WD 2006/ 088668 PCTNS2006/ 003909 FITTI NG WTH

LUBRI CATED FERRULE Rel at ed Applications [0001] This
WQ gH6/08%66% on cl ai ms the benefit of United Stat &§T/US2006/003909

Provi sional patent application serial numnber

60/ 652,631 filed on February 14, 2005 for Fitting wth

Lubricated Ferrule, the entire disclosure of which is

fully incorporated herein by reference. Background

[0002] Fig. 1 illustrates a conduit fitting in which

the conduit-gripping ferrule makes a cut into the

surface of the conduit such as shown in U S. Patent

No. 2,179,127, the disclosure of which is

i ncor por at edrHTaRIcY mmfm@mﬂw Rireupg! ticul ar

fitting, ferrule 7 also includes a recess 12 forned

in the portion of the female's surface contiguous with

ding or "cutting" edge 10. Wth this design,
Re;at%é"gk?@dﬁ 14 of ferrule 7 adjacent recess 12 bows

[0001pr ar ciTal applicatioe neleiemd ihd b%ndﬁte of aUfitdd (Sstes Sh@vi@:)onal patent
is tightened on fittin Thlstlghtenlng

applicglomenmia) m@%ﬁ%ﬂ pad %qulgm Bebrugiy I 200 fpr Taging with Lubricated

relk 84 oS SR Dkl ity e
shoul der 13. [0003] Fig. 2 illustrates another such

B kflttlng, i.e., afitting in which the conduit-
ackgronBfli ng ferrule makes a cut into the surface of the

[0002P0ndu' Fig. ‘M]!lﬁ&réﬂ&é 4 b@lﬁﬁuttﬂ’hﬁngﬁ{ {WiichSthe Sﬁdmt-él%ing ferrule makes
exanple,” U S. Patent No. 6,629, 708 B2 (the 8

a cut faoethe” yurfaph eofdlihe ctopduit sucl. ashshowni i Us$.sBatent No. 2,179,127, the

discloplif BTG 77 ngpleRie Belo B FfibGngd, b PP Balytar fiing, femule 7

also mdmdefs(%f fadess 11 fdrinRd intthe pbridh Tl thg Yerdile tshiusfapé tomtiguotis with its
appl icable to sin Ieferruleflttlngs as_wel | . 0004]

leadingjoy “cuttingT edge ¥lor Wathathisidpsign, the portiosy Maeffermules7 pdjagent recess 12
bows Efﬁfcﬂése?xg%f ﬁgﬁpccﬂld’:ﬂt%t %ﬂ&&&ﬁl@ (ndk SRSwH st 'E‘en%g foﬂfﬁttmg body 1.

es a recess ts interi
This ttghtnnmg B csnnﬁmiy khawn g “pulbngtl lot‘ the3fittingwesea resul’n tutiing edge 10

e R it AN
[0003{/\"6t h rngoeﬁ‘ilIﬁs@raié %ﬁﬂﬁr Qych MRRONER! &) ﬁttﬁlgeiheﬁr}hch the conduit-

aving ~a cylindrical zone or contact area 43 near or

gnpplaajf@méﬁ makes & celintq thy surfegs. ofdhe corpluit, which| utilizes twa ferrudes. See,

for exiigple 151 BatgaP B bioabidof o, b " e iHiet ), I ieipare of whct i

also int@tporitbd herelslsy refferende. tAlthogl R pastiidaetting lf@@s indhis patent is a
for affecting the way the ferrule 8| astically
ca

two-feyate fiting, @@éech@elogyyf this patentia aprlicablede smslesfeﬁaleeﬁtfmgs as well.
[0004ﬂ1 her @'f:gg ﬁéi‘élﬁsfoﬂ':l?ﬁ%&ggﬁﬂﬁﬁateg Iﬁ? ele §er¥Fﬁé S8%uch a ﬁttmg The

| udi ferrules not use e interior reces
rear farulel?d ofPigr edinolukies awaddss 321in\i6 RAHDr GRBRES i.e. its surface facing

2006/ 003
condultgg Lﬁowever, m t%ls instance, recess 32 is located outboard of cutting edge 30 (i.e.

axially downstream of cutting edge 30 with respect to the end of the conduit), thereby leaving
a cylindrical zone or contact area 43 near or adjacent this cutting edge. See, col. 3, lines 2 to
6 of the ‘708 Patent. In addition, ferrule 27 can optionally be provided with an increasing
annular wall thickness “t” in the region adjacent recess 32 for affecting the way the ferrule
plastically deforms. See, col. 5, lines 24 to 47 of this patent. Other geometries are taught in

the ‘708 Patent including ferrules that do not use the interior recess or the tapered outer wall.
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In all the enbodi nents, a "hinging" effect is created
when the fitting is tightened whereby the portion 43

WOQRMGEPISES e 27 is radially directed towards coREEUS2006/003909
as the back end rotates away fromthe conduit. This

o B s 3 o S G s BISH Ll ey

portiol %Vmerrﬁféez%ﬁrrﬁdi aneetéd R watdddtnduit®hl as tfl@ggc'ﬂ enYoBates away

hi gh frictional E genent creates an enhanced

from thggozmdnij. |Tmmqgg§ﬁh hingingoassionproduces coswagednggionrr “colleting

zone”ﬁﬁo{%ﬁﬁggﬁqﬁ%g |soI C%%S %]e?ur?goar‘g Vi br “F%n of

[0005] he shatisdeiph S3ctionkl edpal &néﬂt@r@tésearﬁéxﬁﬂnd&a%man?%ward gripping
stress, ipparted by the terrule on conduit 23 is the

pressuge im gelleting zone(49.” JThiscpressurs iselafasanyr puibeard r\@'grabﬁns &at may be
| f
imparli S A s U 1860 r 68 bl oLk 0B g er

stress uimpsrteﬂebyghe é‘amde forr coxmingt Iﬂaisdﬂmelﬂg]ﬁat,rlw Etﬁe yo-edlléd “stress riser
har d lipe 66 to

rgiord g S A v S5 e S o o vSebS cn be
substahhw Qaﬁmed vhhi ﬁuf m?agﬂ aen %ﬂp\eﬁhe %JrﬁéthOf gﬁ{eﬁstﬁ grip hard

in fatigue e conpar ed conventi o
tubing: h¥re, Hig. 28i and QO}!pfb. Hriet 66 tmgml Gulmmi&oﬁthet 7768 [Ratemht iFon example,

fitingh A8 Rl WOV THAD ® - docrSiE o, BahY £y foppared with

conveftoral CodiingMbitd-8/peaitingsom f | tt' ngs defining zones of
hi gh frictional engagenent can be substantially

reduced even nore by including an abundance of liquid
| ubri cant in the union. [0007] Thus, the present
Summaryedthenventiondes a union in which a condwt i s

0006 1l g 903 Bt b A o e e of

conduitovibitttionassl the) vRRES Hohtied Wrdra CRtiAks tdefnfniat #orRd, oft Righ frictional
contact zone being outboard of the region of highest

engagement &ans by puhtantally, sedyged ewen mese @armludmgaw eb@rdance of liquid
lubricHR iR Red)9 forned in the union adjacent this
contact zone, the fitting including an abundance of
[0007] i qui dThnd;rthecpmsent mwhtldnepmtvuhs apmidr mrwmfchtafdo&dmpésmémed toa
ol une. . Brief Descri n.of . the Dravvl [ 0008] . The
ﬁ“mgpspe%seﬁ?t fopm, o femtas Zﬁ’ﬁg il%ﬁr@ﬁpe%qg;s eht et By wall of the

conduft ohehs %ﬁgaé]ﬁ’% kltice of ltﬁeoﬂﬂtlﬂg ﬂi@d@nf&? 20N PoutbOQ8 U the region

Fig. 1 1S Schematic view, partly In cross-sectlon
ofhlghqst sfess Zerimed in thsi wall of/ibe conduit, Ay openedlusss bsfrgformed in the union

a@ace%q\é%&%gt ’\bé]begﬁghégg n%c udm% a\lll\gb%g a%/cg %? ﬁqmd lubricant in at least a

portion of this open volume.

