21 APR 2004 WO 01/31244 PCT/ US00/ 27213 SECURED COUPLI NG ASSEMBLY AND METHCD
OF PREVENTI NG LOOSENI NG BACKGROUND OF THE | NVENTION 5 This invention
relates generally to gas turbine engines and nore partlcularl o oil line
fittings in such engines. A gas turbine engine |nclug é gponents,
such as bearings, gears and splines, which need to be Iubrlcated 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 ure aiSECURER WW@%SEWLWWEH@PQF&J‘EWANQOM product s
(i.e., "coke") to formin the oidgddei@gs thus hindering the proper 15
lubrication of the engine conponents. To protect against coking, the oi
lines typically conprise a double-walled configuration that provides
adequatelrﬁﬂﬂgh NN emperature air flow. However, the oil
line fittings that connect the oil lines to other conponents such as the

sunp o8 beahisiflehd $iAg geRNy EEpad Rbiltahgiie aNsmat patialteigte cinlineThus, the oil
line 20 f|tt|ngs are comonly encl osed %y an insul ation blanket, which is

conposed offit{ngs ip sughjeggigesgage, high tenperature steel sheets enclosing hi gh
tenperature insulation material. The insulation blanket thus protects the
oi I line fij gdsn@bine Q:@riemitlubésgﬁ‘any tenifoRha] sitle aschenrirzh, pesra i spiresir s pr oper
| ubrication t t he ﬁé tentlal groblenkpncoHntegggﬂQe all fittings
in & gas ¢ MsPIEEAGE Rarkeisd By AP of B cnie. Camon o %

engine incorporates a self-contained, re-circulating sump oil system to provide

10 lubrication for these components as well as for cooling purposes. Various oil lines are

utilized to circulate 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 fines, 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
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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 dunp
sufficient oil into the conbustion chanber to cause an engine fire. One
known approach to preventing undesired | 21 April 2004 | ooseni ng. of
fittings is the use of safety wire. Safety wiring is the %bﬁﬁﬂﬁﬁg4together
of two or nore parts with wire such that any tendency of a threaded part

to | oosen mﬂll be fgunter ctedfbé.an.adgi%%pnal tighteni.ng of the wre.
Wth an oi I1OP5oHEE Pf FfngYS e gt sefety it JARRPe Hle SEPIHGOBFPS ®Eh hol es
in the fitttwogramte sEitkdyibysual ¢aDss m&iedgpbftaahﬁebclfed pat & l;coﬂﬂ;nhﬂlﬂf&b Bg.
However, safet iring is,.diffiqult to. use w oil .Jine_fittjngs because
there is | i'?%m(‘%r&c e%h%%&ﬁ?‘%"’?[kﬁ“?ﬁ“{% ?fn@%“’ ﬁdwﬁ]i‘earnemﬂ q fitlipg & g’frﬁe space
due to the wadd nded tdie: stmsgithatuiioRolesih ekt andksstredblpandhe vaddedad @EY W ri ng
woul d requi,se.subst.antial nodifications in that the wre holes would need

to be dril|BAMENPHEEfittings and i nsul ation bl ankets, and anchors woul d
need to be welded to the appropriate structure. The wire holes in the

i nsul ati on bl anket. woul.d al reduce i.ts.jnpsulati ef fectiveness.

Accor di ngl yIOYHEr &Y Wd“%?adsn%ﬂl?g’nusﬁﬂ’ﬁﬁ’o‘ﬁmmt }8‘? SeRFEHET HE™ léglglétﬁgng of
fittings, 4oesst kchlchrfittyngoiahd ktiereeis flinfitetl ri@s ,spachalue it tHRABY of ¢hel inGlatibh i N a
confined space and dges ng equi.re bst ant i al diflcatiqng to the
(tting. SOnMMEY s Hims] Shonkderparelf monge bt magificlidy Bt G he

present i nweint hales, wauld aeedlto bg delaleintihey fittiagPandvingi®tion blagketsC antphrichgs assenbl y

conprising a first couplin nber, a_ second upl.i nenﬂgt, nd a
coupl i ng nut®d E??Sst%ge 5&?@?‘9 éonngraPPf(?Pi“%? Stf‘ﬁg’“sg@%vdreg% 7 IH%]%B‘@? and
t hr eadi ngl yblanketgagidwdsotrbducé ity mtulaing pifedigeneanber to retain the first and
second coupling nmenbers together; an insulation blanket encloses the

coupling nut; and a retention strip having a
Accordingly, there is a need for an approach to preventing loosening of fittings,

particularly oil line fittings, that is easy to install in a confined space and does not require

substantial modifications to the fitting.

