh k%m&qﬁt%ﬁhﬁmw&{)BpaﬁéwistcﬂemﬁMhaEﬁmm!mkﬁm %6 incl udes
first and second sections 48 and 50 which are essentially sem -cylindrical

hal f shel | hesecond equplinggesrmberi8 includes p gpneralieiusiopgaicd! preoRd S ISYHGE assenbl y 10.
The first I ' AnSUORLAGE With thé 7€ at Qi i£al mai n
portion 52 ﬂ%t{(n?ﬁoggéu&oﬂp&hﬁﬁ%a £ ng% * )

first annular abutment surface 34 is disposed on the outer surface of second coupling

15 member 18.

The coupling assembly 10 further comprises a coupling nut 36 that is disposed in
surrounding relationship with the second coupling member 18. The coupling nut 36
includes a flange 38 extending radially inward at one end thereof. The flange 38
defines a second annular abutment surface 4C that engages the first abutment surface
20 34. As seen in Figure 2, the coupling nut 36 is provided with an external wrenching
surface, which preferably has a hexagonal shape, so as to define a plurality of wrench
flats 42. A set of internal threads 44 is formed on an inner surface of the coupling nut

36, at the end opposite the flange 38.

The coupling nut 36 and the first coupling member 16 threadingly engage one another
25 via engagement of the internal threads 44 with the external threads 26. This causes the
second abutment surface 40 on the coupling nut 36 to contact the first abutment
surface 34 on the second coupling member 18. Tightening of the coupling nut 36

exerts an axial load on the second coupling member 18 which forces the second seal

4



i nner and outer sheets 54 and 56 encl osing a conventional high tenperature
insulation 15 material 58. Both the inner and outer sheets 54 and 56 are
preferably nade of a relatively durable material such as |ight gage, high

tenperature steel. A flange 60 is disposed on one Zr)\ﬁ éﬁ%%[ﬁm n portion
52 and a small sem -cylindrical extension 62 is di S the ot her end.
The secondo8¥iion 50 is quite sinmlar to the first BEE¥SOH248 in that it

i ncludes a substantially sem -cylindrical nain portion 64 having inner and
20 outer sheets 66 and 68 enclosing a high tenperature insulation materi al
70, a flange, 22, JdiaPHs Gl G QAR SH DfieapBed] pAQkL 1R )ir%ng and @ snal |
sem -cyli n%rlacaf’lagél(tens:ﬁoh 74s %ﬁsp%sfgﬁl%n 'Eag%ieot ﬂer etnd."r %He first and
second secstecadsoutingmemtsts Hrand 43 ardribpreby Anidy spueititee whelbswidf the he coupl i ng
assenbly 10 .Th the respectiv [ B_ponti d 64 ine to forma
25 subst an@feg?rl Dﬁrg’yhlofis(r?lncﬁgrllq‘(:a pé%véﬁngﬁﬁgrft sgarl]é‘rrgage(:%«?%ﬁgﬂ? Slegosflfj %égaggpl i ng menber
16, the semoiaa 32oathxphangal medribmical k@ nfigandors hespeaivg, | atignnreot of 3kese The respecti ve

ext ensj ons. 62 and .74 ..f or,m i t hat. encircles, the tube guter wall 30.
ot T oo s if o T Duif etk 1 in 8 EhSiing it B houal na 14 by
any sui t abprepeip adtgued Udhshatid $p abted\ihhatOthe gurfade@nfipuralioARIBuld @0 4asi¥O 01/ 31244

PCTI USOQ 27213 ,sem -cyl jndri cal extensjons. 62 d 74 are | i kew se secured
{0 the tubBEHterms fe Bt 63) surizgs 5608 bs o e S%fgn‘gsﬁgt““%ﬁ‘di ng. The side
seans 76 (] @u®e dhedcar med between the first and second sections 48 and 50
are also wel ded. Thus, the insulation blanket 46 is fixed wth respect to

t he housing 14 and.the first. coupling  nmenber 16. e secopd section 50 is
Sl an 'y, 1 5P JevaRR st b if b dBua P Peasgne Al BB “cect i ons 43
and 510 ar epragadythaneitgh tehgera@e eiviformeatsi Dl iliatondidnigd 96 Inbiades firsst secti on 48.
When the insul atjon. bl anket _46.js arranged .so,tha e | arger second