Brief Description of the Drawings

J0008] The present invention may be more readﬂy understood by reference to the
following drawings wherein:

[0009] Fig. 1 is schematic view, partly in cross-section, illustrating a bite-type fitting
such as shown in U.S. Patent No. 2,179,127;




[0010] Fig. 2 is schematic view, partly in

cross-section, illustrating a colleting defornmation
WQRr60B366® fitting such as shown in Figs. 2-28P6T/US266/003909
Patent No. 6,629,708 B2, i.e., the 708 Patent;

{0011] Fig. 3, which is a replication of Fig. 28 of
[0010} he ° 78 F&uemchemstua vigmi patly| mmss—smt@wsﬂesttwnm ycolleting

deforru%t#q%%a &p&g@lﬁl;ﬁéﬁ ﬁc‘seﬂltoan% %?2%%‘} §s bt .gq,lgzm%ms B2,

ie., ﬂjenm‘sggtentz 28 of that patent and [0012] Figs. 4 and
are_schemat | C. represent ations of a portion of

[0911} i tti n§lisReWhich is applcation of f1z 28 of 3¢ r 418 Rgjeninis 2  Bite element
analysg% ﬁ%“i %u&étréuﬂg rthéé @%%%tg %Mtte%t ev?lfeﬁxt p%‘ﬁ'e&‘ ¢6RlcollB8ng deformation

zone nce w resent
grip-typeviittihg such dsishowd is Fipai 2+38 bfithat pateatngndhen in a

oota} | 197 e R e el bt By St g show
in Fig, @&m iR ﬁ?SEtﬁHbﬁ&%ﬁﬁHHdaﬁfbé PreSént ag]aéétﬁ tHe’contact zone

| ustrati ng t resent i nvention en use I n
in accmtanecmﬂnthm nrbseat inyenties &g $ishewingpbe flitting mlen in acfinger-tight

concifs g 5 A8 i B St LD By oy "

[OOISEOHVGHEF%C(S afd f34 tdr@&c@éméti&rép)‘é&@ntaﬂoﬁw sfilaz BORREsOM and 4A
h frictional glp genent is created outboard of a
W

ﬂlustrbtm&thermﬁ@étjmgmt@s ansused i gPRASCHON WHE amdigress Hitertype fitting,

f pdeformation grip-type"
e, aﬁﬁ?tq?p%g il{ ggi@@"%ﬁ‘sngarggésgﬁ%ep%urposes of this
di scl osure, "conduit," "tube" and "pi pe" shall be
taken as bei ng synonynous wi th one another, unless

DetailkidDésokiptiohndi cated in specific instances. In this

regard the difference between "pipe" and "tube" is
Term ally one of nonenclature and convention arising

or hi r S tacul:are s pi pe W38 Hihe frictional
too14] 01 T FREICPEZmiRE" ERtne bPBE Y i which o Bopd BF 9 ficton
engagpment Gudreated natbderddmhm”bitemducm istress"isgb edgivmsn thﬁecmdum will be

adi tiponal l ed to refer ondU|t havi ng
referrs forgs@, [egrle tat%@t a&‘PHl%‘PéVE "2 inch pipe" was

[oo15ynder staedl fasthe %ﬁfo‘sésﬂﬁ”thﬁ cﬁsct&ﬂfw F‘&oda@itl”ﬁqmﬂa”?anu ""913.16” shall be

I nside di aneter; while "2 inch tube" was under st oo
taken as being evnonygaome withome dtuoﬂ:let; auleagothenwipgindicatedgn gpecific instances.

in it 3R, B itilepes BB RS i 5 38 BT R gomenciature and

conveatian &ﬁdmgqoﬁmét@l@ﬁ réaSonsSt AMOFartitwer, ¢pipel” Xﬁi thattsmml eradmonally
di aneters as well, Today, pipes and tubes nbnq,e aZ

used {aefsh fe copduit dnying aﬂaclﬂat/énwﬁe dizgnpters piale abe” wad the term

traditibRAL f{t&ﬁgo {efepﬁdééhﬁ it havil Qrtlgﬁlraf‘bﬂts%lg Erst Q‘hIBQt‘Q inch pipe”
pl pES an ubes, unless o ervvl se I ndi cated. Final

was uhidastond ais seftsing tb arcenduit bavied e2 ihch insidle dc:amt:telr; anthtbﬁ‘Zcmch tube”

was u%dgr(s)t%g as re egmag t];Iat éolngglt ha\(r)ﬁrlgja}hS 1nc£ %%ts& e élamgfer Wall thicknesses

may also have been different. Later, the convention regarding “pipe” changed so as to as to
standardize on fixed outside diameters as well. Today, pipes and tubes are made by the same
processes and have the same structure. Therefore, “conduit” is used herein to refer to both
pipes and tubes, unless otherwise indicated. Finally, “union” is used hersin to refer to the

combination of a conduit and a fitting, not just the fitting.



3 WO 2006/ 088668 PCTI US2006/ 003909 The Fittings
[0016] The present invention is broadly applicable to
WQa906/0B§668 ng i n which a contact zone of hi gh SCTE2HE/003909
pressure is created outboard of the region of highest
stress imparted to the wall of the conduit to which
The Fithnes ¢ ¢ | ng is joined. [0017] This nay be nost easily

016y 98l SERSAE8 T St e » conc

zone ofthégh grippihg mredsureﬂi crehited outbart ofibe refibw bt highest stress imparted to

fitt he wal | of duit 23 to whi
the wilf o Ehiuito wanch e it omedi ng pul | - up, “nose o
tt f 3
[0017]3U i nQ'h%dﬁﬁy 38 Rdst e Wg&é&%ﬂfﬁefﬁrﬁ%t&eﬁg 33which is a finite

condurt 2 I"n
elemegb nn@lws d:liuwratingFtl@ stess Thmpsrted clay dbe aemmiriule 27 of a colleting

detor B8 bt foe! 808 e el on & cbBstA} fo G Afng s putied u.