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



first end attached to an inner surface of the insulation blanket and a
second end attached to the coupling nut is provided to prevent | oosening
of the coupling nut. According to a second aspect of the present invention,
a coupling assenbly is provided, the coupling assenbly co r|S|n a first
coupling menber extending froma housing;, a second coupl? gr
arranged coaxially mﬁth said first coupling nenber; a coupllng nut

di sposed ov; f.sal ond (of0) t hr eadi,ngl y
engagi ng  oaritieR Blabkd e S RRERE Ry 5P Pr T TRRe 19 S e aBlng

coupl i ng nmenmeentgort smg;ehdvarg,aﬁmt éd 2ftachApd |olan2ﬂ&ﬂsmfasubibdalmsxﬂﬂtmlbﬁhkeencl 0si ng
sai d couplin S @ % ?osaIQ r mB %t to said housing; and a retention
strip haV|ng &°579°rst Ked"R =40 i nner surface of said insulation
bl anket and a second end attached to said coupling nut. According to a

third aspecf of;.t ent vention a.metho rev ng | ooseni ng of
a coupl i ng éﬁ%ﬂ QBF@%EF ?&ﬂh%P%%B%*Y%%mﬁEQEﬂﬁﬁyfﬁ?ﬁ? gk’gWF§t§coupllng
menber, a sSemplng muupbnomgedrﬁmbzecropplmgmwmm;nl;avmgta fishoeplihhfeinbe, 4i r st and

second couplin and an insul ation,. k encl osi t he coupling
nut, the method €6 it i ?FIF\I%CI At PERE T Coflﬁlelgg’fg g’r?d 15k a%c{: F%QPE‘ﬂ%P €t rip to
sai d i nsul ahmﬂmdolamhmmsulamd erﬂcaodncingn@thseomlﬂg nef) theahetb@i ebnipekiagt i on

the pri or - arperif Pliahg R sogiiea RiP BEe RGN hBRTos sl Rali g ebtan 1 cd

descriptionmdnﬂ&&h@wmmmsndﬁdsnﬂammhmymnh reference to the acconpanying
drawi ngs. 2a 21 APR 2004 WD 01/31244 PCT/ USQQ 27213 DESCRI PTI ON OF THE
DRAW NGS

The present invention and its advantages over the prior art will become apparent upon

reading the following detailed description and the appended claims with reference to the

accompanying drawings.

2a



The subject matter which is regarded as the invention is particularly
poi nted out and distinctly clainmed in the concluding part of the

speci fication. The invention, however, may be best, un t by reference
to the follow ng description taken in conjunction %Tm&ﬁﬁtﬂﬁﬁhccomanyi ng

drawing figures in which: Figure 1 is a longitudinal_ sectional view of the
coupl i ng WPO¥MMIpresent invention. Figure 2 is a trE/8¥™ctional view
taken along line 2-2 of Figure 1. Figure 3 is a top view of the coupling
assenbly of the present invention. Figure 4 is an isonetric view of the

coupl i ng agsERFERMTION CFABIPPRAWNYGS nvention. 10 DETAI LED DESCRI PTI ON OF THE
| NVENTI ON Referring to the drawi ngs wherein identical reference nunerals

denote the sane. el enents fhroughout the various . vje Fi es 1-4
i|lustrat eTt"ﬁé“%h‘ﬁ?@ﬁ@‘&%?é?ﬂﬂcgyi%‘ ¢ gentiRl s gF l%"e[?{b' p:/c\%\t/egn u?%'{r{lj. I n one

preferred equhrei oRited intthecondutilg pag ot & epebifiatid) Tie ieventibh, lwiweveri ne fitting
that fluidly connects a fluid carr irg tubﬁ 12,. s%h as an oil line, to a
housi ng 14 may ke heshandgrstapdby rsﬁereﬂqe-t%ﬁwifﬁ’g“’% ESCTRYOn (RREN B CYPIETI™ |ine fitting
such ag thafyy, SR nipinythe ARSids iRk 1E whitkll Ne i s being used as an exanple to
facilitate disclosure OF the  1nventive concept of the present invention,

it should be recogni zed, that, tEe prfeﬁent inty ntion.is.not limted to oil
0 b S ey S