Secti on: somR ot SPiogs B Ece phih B SraRY cruyndan r B By A 1 n Fi gur es
2 and 3), &amibinb®lo fARenddse tRQou @adgﬁmzlﬁm_s facing upstream Thus, if the
coupling assenbly 10 is placed i.n a high 10 velocity flow stream which is

oo . 8 E R B FROAIE e oSG, oo o5 vl
inner and outer sheets 54 and 56 enclosing a conventional high temperature insulation
15 material 58. Both the inner and outer sheets 54 and 56 are preferably made of a
relatively durable material such as light gage, high temperature steel. A flange 60 is
disposed on one end of the main portion 52 and a small semi-cylindrical extension 62 is
disposed on the other end. The second section 50 is quite similar to the first section 48
in that it includes a substantially semi-cylindrical main portion 64 having inner and
20 outer sheets 66 and 68 enclosing a high temperature insulation material 70, a flange 72
disposed on one end of the main portion 64, and a small semi-cylindrical extension 74

disposed on the other end.

The first and second sections 48 and 50 are arranged on opposite sides of the coupling
assembly 10. Thus, the respective main portions 52 and 64 combine to form a
25 substantially cylindrical shell that encloses the first coupling member 16, the second
coupling member 18, and the coupling nut 36. The respective extensions 62 and 74
form a ring that encircles the tube outer wall 30. Both flanges 60 and 72 are attached

the outer wall 20 of the housing [4 by any suitable means such as spot welding, The

5



the two sections 48 and 50 apart. An external strap 78 can optionally be
provided to further protect against undesired separation of the first and
second sections 48 and 50. The external strap 78 encircles _both nain
portions 52 and 64 and is welded thereto. 15 The cdpfl iAlBRa2864bI y 10
further includes a retention strip 80 for preventing_|loosening of the
coupl i ng WOOVHE4 The retention strip 80 is a sturdy StVYWYHAPing a first
end 82 attached to the inner surface of the insulation blanket 46 and a
second end 84 attached to the coupling nut 36. Attachnent of the retention
strip to _tmti).}:ﬁisaﬂcatek@ﬁkidaﬁ ﬂzruﬁem érle (ijis_ceam seztgupltd mg;@uth?&ﬁaﬁ bb](ca_ accorrplji Z ged
in any suitable manner suc , wel di ng. peci fi the first en

of the ret Bl means sych agepot E’g@f‘&- ab tS?P"Fﬂg (?‘ﬁ'r‘fér‘& g\‘]‘?’%’dalleéw?‘}f' the first
section 48uefirst A seddbnd!sedlidn9 88 Rido50laRS alshOvehitd. trhe, SeaRasioathnd i s attached
to one of the wench flats 42 of the coupling nut 36, The retention strip

80 is situdtBHredsith reggect @ thohousing 16 prdihs fret cpyrliag mele 8 to its second end 84
in a direction opposite to the tightening direction of the coupling nut 36

( showr!?]I by ane[]sawﬁB séchor 500! El@htﬁr)largs‘ﬁitﬁkﬁﬁhetﬂiﬂ sediorn mét)d taiti\ﬂiara Heanket 46 is
secured to the housing 14, retention strip provi des positive
safety feabsgtions i ard Sﬁraé?/@fff"i’leiﬁlée s@%?ﬂé) FSCHY #Lﬂ"e’?és the §rt FSBYEH ng. The

retention shed fhe $Hulhton BRAR: 0 is drrdMBidedol thdt thel@geri scoRd@l bdiidil Sonfdey Strong to
retain the coupling nut 36, weldable and conpatible with {he insulation

bl anket mathediregtion g fhow (seoresentsd by pievo &/in Tisums pend Dotrihy Poa 8f Ranpl es of
sui tably nahLge b@kssfaéiﬂ%?lﬁ&%mstﬁ@, ifgﬁ‘@jcdﬂblﬁ@ra%ﬁbly 10¢s i@ 4 @gnStrip 80 nust