Durinfipullas, noke @r ciitingSalige 30 68 farfiflé 09 Fofth$ 8 shbfer N3 l.ﬁ’fthe wall of
the conduit. Ferrule 27 includes a contact area

Wnd“&uﬁ%@ﬁrw@ﬂnqdhawve de (onpeckign avith Fig. 2 oWhist oreates wsn:hll localized

T K e

higheshit 6. dine sﬁ-céllﬂdr‘fstr&ssﬂseﬁw offtle bomiit. f Pefrle2Bihcludes a contact
use ({#awcontact area to be forced into intinmate

arca 44 ifhoar G185 6f. deutrerm vgga snspapt e fiye arot the conduit
b

eing gﬁ‘g‘i‘g ﬁ%aﬁ% (%fﬁgﬁé &S&af asﬁﬁfegzﬁo as t he pges S%r?ﬂétgférmle 27 caused
by front feoule 82 canses thi comtatd @rea its be foreedhinite iminivite benitadt tveith the wall of

undi eqi ons t | of d 0018

concuf 54U g R0 B i Rl SOR oo e o
not as Gight d3ithe SRBure i stfcBOHOR réfion J0@eRénHAES %1%1@1‘ fHaf i Surrounding

the wall of the conduit” Ttefers to areas Ii regi on
regiong @b thgveatbof gpmduit 23ess i nparted to the vvaII of the

[0018]%0ndu' ft vpﬁ‘l' ﬁlngr &Je%%dli:mérstt&% {h {ﬁtnll Hrige (I;(l’?nrg oé't t%.]rs csag%rae ‘fegion of

ontact Zone o 0
highestratress ﬁirmed ¢ thef walh@f che dthnchntwa'bferssttﬁ freaf ik eéport @80 where the

e SIS B LR St b St o 2 o
ke
18Oy AR i

as zonp o2 aviters thestressosxeited bpplha ﬁuingewhﬂe ao’g/na‘cessunbgatlthe highest level,

s ool SO 6 e PR T S

[0019]I npar t g¢l indicdtdteabise] thef résBﬁt B "antls aPpNAbE Yol fitting in which
fitting is joined. I\/bst desirably, the present

a contach\zeRe b highs g@m;ng @dessu;re d® meetedr@thmr@ ofrthd region of highest stress

mpaﬂEﬁ t@m%é%n%f t%é an o ' E’!el Sé{sgtg]%%fll t 836 gga%\fy, the present
mventiaatme applied taobltdting deﬁtrinat‘ign gﬁﬁﬂyﬁ&ﬁftiﬁgg such astiBtgtabed in t?e above

the nose of a ferrule bites jnto the wall o
Figs. 4 Rl § G Ao mufiEs. 298 odhp 570 Patee in whioh  cutfing sdge 30 (Fig. 2
herein) formed by the nose of a ferrule bites into the wall of the conduit, with the shape of the
ferrule being such that a contact zone 402 of high pressure is formed outboard of region 400

of highest pressure.

[0020] In addition, the present invention is also applicable to other fittings using
multiple ferrules and/or gripping rings, as well as fittings based on a single ferrule or gripping
ring. For example, the present invention is also applicable to the single ferrule type fittings
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ferrul e being such that a contact zone 402 of high
pressure is fornmed outboard of region 400 of highest
WO 20064988668 [ 0020] In addition, the present inv@GEFUSA0064803909
al so applicable to other fittings using multiple
ferrules and/or gripping rings, as well as fittings
showrbas WD 62/063 194ragideWiCe62/06 31 95 thyrdignbesuees afiwhjch mesralso incorporated
herei qﬁrng the present invention is also applicable to
M EYACS TN e ferrule type fittings 4 WO 2006/ 088668
Abun&¥abé UBPONRERD3909  shown in WO 02/063194 and WO
02/ 063195, he di scl osures of which are_al so
021] ncor p&t attce ange mthrihqusemténmn jAban begncfoupd that the effects of

ARV AT ot

substmdaﬁjardduwdbmmﬂmgnnwm wiien aie hbunidagceosfiligmid lubricad. of

igh g pj N ssyre_can be, subsia tlaII reduced
ooz}, %7 S rciTRnind thrih ‘b AGbndAHED BF R Topresentarions

shomﬁ%f?ﬁmﬁctmﬁl h 09 rddd ferrhie 27 bt rt@dbqgrrhﬁ ﬁ:l‘tlﬁé 1Ihfst1%qu in Figs. 2

h are schematic representations how ng t
and 3jand éheawa]l ofi colﬁdmm rbetl inf aeﬁng#rdn@? cmidlttmabem pldl-upl I(Elg 4) and
fifti strat in and wal.l of \
after puflip (e 2%* Dot v Tp ﬁ%e%tw e P s 08 o eStholete Gie.

o 4 e o e b Ml o e

condugi3And:ft @rr(dp outigsrhot avd inifi erynynication,with gamtacteans 402.

to023f 70 B 9EForflnp AP, e 598Gy dple b s PR that o teast

some andposRibiRall ofopér! volane bﬂﬁinularmpadb(m3 is [Fi0l6@ $fithl liquid lubricant 419,
rdance V\nththelnventlon |dIu?r|cant i s

Flﬂm&spgf thegtyge illwsirates: herg pre mos},& ) jpirgpg cgnduits having
d1am hnV e ?OBf 94;“)4' 2 ISEﬁ‘(?Q ﬁxé: ed, S S‘lbl:l |c€ﬂd1¥i’(st§rg chflyifve wall

ricant ittings type 11l ustrat her e
thlcknasws romsthe carderoof ybom dH028:0.18®iimihng Boedd ﬁtmtmxsl pgled to such a

t 4 .1
condull, BTG TPt 419 prrdieed fhorskoiis,eatipatyifyent vBal 48 dshiy fipieally no
more Q]iéiﬁﬂu@fweﬂllbﬂﬁélmgsﬁaﬁ'e%tl&&sl NG acoBbdihcd With tthé @nvefition, a liquid

joined to such a .conduit, annular space 413 produced

Iubncmwemplmé seotheh this jananiar spegel isi subgiapkally fijled.cand ywase typically
essenﬁgif ocrohgﬁ‘ 1&%}%@#{1 thd bl ?S or even less. In

I nven on aliquid lubricant is

[0024hpp| i eThisccahtat dddei witlanvst Hquid dalsricants puinsdlging iaagengrous amount
filled, and nore_typically _essentially conpletel

of lubficpqtdy thepertions af wit defipipg santagtgane A% and ghlar space 413,
for ex‘gfr% Wﬁogﬂl#%giedcohﬁm 'eﬁ@tﬂ‘L t5 aPésept ¥F 13 I %ﬂ@e&‘i@ Eﬂ’d@r coating with

lcant to e portions of the conduit
an exckst joff @@hrbunﬂﬁcstmhm%ﬂﬂ& barsti areprdyar, aydaben siding féroule 27 into

posmgﬁ( a{?(if ‘il?n# lggﬁzt%ngg gf c eﬂ%lﬁﬁ&mﬂ teofelaru eels,segly L11{to place, if
desired. As illustrated in Fig. 4 which shows the union before pull-up, this will normally

cause lubricant 419 to be received in recess 32 formed in the interior surface of ferrule 27.