. gni zed. .
line fitti ramrekiaajosgitdisslisectionabvignofhe ouRling QeI ese VB i ng 20

assenblies. The coupling assenbly 10 includes a first coupling nenber 16
and a secormgueniph tri@rse bRndnelvichBaltehalbngline 2&raf iggred. coaxi al | y about a conmon
central axis. The first and second coupling nenbers 16 and 18 may be

formed of ﬁéﬁ@%ggé a‘*ewc&ﬁl%gj?@%i@g%\Aﬁ?@ﬁ%ﬁg%h‘%e{“m types of fluids,

pressures, res, coupling 3 21 APP 2004

Figure 4 is an isometric view of the coupling assembly of the present invention.
10
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



WO 01131244 PCTI US00127213 assenbly 10 will be exposed. Suitable materials
include, but are not limted to, stainless steel, superalloys and
titanium As best seen in Figure 1, the first coupling menber 16 is in the
formof a nipple extending outwardly fromthe outep PR@0O8% t he housing
14 and has a bore 22 5 extending therethrough so as to provide fluid
communi cV@8WIMith the interior of the housing 14. W’%‘g?%?’?]éal or crowned
first seal surface 24 is forned on the distal end of the first coupling
menber 16, and a set of external threads 26 is formed on the outer surface
of first cQuakiy® WRMReipdRd Rusliver Akyals héigiel blteard 2ot imddd @, doubl e-wal | ed
construction having concentric inner and 10 outer tubular walls 28 and 30
as shown i fieingsgsieeh superafipys and3# PN coupl i ng nenber 18 is a ferrule integrally
formed on, or otherwi se attached to, the end of the inner wall 28. The
second coup haaPsdal OBEurd 8, ihe Ersi daplicy GERRF ab liyinf theisdrm- efanhipgié second seal

surface 32 that is configured for nati seal i pg agenent_ with the first
seal surf agdenging opwandly feqm” tis rpyten walh B9 0 th"gih'}gfg4 @%g%si%&o é%)osed on the

out er ssur f geaqind eRERMEL SPHRb ipRRide Abid ¥BHpGicatldh with@e &0udipt bfge assermbly 10
further conprises a coupling nut 36 that |s,d|spgsed I n erroundlng

rel at i onshiqysiog t4n 4 spherisal on rawess fistt sebsurfessBd is farmed giie AL R nut 36

i ncl udes b&NEI D afsaictir @kekotal VRS 86 BliorRi@ o B dulker eof . The

fl ange 38ath%ikeiép%§gﬁlgn§é§cond’ anr?usl ar abru? ment surface 4C that engages the
first abut swefate of firsf ceupling @emier ids seen in Figure 2, the coupling nut 36 is
provided with an external wenching surface, which preferably has a

hexagonal sRAREGlY, HOES12 9 oflEidubR-walld dahistlidtiol heingWomRRHc inhdrabd 42. A set of
internal threadS 44 is forned on an_inner _surface of ling nut 36,

. the co
at t W0 endowepeslar walisRR and 3pyshong in Figwe &0 EPa Jerryd SouPling mempher hj ﬁe first
coupling ngakehehfedilly GRALOG, ¥r ARSRSE@EHd RNEE BAY of the inner wall 28.

The second coupling member 18 includes a generally frusto-conical second seal surface

32 that is configured for mating sealing engagement with the first seal surface 24. A
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



25 vi a engagenment 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 nember 18.
Ti ghtening of the coupling nut 36 exerts an axial Qpﬁgggg% econd
coupling nmenber 18 which forces the second seal 4 2 01/ 31244
PCTNSOQ 2¥oeiddr f ace 32 against the first seal surfBEEUSMRRE form a
contact seal between the first and second coupling nenbers 16 and 18 and
thereby fluidly connect the tube 12 with the interior of the housing 14.