be of sufficient length to be readily attached to one of the wench flats
42 of 1§ he velesiiplfipwgtraam, WE&h is pftenhibe ¢2ss dorogoupling cassembiea |ustdopd®Png nut, it is
thus prefe [ LORoiRbSdnR R thedndwPRTesE RAHGB o extend

t hr ough at %@%s%nggés@%)Qg%agsrrg%?gﬁhgp@%out nt’ﬁe 5t coupl i r?g ln% EF% This is
because, siwmdéwo teadone 48 andzS0GPart] ety external #rap dB gancaptionally beipided tof  adj acent

flats 42 o - de | s g the retention
strip 80 g'cr)@eertb S&?ﬁg&@érﬁ %%lreg? e')gg?&a(?li@%&% l{f';des\r%e n!;j/ S%?%i“gimtrl\g sufficient area
to assure Ahgpxtechal swep B enkitcles bothingio pptiefsdr nwibitandits welded thettent i on strip 80 is

as |least as wide as the coupling nut 36 to further assure that there is

suf fi ¢ ent T/f &aplng 1 RERYY BFuheSRA Y EleRntiohRBip 80 for preventing loosening
of the coupling nut 36. The retention strip 80 is a sturdy strip having a first end 82
attached to the inner surface of the insulation blanket 46 and a second end 84 attached

to the coupling nut 36, Attachment of the retention strip to the insulation blanket 46

and coupling nut 36 can be accomplished in any suitable manner si.ch as welding.

20 Specifically, the first end 82 of the retention strip 80 is attached to the inner surface of
the first section 48 of the insulation blanket 46 and the second end 84 is attached to

one of the wrench flats 42 of the coupling nut 36. The retention strip 80 is situation so

as to extend from its first end 82 to its second end 84 in a direction opposite to the
tightening direction of the coupling nut 36 (shown by arrow B in Figure 2). Since the

25 insulation blanket 46 is secured to the housing 14, the retention strip 80 provides a

positive safety feature that prevents the coupling nut 36 from loosening.

The retention strip 80 is made of a material that is suffictently strong to retain the

coupling nut 36, weldable and compatible with the insulation blanket material.



10 retention strip 80 preferably has a thickness of approximtely 0.005
|nches to provide adequate strength. Likew se, the insulation blanket 46
shoul d have sufficient structural integrity to support the retention strip

80. Preferably, the inner and outer sheets (54, of the
‘first and second sections 48 and 50 are each about 8€O%Prmgﬁg§ thick. 15
To i nst alwootse24¢oupl i ng assenbly 10, the second coupPGhiFRIBer 18 is

aligned with the first coupling nmenber 16, and the coupling nut 36 is
threaded onto the first coupling nenber 16 so as to connect the two

coupl i ng %ﬁfe?g%s@ua%f}qnaﬂeﬁalh{ﬁglé‘cgeks&gl‘%ﬂd e, - T Tﬁ&uﬁﬂf £t¥°q|5 s¢hgs 82 of the

retention str attac 0 an | nner sur ace rst section 48 of

the insul abd ersumcantkiatgtMtﬁ beamﬂlly lagachedr ot ong o€ theowred® flats uof iha pI ace agai nst

he 20 domnstre senbled f.irst second

coupl i ng H%H‘B %fdelﬂg’ec iif %xagﬂﬁ'?' cqppling i 'Swg%ﬁ PYHE rréag%tgt trtllfl on strip 80

al t er nat i vetextionastriplt® mtohgaahegh to tereridtlrogghCap fedst a0 tdegree dOabout thes preferred to

use t smal |er ftn;r t i on 48 i des, better .access.) The
drde

)
I Pt oot TR nit 50 Ta St ints deats futebise B B R o oo 20 and
the fi rﬁt mémﬂaswém&x@anaﬁaulﬂmgbw«ewa&ufeqh&lherétuiﬁen Qtip er wgl I h30. 25
Next, the retention str S nt over t coupling nut 36, and the
second endé%%"’F@ theaﬁe?t&’c‘f‘roé‘ﬁaf (‘# PFéS’ fP“t"H’g‘g\ﬁP ﬂ‘é‘ﬁ a'FeFé‘{ §SS‘ZFQagBP€ferabl y by
spot wel di wgd. Tthealsogrdkietd Rttt mnn&&mpssotnmneamslmdeca@m c@ipline upstream