This will also cause a layer or film of lubricant (not shown) to be present between the wall of
conduit 23 and the engaging surface of ferrule 27 in at least some and usually all of contact
zone 402. Final tightening of the fitting (pull-up) will then cause the lubricant in recess 32 to
substantially and/or essentially completely fill annular space 413 formed by the pull-up
operation, at least in most situations, because the open volume defined by this annular space

is 50 small.



an excess of the lubricant such as wwth a brush or

sprayer, and then sliding ferrule 27 into position.
WOM6{0BEOK| | ubri cant can al so be applied aftePCT/E2006/003909

ferrule is slid into place, if desired. As

illustrated in Fig. 4 which shows the union before

[0025py| | - ughus Ht vilki bq appsesiate ythatg dn dhe | agptext fitthis ease.oapplying an

“abunfi8) Y9 Yot 1 55RE kg BLIBbuE 11ffoahlfsabb LA 816 3p8poncnts of

the unidn bcu’am, aftet plnap, asubstaitidl antvenpsfgratvohahe\ E(itether inboard or

condui d, the enga ing,. surface of
0utb°¥@ﬂ%%°@t@ ong) is GG with ly,2 mpjority of-this opep volume
will b2 @1eq.402. Final tightening of the fitting (pull-up)
w Il then cause the lubricant in recess 32 to
[0026} ubst aiFfigsab lapd AAdustrabs amther aidbpdinoenp bEthelpyesknt invention in which

o on 5 R . e B o e
lubricgie! MRdithNg bihes HBYFIRENSP §8dlar 't&th%PoﬁF‘i%& 12, 354\&‘@ 4A except that,

2006/ 088668 PCT/ US2006/ 003909 [ 0025 us it Wil
in thisppbadimante thergigmo regess A2 (El@nz)emt fen'ﬂlet 127 defars eull-up Accordmgly,

o 308201 WS e S bR B, BB s some

or allt bf recse 5260 défiekl, béttveed thell dutbtindaedaged SERANS frruddm2At and the
of gpen volune 413 (whether inboard or outboard of

corresv%dles (Fhgeging @ﬁéaamnens. gurfage WPl (o1 M r3Bandhenysipap (rgsultyof final

e R AL B ] B s e

formsps aesvit dfrtheﬁhaldrghtmmgprobess a Inavearédares svithothe prdsengt invention, an

def or |on i p tin rovi ded with . .
abund%caan %ﬁqoq@ﬁ%g %{15 aqi_ﬁge:p t; Gop %zg‘fe %ﬁ, Just as in the
prewcelg‘@ﬁﬂi,baﬁﬁgmls simlar to that of Figs. 2, 3, 4 and 4A

except that, in this enbodinment, there is no recess
Lubriczmt Applcation i n ferrul e 127 before pul | - up.

ccor di f.e e 127 | t
[0027 of or ell‘%g P?anﬂ%y%g&slﬁh %U%Wdﬁlce Otéugliléiﬁ% isga nY‘Hg‘? ﬂhg "ihion is not
critical @f@ an@techniquef caneieesseds Zﬁ)rdﬁamplﬁ;l ﬂwtumwtm be apphed to one,

out bound edge 529 of ferrule 127 and t
some ppyplf e&%mﬂmn@ﬁﬁﬁgm% e %ﬁﬁlﬁgthwpa%b feymules,pnci{og or gripping

f t
rings) Dy prR G e oo AL toifle, briifine i 8 4@pliGion tique pefore the
comperzdis avhiastentdedsdn aﬁdmon,f mertabmsana cambalappbéd aﬂler tﬂ:e mpatts are at

i ght eni n r,oce accord W t he, res
teast.|aqddlke ol OGS Rer e o R, Poket: Reh@GB 57 copg g there is
sufficiéfit HHRIVRdRofsthét Miking (Hﬁaﬂﬁiseﬁﬁﬁﬁarftﬂgn pil¥ep BSthbthad BSundance of
previ ous enbodi ment. Lubricant "Appl i cat| on [0027] The

lubncwﬁmwslmtowpmholamealﬁandance of |lubricant is provided

100281, "B, ol Y b o PSR BT B YonBied by

combi@ii, the Iubricant with a suitable carrier and then allowing the carrier to evaporate after

lubricant application. For example, lubricants can be combined with organic solvents such as
mineral oil and other suitable petroleum distillates or they can be emulsified in water for this
purpose. Carrier/lubricant weight ratios in such compositions can vary widely and any such
ratios can be used. Typically, carrier/lubricant ratios as high as about 10/1 can be used,
although ratios of about 5/1 or less, more typically about 4/1 or less, or 3/1 or less, 2/1 or less,
1/1 or less, 0.5/1 or less, etc. can be used. Of course, no carrier at all can also be used.

Additives for increasing viscosity can also be used for providing thicker layers of applied



some or all of the conponents formng the union (i.e
the conduit, ferrules and/or or gripping rings) by
WQRP6I0BRES8 sprayi ng, coating, rolling, brushingPEN/USEH06/003909
application technique before the conponents are
assenbl ed. In addition, the |ubricant can be apﬁligd .
lubricaft and heumepaotesluhneanataﬂet pull up| oRegardlesesaftihip| apglication technique

used, By apopels iy Hould R Giptit 98 0 2 PRy R pundance

of lubAS&R Yr¥seafd/ or pull up so that an abundance of
| ubricant noves into open volume 413. [0028] Note,

The Lubrigant t hat t he anount of | ubri cant appl i ed can be
L N e

gravitgll veder thelbonditiods a;aptheommg nnidmowile bansed;, a.ddubhlchd'nmﬂzlons as a

can he conbined with or ic solvents ch as. _ .n.ne
Inbricgt ungeftheser eamduiiane At-emBioh depisares dna poetCiPRCOT AR {?aween the

engag@?sru?tgr ol btrﬁlle fgaﬁg doﬁdﬁ%%ﬁd faritle Phﬁgﬂﬁ% Hﬁgqﬁ contact zone 402) can

wel ght ratios | nposi t | ons
be usedeas thahgbrmantahyheapmsan jnventiién. Exdraples mludbemnsnabl oils, oils derived

ﬁ'omci%,ﬂa% :@{gg’carr té ri, caﬂ Hlsat%yl 0S a hesgs?xilgﬁfﬂ;dmcracked

paraffir %ﬂs”@?ﬁ%&ﬂ@'ﬁ' &yl'xﬁﬂﬁféts thereo®! Bﬁﬁﬁple@ rof3éyhtigftic oils include

| ess r | ess 1/1 or less, 0.5/1 or less, etc.

hydroxsameueedma,rafﬁmr pd?falpb@oleﬁm, @alcyrbn@pe,aalkxlbpn@aﬂs, Zolvglyrels, esters
A
st HSErmsO JGR b SR o AEFAL AT, cone ot

and th20RI6Y. O@ﬁﬁ&lﬁ(&'ﬁﬁ 8226 neAIDO as |1s)krfrl theytan be grdvidedewith various

nore | ubricant after pull up. Regardless of the
additiygsp Well ke dedhi! ah@anbé@glshﬂowe oS, SRR PIESSYGi dpents, wear-

reduc‘!é(gp b &ﬁptﬁlﬁﬁ&lj }u{j%(fi)ﬁer@ kRGNt oaﬂt[b?&dmlgﬁs; tdﬁtefﬁ?a'ﬁ'té aHfl-fodtfl agents,

dance ricant "1's present I cant
and tlieOIi)l?.@] PESmalat ieairhylesaye vatcas m]-sqltble malgbdenguoi ebnipouads such as

moly G R, P PRSP R R, PAo RS Aarase SR Virious oi-
solub%ﬂboﬁﬁﬂ%ﬁhﬂ@ﬂféh% ZAe d{am@ml W(“ZDBPE) Q@nbe ikons

whi ch decr eases the coeff| cient of friction

[0030]()et wee mm Inbuingpige fngrtisular ersstare thags Bt ehibitenndicpt resistance
such ag d f er bl tﬁ éh%égg %{o'aﬂ ﬁie'&q 'fgnﬁlﬂgtrea fof Q&nﬁ%n%ﬁﬂme motor

rrcan present I nven

oils, sEib@ﬁB bﬂ§ mmﬂieuﬂ& IThae), rrﬂhteﬂalb meeﬁng thedpecifieatiorfsrfonGomupl I, Group
tar_or_shal e, veget abl e ojl s anl mal