By providi Ql ConFMsFEhe%l% ealssﬂlrf{cgﬁf?toztgmﬁygmta&eseﬁ%&%gﬂtﬁteﬁ’]'kt angUrface 32 with

spheri cal contigurations, respectivel I gnnent of these 5
two surf acssoml@tiiéns memberseld aaddd a‘ldfth&mbd ﬂtuldghrpnns@ahe fube Bnwithrtbel when t he

coupl i ng nffll{eng’r of tt?e hgﬁ)son r lélg'l ;inl'gvricir;lyg\e}ee ﬁsrg dsee'lsl %rgaltcg |2-£ %dﬁﬁg & onh h%& the surface

configurations seal surface
24 coul d bmrfe@rmoath sphamdaltah:bccmé:elmonf @aadans,smpfeawdy, aﬂﬁnmbfdhdse spherical. An

i nsul gt i on_bl anket. di d aro nd t ass Iy 10 to

thor el 1y SR s pilsfed EpRR AT ot baE Eeieb AR APEHRZRTE ® Tho i noul ati on
bl anket |4|6prbmlb w@‘qmgdf i ﬁbul&llbd n&ed:ﬂ:atdthsaﬁﬁatmaﬁh gibhtianctobld bwaasa)h a][ eI |
essentia i ca s t to fully

encl ose th ""(f%?g‘pp?ﬂ% tg% tnsﬁ?l?"'% 24’Fﬂ§d F‘? ‘f°§‘fa fhleé?‘?o%gsb fses a

subst ant i ajd yuld®etphesdal Ndrical main portion 52 that has inner and outer
sheets 54 and 56 enclosing a conventional high tenperature I nsul ation 15

mat eri al .and .out er sheets referably made
of o el akh yannen i 46 Th0@Rred UG HRIE S Pe Ate 47 PiPermer ac ur e
steel 10 A f pramger fabh high tedipespas ad:rameﬁt@eTlanﬁkuiaﬁontHMkme rmc!pws fitson 52 and a

smal |l sem -qgylindrical ext 0 di spos n t her end. The
second sect é??ogfgsei“?“ﬁi‘ﬁ 8%5 :tH FgF e’isﬁ’t‘f‘lﬁée‘?'%y gl&"gf{sg“ﬁs are

combined to fully enclose the coupling assembly 10.

The first section 48 comprises a substantially semi-cylindrical main portion 52 that has
inner and outer sheets 54 and 56 enélosing 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



in that it includes a substantially sem-cylindrical main portion 64 having
i nner and 20 outer sheets 66 and 68 enclosing a high tenperature insulation
material 70, a flange 72 disposed on one end of the main portion 64, and a
smal | semi-cylindrical extension 74 disposed on thg{otAfeR 2004 The first
and second sections 48 and 50 are arranged on opposite sides of the
coupl i ng WQ8¥HM| y 10. Thus, the respective main por FYG¥YE3M3and 64 conbine
to forma 25 substantially cylindrical shell that encloses the first
coupling menber 16, the second coupling nmenber 18, and the coupling nut

36. The r espReflindrRal@x¥lcmiitts 0 md 62 @ Nkkwist sechied 10 e fubdgutétadl 30mgi rcl es the
t ube outer 1 30. Both flar@es 60 and 72(:,’%r(§. attgfhed the outer wall 20

of the houSHtAe meanguch as spot peiding o Thpeids Seams R (Bigure Ah{oied BEIME™ The 5 21 APR

2004 WO 01{n3 it dndRecbh/clidng 42 dndl ORI aldayhdided! TE@| the Xis@nfn ®Rked2 and 74 are
| i kew se secured to the tube outer wal sui t abl e means such as spot

| i ! | 30 by
wel di ng. TS Sxedevithaepprst tpéhe(hopsing 14 ang)the @P‘ﬁéﬁf’){‘%'ﬂ“ﬁ%@hmt he first and second
sections 48 and 50 are al so welded. Thus, the insulation blanket 46 is
fixed s t hTHeRRME kectith $07S RSB tHad cRistisbuiod 48 &i thaGehgh thegwaenber 16. 5

The second section 50 is slightly larger. than the first sectjion 48 so that
when the t%t‘onéé%ﬂdoﬁ’?sare{ﬁse gd’élﬁf sgpond g@@‘@h{ﬂ t{;yaraapfﬂigﬁgééf{gﬂ@ ction 50
over| aps tef ihk Ssul&RE biafidt 4Bis arrdB@Nsoltha thenNsrdératdond sdalicidoetaced6 is arranged
so that the |arger second section 50 faces the, di regtlon of flow

(r epr esent &4 dissetien ploflgwarapresqoieq b 80w Adm disaes 2 Aed Dneatgge 8t tehe  seans 76
is facing uast 76 aMicinkpstrean! Thir iFGRURIbING 838BI0TbL Ys difkel & Phgred in a high
10 velocity flow stream which is often the case for coupling assenblies
used 16 gayelocityflowritreasngitichss aSenuibe Icasgdomeyplingtasembliss weedciBt4%dns, then the
frow s | Cambild dighdk o QePH dhany LI S¥RARAC AR A R BB - An external
strap 78 can optronally Dbe plyow to

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 main portions 52 and 64 and is welded thereto.