side of the assenbly, oppqosite to the first section sQ. that it
overl aps tH&3pitp é‘i”hére?,sﬁ‘l’?)Wah@ere@ﬁ@i%eﬂ%arg"’e@oﬂﬂw ‘tﬂ‘?%in“’@@) Qfé"l n position,

t he SgLoONdreffldnls Fae}aa Oy71?as|a$}uc‘$c9&§ omg@%a{eg oldos iR S p@viasit er wal | 20,
and the 7 21 APR 200 1/ 31244 PCTItJS00127213 second sectlon ext ensi on

74 is spotadggietratiensth. dtewist e yuatan bleaket d@ghould have pfficiest seieural  ext er nal
strap 78 igwp@l t@ﬁb?ﬂ‘t {48 Rbntidn \Eh goh@re%rgﬁy SIRANRr 48 AlPsheplgd to conplete

the installation the optional external strap 78 i s being used, then
the side s¥af®amg8)plthe @rmdmw@éelctlamstan@%%@e#c about §.PO%incigs | s attached to
the insul afj.@n bl anket 46 over the 5 spot welds. Then, the renaining
portions of the side seans 76 are wel ded. _

15 To install the coupling assembly 10, the second coupling member 18 is aligned with the
first coupling member 16, and the coupling nut 36 is threaded onto the first coupling
member 16 so as to connect the two coupling members 16 and 18 in a known manner.
The first end 82 of the retention strip 80 is attached to an inner surface of first section
48 of the insulation blanket 46, and the first section 48 is put in place against ‘he

20 downstream side of the assembled first coupling member 16, second coupling memt.er
18 and coupling nut 36. {Although the retention strip 80 aiternatively can be attached
to the second section 50, it is preferred to use the smaller first section 48 because it
provides better access.) The first section flange 60 is spot welded to the housing outer
wall 20, and the first section extension 62 is spot welded to the tube outer wall 30.

25 Next, the retention strip 80 is bent over the coupling nut 36, and the second end 84 is
attached to one of the wrench flats 42, preferably by spot welding. The second section
50 is then positioned on the upstream side of the assembly, opposite to the first section
48, so that it overlaps the first section 48. Once the second section 50 is in position,

the second section flange 72 is spot welded to the housing outer wall 20, and the



Thus, the retention strip 80 is easily installed as just another step in
the overall installation process, using the sane tools and techni ques
required for the other assenbly steps. The retentio trip 80 can only be
installed correctly because it is part of the instalrh it' bil}ﬂﬂ(et 46
itself and is therefore oriented by the installation_bl ankﬁi} 10 46. No
modi fi cat WOW¥3R2¥ the fittings or the housing are reqdEFEF%BB ¢ his
invention. Wiile the present invention has been fully described in
connection with coupling assenblies having insulation blankets, it should
be noted tRabnddebton «LBRRAI7AR S Wided tP@S Ribk bter 4 30, NBHRRBFonall NE present
invention could be incorporated into fitti ngs in which insulation blankets
are not uséeweny sEap Wohnai §eingesed, ithes theside seams Fhere mweldedhtojcomplsterthiep to 15

anot her fixedystru re. L T r | descri bed a
coupling aésen%ﬁi {ftﬁhlaét0$ l%népeg‘&\';\rgfsgg%l%r)gtﬁé |58dﬁr&§{l&l%5ﬁ?§éra%g?g§enti ng

| ooseni ng epot eldedcaond pliei exgralLstrap Vihis kigackedae iteiimsulativn dbtinket 46 svenfthet he pr esent