I, eruﬂb&ira&rz&i ogiCroup Yrhase qils o1 e ARIB @ﬁhtﬁsw (idelines can
be usédl. E’lﬁuﬂflﬁf)ﬁ 'tsCmQ&% fio rpeﬁoﬁw-&?ww 8L Qils c@ﬁﬁﬁﬁig‘%ﬁ 14kt about 70

synthetic oll's I nc rol someri zed para I ns,

Wi.%, pdrg ajwmylaeiﬂastsabomcﬂwmeaml esgemgu;.tm Aeashahont 90 wt.%, paraffins are

inter: o y%,}éqnﬁclu%qaa sgtrg;%er &&%&pé@y% Er 2 O{ di bas'cﬁne numbers of

less tiinl 9,0638hH USindaReh 148 tﬁdnk? as%éféanmieh%wﬂsmemm are especially
neat (i.e., as is) or they can be provided wt

interestingi ous

[0031] Examples of particular lubricants been found useful in accordance with the

present invention include hydrotreated mineral oils such as the Parpreme line of severely
hydrotreated paraffinic process oils available from Universal Oil, Inc. of Cleveland, Ohio,
and especially Parpreme Heavy; the Shellflex® line of hydrotreated residual oils available
from Shell Oil Company of Houston, Texas, and especially Shellflex® 2790; the Mobil DTE
20 Series of petroleum hydrocarbon hydraulic oils available from Exxon Mobile Corporation



additives well known in the lubricant industry such as

‘?étzé‘{e‘{%ﬁ&r essure agents, wear- reduction agents,
i Rodi fiers di spersants, antioxidants, PCT/US2006/003909

detergents, anti-foam agents, and the |iKke.
artiqul ar, exanpl es, are_various oil-sol ubl e nmol ybdenum
of Fafifiso ieiihiae snt Fspeciadlyy Bl L 261 BecMoBiteYssmioliaet 306 Seriss of
solvéht rofiabd!Bds® FRONAIANIE tonf BRROY NEDile oMo of Fairfax, Virginia and

sol ubl e zi nc conpounds suc

espegiadlyklylobilt WeoptinsBhitte fdzdoPliye af IMOIEO! inkseral] 603 Qailable from

i.quj brica of rticular, interesi_are those
Wl O, ¢t 3 siRents, 56 A cspodabrivalo ssmmeo0. Castor
oil, which i hetrighrerigé o€ ieinohie abi LLeLaal - -
qﬁﬁnb,ijsti on engi ne notor ggélﬁé?ﬁg?jﬁé%%ﬁlgb%ﬁg&g%s@%%ﬂ filled with
metgllig glveyflake. nmterial s meeting the specifications for ~

oup | . H, up_LLlI, .G o IV .or.Goup. .V, base L.
(0033 PUP + Thir Ahsitl of & it btiveiinls ' n driticnh @Bde hapically, liguid
lubriognts o€ dny viscosity datitbeiwaadt No?iﬂﬁ!l@y,%%\r&?iﬂ@ii@ﬂ&‘lﬁ%ﬁﬂteﬁiu have a

9

. base oils cont 3i ning at |east about 70" wt.
Visce i:fE"&'PP util tp d 2000685 @ 49 Camonntypinallyeatpat 200 toy1,600 oSt @ 40° C

,andé_%ﬁ&&ialﬂbgﬁéht%bwsd@cgg@%a‘&ns are interesting.

Li quid lubricants ma romhi ghly paraffinic base
havi ng i odi ne nunbers of less than 9, |ess than

X
and eyen less than_.1, as, determ ned by ASTM D 460, i
[0033]{ e esp P‘édref 0 mﬂ’feefl’é’ﬁ'}ﬁi@f ﬁf@g@g]thmmp@gm@mmn, the following
workig trxaenléy ark pRyvideant s been found useful in accordance
with the present invention include hydrotreated

[0034) ey a1 Inogach egca@ple?_g mclpaoqméﬂmgql‘lé ﬁ-ennallﬁe?mfdtﬁmess steel and
il G0 B S0 5 ST e o

ferrules fittinigadf] the RopepiiRORatl i Figst e 3Shaikf | i ;
o oi | ég.av ai31 ggilng 41??3%)68%%({]ﬁ1e00ﬁ?m£ fatigue

. %ﬁdroﬁreat ed, resi dual )
Tesisiafes, ﬁ%pomg fefgrmingda sThia uesedonec byl fixingithe Ifittimg (u )a jig and
.b . r - .
v1‘ raﬁ}ﬁ/ ?gg‘gﬁ%gﬂ@%& rtg%ﬁ%d%% ﬁ?g %"32? bﬁg%%‘?éowy%cyﬁ{?b‘m’r@mns per
minug, @pietad wltematirg viBesd I 1084 668 POTHl WAR2ARAGAH ARI DT ®D011 inch and

Lrf-ax  VMrgi.nia, angd .especi all Mobi | DTE 26; the
then {{BbrotiRhe bt foft e v BRRES eTejed tatpepurred bubreiendi uilure.
[0035]i | s aVviai 4 d@pdteconk xg@n{\@@i rakd .
. séai rfax, Virgini aﬂg%}tgpé espec:l’axiole%/ugll\l/%%ﬁl ﬁé}ag o1 | nt((e’(tfh)‘3 condut or
ﬁttmg.461;n & #gcandegtoun eofotomppemive exanapilesyisoid corasensibdlizl fubbidnts were

sl 485 U LB s el o g

carburizatipny et sichpleophysical applRiationéh the &8 o@'l%claﬁﬁ:slqﬁﬁglgaas wax and/or
ake.

can castor oil_filled with netallic silver
greasp-igs spnsigiency; dgsthing gseun elcompauativel axperimants, tiguid dubricants were

L T T L W T —
then ppinning dhe fairile inas eentrifuges toserhyve efdesfdebticant. t On some of these
exam%]%§,ot%g ngl%%le@s 40(%‘ tgé llqgrrigan% )c/;galltfnagl wlzvg,s %E)r?llljetr czoggoflgd 11)y Oc?)Ombining the
lubricant with mineral oil as a carrier. In a final group of experiments, liquid lubricants were
generously applied so as to achieve an abundance of lubricant in annular space 413 outboard
of this contact zone. This was done by brushing and/or spraying the lubricant (without
dilution with a carrier) onto the conduit in the region of contact zone 402 and annular space
413 and then sliding the rear ferrule into position followed by pull-up.