15 The coupling assembly 10 further includes a retention strip 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.



further protect against undesired separation of the first and second
sections 48 and 50. The external strap 78 encircles both main portions 52
and 64 and is welded thereto. 15 The coupling assenbly 10 further i ncl udes
a retention strip 80 for preventing | oosening of t?ehda% IZQE nut 36. The
‘retention strip 80 is a sturdy strip having a first ached to the
i nner surwaas1dé t he insul ation bl anket 46 and a secBf¥lUS84i284 attached to
the coupling nut 36. Attachment of the retention strip to the insulation

bl anket 46 and coupling nut 36 can be acconplished i n any suitabl e manner
such as entlon strip
80 15 att e Az ot ARIchuS Bl g hifrihe P gl ol 4

i nsul ati onbebd>fasuﬁ'wstent41&1wmb behreadily awavbiedetocons 4f |th;e aetchcitaedd2 of thene of the
wrench flats 42 of .ng nut 36 ntio 80 is situation
so as to SXPEgAC tf36t g ﬂfe ca |°f§ﬁex§%°33l6¢2"3h5g fifd ’F Sﬁc??e”ﬁ% hépth fn a direction
opposi t e tetehtivn stripi 394 lohg ergugh tbeﬁt‘érld(lhroﬂéhdtlfe@stQGOrdbgrEEgamaﬁouBlﬁe(Shown by
arrow B in F| ure ) t he 2 46 is secured to the
housi g 14°°“P gt H‘fﬁsbsp?e%“t‘?e %“cég‘eﬁr'%*%/%"i‘%%’e%arcbﬂ%’f"“t"utbee“&‘&‘?sé’? y feature that
prevents t&aﬁcmﬂaum@ armagaﬁ‘ai fult, ol degrsesit Wiy, ass'ﬁftﬂhdtﬂfeeﬂédtlelmstﬁﬁri p 80 i s made
of a mater] al |ss f&%strpngw%retainthe coug)l nut 36,
vel dabl e a °°c‘,’Ef ‘ieP}F”’ ah 4%, HRergby EAVIIE SHfigiemd Area fo AtreRigPd 6 21 APR 2004
WO 01/ 3124\4euf><3i[l;stm(blr£&:%aaaaﬁenaf&ﬂnﬁ@ saip 80US dsabaktyas WideRs il Buglig| ude steel and
ni chrome. The retention strlﬁI 8Q nu be of sufficient |ength to be

readi |y at TSR0 iwrdenatarethat theres “‘f preq to providsy 2 gepd Weldydfe ng nut 36. In

the case Oifeteaudm&%m fer@UDHIR b RGCKASS of dpprokithate toaaoswr@ﬁearté vighat the
retention Stl‘l@ |?%oﬁ?|enough to ef%end tﬁr ough_at Iggst a 90 degree

arc about 3d@uats sEengh iLikgwise thedgsulatioyiblankes g dheult dave Slsff FREBSIUREFE | s a 60
degree ar Cmtegﬁt%@&pﬁé}ﬁme%ﬁ&rﬁsuq;so arliran thefibidt SadeiePthedts (¥xagonal nut, a

90 degree arc W |l assure that the retention strip
56, 66 and 68) of the first and second sections 48 and 50 are each about 0.005 inches
thick.