i nvent kon hayve he described, it wdl be a ent ;o those skilled in the
art hbe A SoBE HhTi et oonlirdtes 8 APEE FRHEMR (nour departing trom
the spirit and scope of the 20 invention as defined in the appended
claims. 8 ThuspriR @@auon\DID 2P 31 sxily RAAed)I6 (usp ZRAIEr \WATn I8 GedIMED |1S: 1. A
coupling a ri.slng. fi i ng.. e X ond coupling
robor s oAl AR Ll e e Wd b RUBA O ARIRGE: o8 BRETCS ool ng
menber and asstthiresichsn§hereenipa girip GO sai cdlyfbe instelled conpdciin becamsetierpatto retai n sai d
first and speond FOUPLLRS sdTRIPENT: GOHSLNGLCAR hORHkAkL Rk anket

encl osi ng sal COUpFI ng nut; dhd a retention s ri'p having a First end

att ach@d t d6.aNo mndiBeatiensitd the Bttiods of thie Housmg ere adquioad forkhls nbehidret and a second
end attached to said coupling nut. 2. The coupling assenbly of claim1l

wher ei n Sai\?ﬂﬁlg %eeE\Iegeﬁlrnin%nfi&rp hﬁxl;egrpqﬁy fdgﬁmeidtﬁ cgﬁnreafon with coupling

assemblies having insulation blankets, it should be noted that other embodiments are
possible. For instance, the present invention could be incorporated into fittings in
which insulation blankets are not used by attaching the first end of the retention strip to

15 another fixed structure, such as a housing,

The foregoing has described a coupling assembly that has a welded retention strip for
preventing loosening of the coupling nut. While specific embodiments of the present
invention have been described, it will be apparent to those skilled in the art that various
modifications thereto can be made without departing from the spirit and scope of the

20 invention as defined in the appended claims.



end to its second end in a direction that is opposite to the tightening
direction of said coupling nut, 3. The coupling assenbly of claim!]l
wherein said insulation blanket is fixed with 15 respect to said first

coupling nmenber. 4. The coupling assenbly of claim } id
i nsul ati on bl anket conprises first and second sectédﬂgﬁgﬁ%gg i'd first end

of said rebemtizan strip is attached to said first sSBPCTUSHBRT2B. The coupling
assenbly of claim4 wherein said second section is larger than said 20
first section. 6. The coupling assenbly of claim1 wherein said retention

stripis a t.de as said coupling nut. 7. A coupling assenbly
conprisingﬁ@bg?§kﬁaﬁgggi§mo 01/ 31244 PCTIUSQOQ 27213 a first coupling nenber
extendi ng from a _housing; a second coupling nmenber arranged coaxially wth
sai d firstl.chapiplingpssemblyeemprisingoupl i ng nut di sposed over a portion of said
second coupling nenber and threadingly engaging said first coupling nenber
to retain gakoliihgherttd second coupling 5 menbers together; an insulation
bl anket encl esing said coupling nut and fixed with respect to said

housi ng; and a retention strip having a first end attached to an inner
surface of %8 °PypiRg MEMOSH bl anket and a second end attached to said
coupling nut. 10 S. The coupling assenbly of claim7 wherein said retention
strip &xt endsudlingnmui tspdséd ster 2 poktibo of tssid Seamd dooaplilg i Mensbedianect i on that is

opposite tgo the tighteni.ng direction of said..coupling nut. 9. The coupling
SEbenbly P Sa e gr i ot Pt o7 o o1t BT EIPIEE 4 1 r ot

sect i on hamértit@grsaodethange that is attached to said housing and a second
section having a

an insulation blanket enclosing said coupling nut; and

a retention strip having a first end attached to an inner surface of said insulation

10 blanket and a second end attached to said coupling nut.

2. The coupling assembly of claim 1 wherein said retention strip extends from its first
end to its second end in a direction that is opposite to the tightening direction of said

coupling nut,

3. The coupling assembly of claim 1 wherein said insulation blanket is fixed with

15 respect to said first coupling member.

4. The coupling assembly of claim 1 wherein said insulation blanket comprises first
and second sections and said first end of said retention strip is attached to said first

section.

5. The coupling assembly of claim 4 wherein said second section is larger than said

20 first section.

6. The coupling assembly of claim ! wherein said retention strip is at least as wide as

said coupling nut.

