WO 2005/ 106310 PCTI US2005/ 013758 Fitting for Tube and
Pi pe Rel ated Applications [0001] This application
weboasidssidie benefit of United States provisi onperRgbd8o137ss
application serial nos. 60/564, 358 for HARDENED TUBE
FITTING filed April 22, 2004 and 60/633,885 for
FI TTI NG FOR TUBE AND PIPE fil ed Decenber 7, 2004, the
entire disclosures of which are fully incorporated
herein by reference. Background of the Invention
[0002] Flareless fittings have been in use for decades
for conduits such as tubes and pipes. A flareless
fitting is used to connect or join two tube or pipe
ends or to connect a conduit end to another assenbly
such as a tank, a valve, a manifold and so on. The
applications are as varied as the types of assenblies
with which the fittings are used. One very commopn type
of flareless fitting is a ferrule type fitting. In a
ferrule type fitting, one or nore ferrules are used
to join or connect a conduit end to a fitting nenber,
typically called gkt he fitting body may
t hen be j oi ned to%(‘lgt?ﬁ%ié&glﬁ}%%m fot her assenbl y. In
a ferrule type fitting, the ferrule or ferrul es nust
establish a fluid tm“&ﬁﬂi“%!‘ﬁi cul arly under
pressure, as well as adequate gr of the conduit and
protection against vibration fatigue. High
[0001] Prisfapplication cldimk thedsenefit i UnitedSiatenprivisidiiab phteinapplication
. vaa%glﬁ Cs‘% V,...S0lon, Ohio, are cgcfabl_e of
serial o3 RO BAGH GOp AR NED B B IR EING flod Apeliz,2004 and
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disclostmes obHwhightare fullyl intnrpetateddfensin by referehcé.s conpr oni sed
or the ferrule(s) can lose their grip on the conduit.
| WO 20051106310 _PCTI US2005/ 013758 [0003] Ferrule
style fittings hBackeroundofitheIsvemion ot her end
connections in that they do not rely on any speci al
eparatjon.of the tube or.pipe end, other_ than | ow, .
10002] Bi5ERE Frsih v heen tacs i adeRPE anglin Sinps Hbgs a0 pipes. A
flarelds€ FEH oSS uSEE RS @ninB& cr§ainStwantbd Hpﬁﬁpg bhds od 8¥fhect a conduit end
Flarel'ess fittings that use ferrules are commonly used

to anqthergsgembly sech ada tanbina valve, pmenifeldiang saparBheasgpplications are as

e G EEAPoFT0 b R o bl
of flaietessd fittinganth fofmeXPe fititR. dh atfertile ﬁ}%&ﬁ‘ltﬁ@l Sne or more ferrules are
i

jcally, these applications are

Typ g&fpurig and_ |
used foijamedtosaanestar gonsdyitcenddtor & Sttinggmewber typieallysedlled acfitting body.
The ﬁ%ﬂ?ﬁody may then be joined to (or be part of) another assembly. In a ferrule type
fitting, the ferrule or ferrules must establish a fluid tight seal, particularly under pressure, as

well as adequate grip of the conduit and protection against vibration fatigue. High
performance fittings, such as are available from Swagelok Company, Solon, Ohio, are
capable of withstanding pressures many times the rated pressure of the fitting without
leaking, without vibration fatigue and without conduit blow out to the point that the conduit

will burst before a seal is compromised or the ferrule(s) can lose their grip on the conduit.



| ow corrosion, high strength alloys. [0005] Lower cost
mar kets, such as the autonotive industry, have their
woYsAsier mance requirenents for fluid connegibirRRS0s/013758
Most notably, autonotive assenbly requires sinpler
assenbl y procedures The autonotive industry has
f
10003] FERLS 56t BRI E'an it ore LUl $3d Bllinechifn it they do not
rely oa raayfspemhlypmpm'hﬂlomnfltheanbe mepimrand, lottter ¢han low cosbpgeating and

i.n | ow ht oughp aC|I|t|es
acbursing, T if Bhepihodhe Trpplebieraats (s Souls B b Bl ot o by

what is conmonly knovvn as pull-up by turns. T

[0004] Iﬁ'lﬁf f%g %mﬁg%agel%%éfegﬁlge%g?@ n%&nﬂl%@f Qedbﬂf%%}\égtfda%e chemical

proces3fifgeapphiatissbdomtiset oft theib hégteckliubility.f Fopexaniplehin the semmonductor
condition and then a prescribed, nunber of turn
industeg, saelHIAGS ASSHTR-RONERIBFLL A EXRFRSIvE QTAPFIcCRRmICals, Typire 3 these

t ﬁéﬁsﬁ?&fﬁpetﬁﬂﬂss teel or other
apphc%ﬂénrg“%rl on@ﬁﬁne nun‘%ﬁer of J?el r@‘%‘dg careful 'y preescrsleee%
low cdrrosiqw, highrsirengthralibys. que or |nadequate pul | -up. The
autonotive industry on the other hand typically wants

to assenble parts by torque. This allows a sinple
[0005] Lowerueoshsmaskeis.ofuch 5| the putaseotivecindusityydiage their ppRperformance

roaur 3B ol Sk Bida HERER N ldihold el 5ot simpl
assemmyt Pocydiftes | The agisRtive Imdusfry rhae mﬁetgemy $erruleityge fittings not
likely be in_ the area of tléefuels ﬁh as

only R (foshresenss duhyalioo fornas erules iR Ty stgl} prnular
membRfs thekin rb%ddxélk | fri1GAR k&(w %%ﬁﬁ?ﬁ.\t t ER{fds. Typical ferrule