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



80 covers the center of a flat 42, thereby providing sufficient area to
assure a good weld. It is also preferred that the retention strip 80 is as
| east as wide as the coupling nut 36 to further ass g ﬁt there is
sufficient area to provide a good weld. The 10 reten:ﬁ

pr ef er abl as a thi ckness of approxi mately 0.005 inche rovi de

adequat e g’f’r"é’ Li kewi se, the insul ation bl anket ZX&T ’?ﬁ“&ﬁ?ﬁs have
sufficient structural integrity to support the retention strip 80.
Preferably, the inner and outer sheets (54, 56, 66 and 68) of the first
and second yg66f deRbR e%s%ﬁ4@sp@tﬂ?el&ﬁ&hth@%b”out@r \QQI530| NEBRS ngtr&ngl' ck. 15 To
install the coupling assenb e second coupling ne 18 is aligned
with the fkiprogl seap |l$mbmwe¢ tmthearddsqar@e’i@@rapreidﬁbtommplsts thes t hr eaded
onto the f u oupl i ng

menber s 161"{31 “%g ir?lrtrﬂegg‘(?\ngpv\%gﬁrr@n%rg ?é)lsﬁﬁeé"%ﬁdrsgpﬂen ldgg&"%\&tgh% retention
strip 80 i spaateldethand theexmmal strap 78 s attdcheddo dfe ifsilatsm bbalet 4oaver 48 of t he

i nsul aki on blan ety 46,. and.t.he first tion in place agai nst he
20 dow%st ¢ S5 VEIE Thy the gmaidinkhorsiong ot e sigp Sedlly ?B?fﬁé’dﬁ?e"nb 16, second -
coupl i ng menber 18 and coupling nut 36. (Al though the retenti on strip 80
al t er nat i vdhys, lenreteaticat stige Beds easily inbtelled ens owstl anasleer istep i60he prerdlls preferred to
use the s S t access.) The
first secm?rl (glrii1 'PI r?FO%Esé qur? i S%e Q‘?‘Odsa %ﬁje teb‘i"ﬁlua ‘!g%ﬁsfopﬁ{ &herwall 20, and
the first $$@nhlpnepaxﬂ‘m1siemmn6®p|83 c:srrmly bewisidiged comealhbecausbermtter wal | 30. 25
Next, the r Al S i er t C t and the
second end gﬁ'gmm BI ketd‘% t'tge](?)?lng o er?fvre Oﬂf%ncwquﬁolmftggﬂ%‘%lan?%f erably by
spot Vel di #§. Nd h‘ﬁdlﬁ@ﬂm‘mﬂh the fittingsror the Bousing tre esquipdSortthioinesition t he upstream
side of the assenbly, opposite to the first section 48, so that it

over! aps ¢ bfhib hfebreafichl Ay s 190P R NErcRA P doffioh WuShubihe! 1 POSI 11 0.

C
t he second sectio Wel ousing o Gter wall 20,
and the 7 asenis: Dz msulatlon b!ankets 1t 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.



WO 01/31244 PCTItJS00127213 second section extension 74 is spot welded to
the tube outer wall 30. If the optional external strap 78 is not being
used, then the side seans 76 are welded to conplete the installation. If

the optional external strap 78 is being used, then gthépqﬁgﬂ ns 76 are
spot wel ded and the external strap 78 is attached t i tion bl anket

46 over tweoyfiz@apot wel ds. Then, the remai ni ng porti be®USIS22KBe si de seans
76 are wel ded. Thus, the retention strip 80 is easily installed as just
another step in the overall installation process, using the sane tools and

techniques“&ﬁ Ll ?Hﬁg he other assenbly steps. The retention strip 80
can only be |§g?§$'e %é%rectly because it is part of the installation

bl anket 46 itself and is therefore oriented by the installation blanket 10
46. No nodif# eeuplingressembly comepribing't i ngs or the housing are required for this
invention. Wiile the present invention has been fully described in
connect i on, pkddgusting'Rbkitg assenblies having insulation blankets, it should
be noted that other enbodi ments are possible. For instance, the present

i nvention could be incorporated into fittings in which insulation blankets
are not us%ﬁ“ﬂg° 4PficgRsRES t he first end of the retention strip to 15

anot her fixed structure, such as a housing. The foregoing has described a
coupl itng as vewdlihy nthdispdiais oger e lpokeich 1o tseidt searad Sdouplipg f @¢mbeprasd/ent i ng

| oosening Qf the coupling.nut. Wile specific.,enbodinments af the present
vent | on spn R e su? Aokisintiy meer e RS FERABUE S ki 1 od i 1t he
art .that vaemtetiogethieeli fications thereto can be nade without departing from
the spirit and scope of the 20 invention as defined in the appended

clains. 8 azn]insﬁﬁ%nzo?agéet \e/:\fglogi%é sBa%L c%ﬁ"plirl:l)gCTnult;lgg) 0127213