7. A coupling assembly comprising:



15 flange that is attached to said housing, and said first end of said
retention strip is attached to said first section. 10. The coupling
assenbly of claim9 wherein said second section is larger than said first

section. 11. The coupling assenbly of claim7 wher ey ' ntion strip
Is at least as wwde as 20 said coupling nut. 12. ﬁLTaagygéHﬁHE assenbly
havi ng a Wee1si24¢oupl i ng nenber, a second coupling mMGHIEPY27H3coupl i ng nut

connecting said first and second coupling nmenbers, and an insul ation
bl anket encl osing said coupling nut, a nethod of preventing | oosening of

sai d coupl &g Bitiin ﬁgﬁ@rga%mg%ﬁgggp&}ﬁéng the steps of 10 21 APR 2004 WO
01/ 31244 PCI/ US 57213 attaching a PI,St end of a retention strip to said

i nsul ati on bl anket; and attaching a second end of said retention strip to
sai d coupl 4 $§epnA geuplinggmembrrearizaged eraxially vathaiffirsbooplisg aembesai d retention strip
Is arranged to extend fromits first end to its second end in a direction

that is oppesiplisy ot Uigostd oW enbertonliof eeitl i BEbndfcoufling ahdhbeoupd i ng nut . 14,
The met hod, of .claim 12 wherein said first end éf Eﬁid retention strip is
vel ded to thesadingly sigagngsad irstoupingmembente retain spidfirst apdiseeond coPli8%i d ret enti on

stripgs wadmhed tdgneai d coupling nut. 11 21 APP 2004

an insulation blanket enclosing said coupling nut and fixed with respect to said

housing; and

a retention strip having a first end attached to an inner surface of said insulation

blanket and a second end attached to said coupling nut.

10 8. The coupling assembly of claim 7 wherein said retention strip extends from its first
end to its second end in a direction that is opposite to the tightening direction of said

coupling nut.

9. The coupling assembly of claim 7 wherein said insulation blanket comprises a first
section having a flange that is attached to said housing and a second section having a
15 flange that is attached to said housing, and said first end of said retention strip is

attached to said first section.

10. The coupling assembly of claim 9 wherein said second section is larger than said

first section,

11. The coupling assembly of claim 7 wherein said retention strip is at least as wide as

20 said coupling nut.

12. In a coupling assembly having a first coupling member, a second coupling
member, a coupling nut connecting said first and second coupling members, and an
insulation blanket enclosing said coupling nut, a method of preventing loosening of

said coupling nut, said method comprising the steps of:

10



(54) Title: SECURED COUPLI NG ASSEMBLY AND METHOD OF PREVENTI NG LOOSENI NG
(57) Abstract: A coupling assembly (10) includes a first coupling nmenber
(16), a second coupling nmenber (18), and a coupling 36 dlsposed over
a portion of the second coupling nmenber (18) and thrggdl ag| ng the
first cou menber (16) to retain Othe first and upling

nmenber s tgv epﬂ'ﬂ BH  An insul ation bl anket (46) encl oseﬁ?’ﬁ’g&gﬁ% i ng nut

(36), and a retention strip (80) having a first end (82) attached to an

i nner surface of the insulation blanket (46) and a second end (84) attached
t 0 t he cougptathirg afitdt endc3@ Yetdnfonstripso deddlinfulatipr ankétf andooseni ng of the coupling
nut (36). 21 APP 2004, WD 01/31244 A3 Il1 11Ol HIIL 111111 hil

FTtFITTTHILLLLLT | NII te blication of the

internati o‘ﬁéfm’?eﬁéoﬂ& ?ngﬁg%d %llpngtv\% 93 tc%urpﬁrggor@%ejs and ot her abbreviations,
refer to the "Quid- 25 Cctober 2001 ance Notes on Codes and

Abbr evi at i thsThepethad ificlpinai2 wieesinsaigiretention sigp isArragetto egend fiom itsssue of t he PCT
Gazette. first end to its second end in a direction that is opposite to the tightening direction of

5 said coupling nut.

14. The method of claim 12 wherein said first end of said retention strip is welded to
said insulation blanket, and said second end of said retention strip is welded to said

coupling nut.
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