and especially about 440 to 500 cSt @400 C. Exanples

%82@3 In order to nore thoroughly describe the
0O/IB34R y et | on, the follow ng working examPCaRIS2065/003909

provi ded. [0034] In each exanple, a 24 inch conduit

0 gﬁde fromAl S| 316L stainless steel and having an
[0038),¢ si de Tae fhickessopf ¢he dutgicanic hoating jm itree dompamtive | dxeinples was

[ two- ferrul.e fitting of the type
o B R B o 4 S oo i e
assefubledt | Fipallys egheexampled whab&fie®but B Que®BAYT times for developing more
a

ace d% rmned. This was done by fixing the fitting in
“ﬁ d vibrating the renote end of the conduit at a

[0037] THe 8iFfeYeR Y | ps _per ,
o i Srfodt ARRMD APk (et efitdadh e BMRwR Table 1
total alternating strain o ?bqg 011 inch and then

determining the total nu rigint vi bration cycl es that
ccurr fore canduit, f > [0035] In a first
Nongon'parlggil Z’cg&tﬂ&%&rsmaq&ﬁ“@%twaﬁé@%ppl ied to the
Ag Pastedui Castor Oil Eérithinthg dbBuf2SHREGHIVEE BRI Ahksonpar ati ve
BN exarrplﬁ , solid or semsolid lubricants were applied
by v ar@?nd?lm‘@r posysist weas tapplied between fermile and tuberimmediately
el ect rAsEPEHYP. | ow tenperature ‘carburization and
Oxidei NPl AR RYRIeCRkf: ' | ' e _case of lLubric
havi ng 947\/\?&% ‘?&fﬁﬂeﬂegﬁ%%éﬁ i B8 matie cgmbe%l ¥ Qrg “Patent No.
3 e%}}iﬁerimants, liquid

third grolp of conpara

Shellflgnr | cihellfexte2?0 sph tiydgitseatiitesianhltll ieng 8¥ischaity bt Bhout 494
of t heSti@UOMg atilablePorGhell 031 Cotpathyor Fbtd) Texas

Parplle rl_cl;a\nt,angﬂthenezglnnlngtheferrule|n.a ) _
cent r i PIRIEME o Fove e SVErly hydratreated . paraffigisprasess oil having a
t hese V1¥R8IRnL PE aboyt, 448 115tk (@ <40°Gt availeble ufseinc Biniversal Oil, Inc. of
coat i @Wﬂ%‘df Qbtther controlled by conbining the :

WO OCOititl 18001, ety AR Lnglf i) g o viscos
e I S
| ubri can h anr%? ar space 413 outboard of this

Cast Qint a€t Pz dBestor il s- via ighy eefinedtdasfoh iof0pRA#¢tRaving a viscosity of
spr ay ebenttd:86 8816k 5@ 29 hiilable Sérh UHeOPor it Qil Company of
carri avostfuM,Négers@ndui t in the region o? cont act

A Pzgege égz and annul ar space 413 and then sliding the

E9Ster  PHYSTaste n(gsten Sik fided with bews S0byt. YusilvenmpetaBfMER and about

2006/ Bz8EBoPathemliddabrd@sB09 [ 00361 The thi ckness of

Ag Plhfae | ' C i: j onparativ xampl es S
o TG AR el ot i TRRE o R a0 e terue
Wax pef or & hlgnsd eforpionepetmlaim Whagesini on were assenbl ed.
£ nal Ly 1 X I s.carried out nunber of .
P 8 s M SRR Bl oo bt ook e avaa
di f f eFEREPOBN bR Comppeionef Bairfas: ¥eimie | dent i i ed
Vac 186 t h¥adwalline 4619 S5 réfined base oil having a viscosity of about 448 cSt. @
40° C available from Exxon Mobile Corporation of Fairfax, Virginia




Table 1 Lubricants

WO SMSon, 5, < ver motal flake

: gﬁgirat

No.

Shel I flex(r) 2790 -- A hydrotTad¢2d resi dual

gbtain

None No | ubricant or

a

ot her

surface

| containing
fl ake BN A boron ni tPOTHES2006/003909

dry powder was applied between ferrule and tube
ly. before puII-up Oxi de An oxi de surface

ef are seb forthvindhe fdlowing Eable 3; U. S. Pat ent

6,547,888 was forned on the ferrule Shellflex
oi |

havi ng_a_viscosity of abdigcledA%ntil Foilure@ 40C avai |l abl e

frqm SBehduifd | |Conpany [of Houstpn, Texas| Par pr eme Ave Cyolos
Parlpreme| Haaly |- - A sevieddilentNYOAQL fgRt &d paraf finic Until 4
pr Q@uas, Pithidka\i MiridantV Ly ,?51 t| 448, cSt .
Ex40(,1ﬁlva| a égéfromnuﬁv%ﬁ&i h% (e ind'© e?,é' I%%ﬁfeve 3&? Fa11u,re
Gl'pL{” oV D ‘V‘V.A,CJ SUprefe-jzouo A pe rO! P B (000 S)
(mjneral oi I) raV| ng alviscositly of abcut 481 ESt. @
20 TCavarts FomYWaH-over—O-—-Conpany of
AStron’g;s,v |qj‘g’scﬁ ®Cast| G| C |p. Mdstorl OB --|A 322
Gro! ghty-t+-eft+redreast-or—gi-l—product. having a.viscphsity
l.poyf aboul 6. 3 b 8 St okes @25 @ avail ablle from [The
Yoi-k—Cast-or Coppany.of _\edtfield w Jersey Adg
B past e%gi ;Oeq3§P<1§tgeP1m Cast or Q|I~GQ0lgn [wi t B abput N30 624
wh-H96-sHver—netal flake and abdut 15 wil. % of ol her
Csoli d2 ubIOrQ?’ém BN Ag Plate SilJe.085ne [- A2solf|d N 482
!al_g_rl off.aetallic silver was ellectroplatted ontojthe
Difefrube | Bf35A] Oxisled of vari oug peNeol elm vaxes| DTN 26| 548
A-petrolleum hyfrocarbom having|a viscosity of about 71
Grpgdsi | @40 C avpil able |from Exjon Mbil ¢ Corporiation
of | Fairflax, Virginia Vac 146 Vacuoline 146 - Sol vent
Erefined [paf®60| BhdiHlexng a i scosi 19-301 #boug 2448 CRL. 1.053
]@ 40 _C |avai |l apl e from Exxon Mbbi |l e Corporati onf of ’
F' Fa) rfax,| 0i0B§i hSkelB1e¥0] 20G¢] 0886680 G T/ USZq@e/ 00399 995
2The results obtained are set forth in the foll gw ng
G*Tabl & 2:{ 0885 e| Shellflex 3/1 10-30 8 N 2,384
H’ %2 | 0.035 | Shellflex 3/1 10-30 9 N 2,276
I Y 0.049 | Shellflex 31 46 7 N 996
J Ya 0.049 | Parpreme 4/1 19 6 N 1,373
K Ya 0.049 | Parpreme 21 41 6 N 1,519
L Ya 0.049 | Parpreme 4/3 52 6 N 963
M Y4 0.049 | Parpreme neat 230 6 N 3,889
N Ya 0.049 | DTE 26 neat 88 2 N 1,310
o Ya 0.049 | Vac 146 1.5/1 48 2 N 2,311
Grp 4
1 Ya 0.035 | Parpreme neat - 4 Y 18,468
2 Ya 0.035 | WOCO neat - 4 10,061
3 Va 0.065 | Shellflex neat - 2 7,764
10




i [ re Conduit Ave cles Wall Sol vent/
Cles Until Failu Cy ol vent !