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:



WHAT | S CLAIMED I'S: 1. A coupling assenbly conprising: a first coupling
menber; a second coupling nenber; 5 a coupling nut disposed over a portion
of said second coupling nenber and threadingly engaging said first

coupling nmenber to retain said first and second cogghingRgﬁgﬂFrs t oget her;
an insul ation bl anket encl osing said coupling nut d lon strip

havi ng a Wee1si24¢nd attached to an inner surface of SRGTFSPYEHUPation 10
bl anket and a second end attached to said coupling nut. 2. The coupling
assenbly of claim1l wherein said retention strip extends fromits first

end to itSa??c(‘c%lﬁ’iﬁﬂgmﬁepeﬁen@héﬁ&ﬁ%R&lflhée‘ i's opposite to the tightening

direction of said " coupling nut coupling assenbly of claim!]l
wherein said insulation blanket is fixed with 15 respect to said first
coupl i ng nseeRad couplingrpamberagianger soagiallyayith spid §fst corglingmembgter ei n sai d

I nsul ati on bl anket conprises first and second sections and said first end
of said ref eaipli n Hisﬁbséds o tapbiEeh to s@di ednil I dlipling &fidniben.and. The coupling
assenbly of %la|n14 erei.n said second secti € is larger than said 20
first sectf lng@enswgé%fww@*aw@ﬂb&rg?rarme%"ﬁ THhotd HARRSPYPISE] d ret ent i on
stripgs aﬁﬂmﬁ@s$ efher: W de as said coupling nut. 7. A coupling assenbly
conprising 9 1 APR 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



WO 01/ 31244 PCTIUSOQO 27213 a first coupling nmenber extending froma

housi ng; a second coupling nenber arranged coaxially with said first
coupling menber; a coupling nut disposed over a portiqn of said second
coupling menber and threadingly engaging said fi rstéaoAfI)RnBﬂ{r}érrber to
retain said first and second coupling 5 nenbers tog - an i nsulation

bl anket eR&" }gﬁz%g said coupling nut and fixed with rg'g@@éqm?%a sai d

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

coupl i ng natfachiri® fitst enkhuf a Ecdeafidr sirdp ta saeidullayiofiankétpdnd) 7 wherein said retention
strip extends fromits first end to its second end in a direction that is

opposite tQ the tightenipg.direction of. sai upling nut. 9. The coupling
assenbl y oﬁ(&taﬁrf’%arﬁe‘g"@\ﬂ@roggwr%ﬁlag ftﬂgmsgpf%"ﬁﬁﬁngﬁket conprises a first
section having a flange that is attached to said housing and a second

secti on haild. riche aethd 6flchaimg 2 wirerein said reterttion b1aplis awanged td ektendsfrangits and said first
end of sai gl fd-D_ 1 . at s ' [ St ion. 10. The
coupling a@é,ﬂeeﬁé)?&;&sos?& gﬁféqdr'ﬁﬂj 5d%%&e‘?’%@%?%&tggz@%gg@é@gidg%?‘?&s E”ioar ger than
said irstaidveglingmt. 11. The coupling assenbly of claim?7 wherein said
retention stripis at least as wwde as 20 said coupling nut. 12. In a
coupl i ng a%%ﬁ@ﬂthﬁ@é{ﬂ&ﬂn fo hihdréit safﬂoﬁiﬁlih?&s%@&ﬁion &ipRGRRMY GOUP! i ng

menber, a coupling nut connecting sal I'rst and second coupling nenbers,
and an i nsidl ingulation tanketkand seithsdcond ¢ng of adidiregepuiqel stringis gtded to sk hod of
preventi ngcoluaglﬁmi ng of said coupling nut, said nmethod conprising the

st eps of ) :

1"



10 21 APR 2004 WO 01/31244 PCT/USOQ 27213 attaching a first end of a
retention strip to said insulation blanket; and attaching a second end of

said retention strip to said coupling nut.
wherein said retention strip is arranged to extend fromits

13. The nethod of claim12
first end to

its second end in a direction that is opposite to thedi gfeRnPH4 di rection

of

5 said coupling nut.

14. The nethod of claim 12 wherein said first end

of said relRRTERBWTIONAL APPIICATIQN PHREASHED UNDERTHE PARENTICGPTEBATION BREXBI®CTANd sai d

second end of said retention strip i
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