un- Until Diam Thick, Lubr! cant |
‘@ﬁ?%‘*?ﬂ"@%@gm of dance Failure Ex. in. in rati o RCTVER2006/003909
Sampl es of Lub? (000's) Gp i A'/ 0.035 None NA 8
a5 2B —0-0-035 Ag_Plat e 0001 in 2 N624 C

P 0% debaste b \esg2 (D 9@ 0.0B5 &kidd NAY2 | 4,089
N-SH46- L4 Shel | f]ex 3/1 1D-30 18N
41 d52% o4 90625 CaskOnk | bx At ' | 10-30 10| N %5 |G 9 1930

X.3/1 10-80 8 N 21384 H % 0.035

Qshdl 114 ef P35 {0Wap o N 2,126 | 3/ & 0.049 Fhel [FTex — 489
3H4-46-71N 9961 ] 3/a 0.049 Parprene 4/ 1 19 6 N|1, 373

K Y4 0.049 Parpreme 2/1 41 6 N 1,510 T 374 0 049
L CpaﬁlﬁtHﬁ@lnw@BgRB N 963 M %0.0 9 -Parprene neat 230
2, CendnitHawipessN- 87 RR0. 049 DTE 26 neat 88 2 N 1,310 O

5
3. CondOHMalness468ARE 1 48 2 N 2,311 Gp 4 1 V. 0.03
Parprene neat 4 Y 18,468 2 '/z 0.035 WOCO neat 4 Y

0380y ek Tl 3855 Gkl piad e B¢ ot Stimion mace
with g Inbrigapileeing) poayidedds theCandletif} koefl?2 forrded betwaf the conduit and the
rear ferrule of the fitting, as measured by the cycles until failure, increased significantly
relative to the same fitting when lubricant was absent from this zone. Moreover, when an
abundance of a liquid lubricant was included in the open volume adjacent this colleting zone,
(ie., annular space 413), particularly good results were obtained (Examples 1-4), especially
when heat-resistant lubricants were used (Examples 1-3). Compare, for example, Example 1
(18,468,000 cycles until failure) with Comparative Example A in which no liquid lubricant
was used (322,000 cycles until failure), as well as Comparative Example M in which the
same lubricant was used but not in abundance (3,889,000 cycles until failure).

[0039] It will therefore be appreciated that, in accordance with the present invention,
the fatigue cycle life of such fittings can be increased substantially (i.e. by a factor of at least
2) compared with otherwise identical unions not including an abundance of liquid lubricant.
Indeed, the cycle life of Example 1 was some 4 % times greater than that of Comparative
Example M in which a non-abundant amount of the same lubricant was used and some 57
times greater than that of Comparativé Example A in which no lubricant was used. This
shows that the fatigue cycle life of fittings defining contact zones of high gripping pressure
can be easily be increased through the present invention by factors of 5, 10, 20, 30 or even 50
or more compared with otherwise identical unions not including a liquid Iubricant.

[0040] Although only a few embodiments of the present invention have been
described above, it should be appreciated that many modifications can be made without
departing from the spirit and scope of the invention. All such modifications are intended to
be included within the scope of the present invention, which is to be limited only by the

following claims.
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A

—————

Q% 0.035 Wax neat 4 Y 489 1. Conduit Hardness = 75
RB 2. Conduit Hardness = 87 RB 3. Conduit Hardness =
89 RB [0038] From Table 2, it can be seen that the
fatigue cycle life of each union nmade wth a
| ubricant being provided in the colleting zone 402
formed between the conduit aﬁﬂ the rear ferrule of
the fitting, as measured by e cycles until failure,
increased significantly refagijge to the same fitting
when | ubricant was absent Tromthis zone. Mbreover,
when an’ "Rifindakeieh afconduii igyoided tba ifictant sorstoi fo6h WdBHact zone of
| eting zone,

hichi ; ' t this.
igh Igflp}ﬁ RE paR&Re E&Wﬁ?th@%fiﬁcﬁ%’rt‘he i [ulflﬁl& gﬁ) 1 §nea@iag syéasg of the fitting, this

Contq(%. e.eaw?nnul gbr space
FNedIsing usbbaErbuipregior o Aigh@$ Beak Briéd ke -
openh\%ﬁ‘ﬁmé %gjn%tf%nt %ubri cants _r‘gg used (ExarrrlJI esmﬁ%gfﬂ]e conduit, an
. d(;c;gpar e "PorBshipithe Urion pdiagent this1@ntass z0G0 thy ditiés including an
abundamee bf Equidl Wbeibaniin bt I6RERBERph bE : | n which no

LTquid fubricant  vae ey (322%‘%@9’?1@?'umi|

failure), as well as Conparative Exanple Min which

thre same hubidgant: S d but .nqt, i.n abundance

(3, 889, 000 cyclgsahlr#ﬁl’ aeu%?%?lé‘}“.“? ﬁb‘iﬁf@]ﬁ i§ agpligd to one or more

compppenteiyhe ubien sg what.exdoatpedl-1ip) tuid IMbrRGROK BRRCS eMnt PetlvdSh the wall
suc

f theRlof | ntion, he fatigue cycle life of st
I ?‘?E{é“sd t@éﬁ“&%‘%ﬁ&?@%&@%ﬁ%ﬁ% #hitileast pqtior of thys @ntact zone.
factor of at least 2) conpared with otherw se
igenti | unions not_including an abundance of liquid
I

bri caft Top &tm 2, hderoyre the donfaet oineEx adipdedt heWdgion of highest
arative

t andfurther ' . th of Co
; rl::SSExarrpI o ﬁhfﬁﬁﬁﬁf c &?Oﬁg%% g%@ﬁﬁ%ﬁh%ﬁﬁ@ﬂ‘%&? t he same

| ubri cant was used and sone 57 tinmes greater than

that o C}g[ﬁar ti.ve Exanple A in which no |ubricant
was usjcfehdﬁ'j it gtad%lﬁb%/\én f”'ﬁg‘%' theyfitting of theeniopds e bltetypeditting.
fittings defining contact zones of high gripping

p essull:ﬁa can be easily be increased through the
present 19 HUFKPF gainby. inavhieh thedittitg ofile ulln i8Q collet@MaRformation

grip-typ0 fitigfg. More conpared wi th otherw se identical unions
not including a liquid lubricant. [0040] Although only

a few enbodi nents of the present invention have been

scri ove, .it_shoul d be appreci ated that many
ol ;%di f ilg‘gﬁﬁ“g"%s"fg‘:éﬂmofe ‘ﬂ”&&f‘é“ Hherarbeiing drspranation griptyma fittieg is a two
errulesfifting thaving astromereaiile 881 & R Q. h . _
onea eng]gi filgatfi ons ar_é‘J i nt endedél'at(:r‘cr)EE g’ Fﬁlc]{eﬁige l& Paving prpese which
£28%5 (6p& D! tifecqnduy dhtrebyntpemingdhe reghircbf hightsd shesslinMhd /eIl of the
conduiOffedt gVl @vhetedth bOMAA Fofid A flBined I15y % re:(:l:rLélrrl\L{Fe, and wherein the rear

ferrule and the conduit after pull-up define an annular space outboard of the contact zone, this

annular space containing the abundance of lubricant,

7. The union of ¢laim 1, in which the lubricant is a mineral oil, an oil derived from
coal tar or shale, a vegetable oil, an animal oil, a hydrocracked oil, a synthetic oil or mixtures
thereof.




1. Aunion in which a conduit is joined to a fitting

so as to forma contact zone of high gripping

pressure between the wall of the conduit and an

engagi ng surface of the fitting, this contact zone

bei ng outboard of the region of highest stress forned

in the wall of the conduit, %n open vol une being

formed in the union adjacent fhis cont act zone, the

fiBli ngTheehiedi W3, cLjguid | ubricant, in

at least a piggtqfi%}lﬁgﬁ’?}gi s o&g’ﬁ h\% Cﬁflngllsl azs.yn#’ﬁécﬁ isgigeted from the
grougf cqupigiing I hydeqisanerized pachffinsh robsaighablefiag phdlgchiér@, @NGlbenzenes,

r . f,the union so that, upon . '
polyBhe e R FRITINERS: Putond i 410" Busis Al axbikpgrmenmestiicone oils
and péxtres therebfie conduit and t he engagi ng surface of the

fitting in at least a portion of this contact zone. 3.

The union of claim2, wherein the contact zone is

adg.acenthd hgof 9| iNighEes . further .

wherei n the open C%}In Egr’réﬂi s ad?’gégﬁcﬁﬁg%gg% %%IP %, Bfrpleum-derived
base gil. The union of claim3, in which the fitting of the

union is a bite-type fitting. 5. The union of claim 3,

in which the fitting of the union is a colleting

deflor nellicomiog ot plaini[ ifi ivlitNehe SotrolbRM-deiveD b Gl &idfins at least
abmf%oﬁpﬁre'? the colleting deformation grip-type fitting

is a 1?Igrrule fitting having a front ferrule and a

rear ferrule, the rear ferrule having a nose which
engages the wall of the conduit thereby formng the
r e@i © gfionof Hlaim 1 sthewsirsa substatial wablnt of thebpen adndelistfilled with the
lubricahd er pul | -up, wherein contact zone is formed by the

rear ferrule, and wherein the rear ferrule and the

conduit after pull-up define an annul ar space outboard

oﬁztgﬁ contng.zoFe this annular space containing
thé ABTHYSREECIHM | Wherringmajority ofithe open fohumsfis §lled with the lubricant,

in which the lubricant is a mneral oil, an oi

derived from coal tar or shale, a vegetable oil, an

an? mane yen okelaiyd weareio kb of tie operavaynd fséilled with hedtbricant.

m xtures thereof. 13 8. The union of claim?7, in

which the lubricant is a synthetic oil selected from

t e Ghowporceiudist i wigreih teysden v siane id Bfed b ¥chiatsrule of the fitting
andﬂgglxﬁhphaoleflns, pol ybut ene, al kyl benzenes,

po y&fycols, pol yesters of dibasic carboxylic acid

esters, al kyl ene oxide polyners, silicone oils and

m xtures thereof. 9. The union of claim8, in which

t e Hhornenat clpim ihabercinonsubstpetial emeunmadalid o2 volassis filled with
the lub¥ichnt. 10. The union of claim9, in which the

petrol eum derived base oil contains at |east about 70

W . % paraffins.

16. The union of claim 14 wherein a majority of the open folume is filled with the lubricant.
17. The union of claim 14 wherein all of the open volume is filled with the lubricant.
18. A union in which a conduit is joined to a fitting so as to form a contact zone of

high gripping pressure between the wall of the conduit and an engaging surface of the fitting, this

contact zone being outboard of the region of highest stress formed in the wall of the conduit, an
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11. The union of claim1 wherein a substantial anount

of the open volune is filled with the [lubricant. 12.

The union of claiml wherein a majority of the open

folune is filled with the lubricant. 13. The uni on of

claiml wherein all of the open volune is filled with

the lubricant. 14. The union gf claim1 wherein the

open volune is forned betweerd?a ferrule of the fitting
operavidurhib Bei @ st in #2- uniddeidiHak: f im1 rei.n a. ,
i ujﬁﬁu&ﬁ antial amount of th ewg plgghlgg?lﬁ%lrcg 85 ft}?‘ivﬁilag \R}Cpﬁh“g sufficient
' TICaB P drif pPenI@Iunihte inerieane thof fated epcleinabeiHRIvRIGR by a factor of at

leastTRb &1k 18 lume. is filled with the
lubricant. ang‘?g’%“%ﬁgmﬁﬁﬁ%aﬁ“‘&f’ﬂI}PfalPﬂP BeRRe kbriga) | of

the open volune is filled with the lubricant. 18. A

uni@n iR ¥hich a.conduit is joined to a fitting so as

to for M &G REIBNBE he atiBymexgh lifgiofg upreadsuwesn a conduit and a
fittinpét whizh atdoBtav@done 0f hich Sriceine Ui engagi n
paSurface of the fitti trglﬁ%n?% gB Jg%%?g,(:c? gh%%d; og&uﬁam between the wall
© ggf’}a t;eer;io:%ﬂ eRgaginggiusRco b Hiegfiteisg, mfsrmsakc):f mm?eih@ otélIBSard of the
regioWaif lhi Hest e n en volume being forne .

g_’ in t héeh uni on %&gg%énntth%t%ai}]gdctggf%tz6‘?18?31% YRlumg bemgdormed in the

unior] geognli thiy contaétizohent | i quid lubricant in this open

v to increase the fatigue cycle life of the union

b;}héajl SEt SPBFSI4E lncﬁ% an fRindaicgof liguiddubrivant inert Wiasten portion of
this opelendli@al uni on not including any lubricant. 19. A

process for increasing the fatigue cycle life of a

union_ between a conduit and a fitting in which a

cdft ate preerss of chingH 9gmihprimy sylrseasalradust 6f ®alopeh WRGRe is filled
with tRéubrikhpc Pet ween the wal | of the conduit and an

engagl ng surface of the fitting, this contact zone

bei ng outboard of the region of highest stress forned

in the wall of the conduit, an open vol une bei ng

f Bt meThei frotdd® of WHiAN PULEEENS il act zone, 1h ,
b ﬁﬁocess conpri si ng inclug?ng aﬁﬁg@%%ggkkgx%fOﬁpﬁhpdﬁhd‘“&‘me
UCiipri cant in at least a portion of this open vol une.

20. The process of claim 19 wherein a substanti al

amount of the open volune is filled wth the

| sHor A 21, The pbrocess of claim 19 wherein a

o oo Breidigt LM REF B o ey vy ks the ubricaat

| ubricant. 22. The process of claim 19 wherein all of

the open volune is filled with the |ubricant.