pressure errul e type ess I Ngs
type fitihgs aregiidso assehibiedpby svhat @ ccapmonly kyovod ahpgh-up by turns. Two
rforrranceferulet ar el ssflttln
thread] oRROnORt, F1Gh e JoRROARS PO eheat, e ARl cund, i ne or more
ferrul%be efhd QeRRbHPR Arsh BShtBhedtoPs EREM %lﬂfconéﬁloﬁ Q@dREén a prescribed

ksi). Current flareless tube fi s are rated
numbgred HiwrnsOkedh, as] @B a-quartst or em aml grh rtamsyarg used to pull-up the

fittin f%l@ﬁf@“@ﬁ%ﬂ@ﬁ@% n?h% I east .n%;igtrrée;?ef{dlifl fescribed to

reveRPEVdrcadtduRNsr ﬁﬂ&ﬁxa&eplhﬂ-&ﬁeﬂl?ﬁe aﬂl@rﬂo\‘llve indbtryt dre thel othkr hand
P of mtec%lal from which e fitting bodyls nmade

typically wantaicassemblepatts hydorgien dhis allows g #gip letoggiye wrenBIX or tool to
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assemibddk har dened bar stock. For a straight union
fitting, manufacturing the fitting fromwork hardened
bar stock is suitable. Mre conplex configurations, )
[0006] %‘he hegtsgenktation oﬁmwlev;emﬁa@p gepeciablycfor passengsy wpe,avill likely be in

e B BARBAR 58 BB P50 kg i wi

be required significantly exceed current rated pressure for ferrule type, flareless fittings

(although not the pressure capability of high performance ferrule type, flareless fittings.)
For example, it is expected that gaseous hydrogen will need to be contained at a pressure of
15,000 psi (15ksi). Current flareless tube fittings are rated below 10ksi.

[0007] For current high pressure flareless fittings, the material used for the fluid components
of the fitting, in at least some applications, must be hardened. To this end, the block of
material from which the fitting body is made may be a material hardened by heat treating
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anount of material nust be renoved, which can drive up
manuf acturing costs. [0008] Sone threaded tube

wbizbdsi1968p on the other hand are nade from co% S2005/013758
forgings which save material and cost. The use
forged fitting conponents is well accepted for Iow

o mg%‘eﬁ&?y‘:{ fo 8%% é% anne;%gl ngﬁwﬁ% WGS any'ikhardened

bar stpek. oForvarskraight dmmnrfghn ,manufictmgeg tieofitting s wurk hardened bar

e G R ot B S 5 e

: t
requu%_sdl% t‘i’%ﬂgﬁ [4Pdr &S| X materibl. be‘ %ésé %\/{%M% substantial

m-at a high pressure rati

amounknfpmtmndlmlgst be sdragped, which can drive bp atanofachringcostance

achieved by earlier two ferrule tube fittings, even
while in sone enbodi ments using | ower cost

[0003] Seme threadad tibe Bitagspudhbe gther handearp mage from egrapact forgings which

save &mﬁudé‘g@?s?r% %%bf&%@%ww%m?mgg gri %#dnfor low

pressﬁe\apphcatmns.h The forginy protess, howéver,r canccause materiab antiehling which
the matin fitti C nent need not be forne
eliminafes Ay prwg Ei\ar ¢ (1, Torded covwantmh arxfamically Gasidbie for

éé&ﬁ*ed‘?g licdthhn@ccordance with additional aspects, a
high g ssure fitting that utilizes a fitting body of

one materlal with a mating nut that is made of a

har der rrateri al . ggg%gapﬂﬁmbﬁﬁb@dy may be anneal ed
stainless steel and the nut nay be work hardened
stainless steel. This conbination can be used in

[0009] i gieerdapc@wﬁhrcme aapq@t of theeiioventioh s fitting is pvevided et will perform

ot o Y PR fE ool Fiog Sifaet 06 o, Yo pptormance
acmemsxaﬁeitﬁézdmfenw taBe Fdtifls] ¥RentwWhild'® Merﬁlﬁocﬁﬂﬁ@ﬁtﬁ using lower

to about 2:1 (Vickers scale) or greater.

cost wﬁ@m@mo@ﬁsn@rﬁnd martenalsr mrs_esembcmlnualjstea mMadg ﬁ@wg&omponent
such a{s%rnu Xl% cs a l oV er r u t ur tugé ﬁ%%lég Eléé\ﬁg dgﬁ&cﬁsasferrule

0 pr’ov e very ar’d ment
or ferivles. NAk adFeenlt,dhe mgqemdwﬁmng e:%ﬁipbﬂeﬁt&ﬁbd agabe $érneed from a

surface, of the fitting body, [0010] In accg dance th
hardengd,matsri a‘bemmupa s REeHidesrin accerdangeyith ad chegects, a
0
high pebeted lddghnar (ORRRICRIGnE Wity on BRERA 2’1‘2‘3@2%?9% it that s

made of athaeder omneml:dn tFor sex amp]e therbodyaday boanreabutstanlessrstedhand the

ar ea of con ILn one enbodi,nent .
mt me B sk LGOPRe L aBIost Rtk | TS prgmTEainy Sk o el dihighey, prossure
apphc%.ﬁé‘xﬁg)ﬂhﬁt é:ﬂﬁlafv% FREE predsifd é@géf #aFek RGEh lé%a@é}%&lﬁﬁﬁ This
fittin onponent, by plastically defor mi ng t
in parfratiessi md:he ase okaant that pes & iherdness mpfralaavvbto the body of about

1.3:1 to about 2:1 (Vickers scale) or greater. In another embodiment, the ferrules are case
hardened, for example by a low temperature carburization process to provide very hard
ferrules, In another embodiment, the nut provides a secondary pressure seal against a

surface of the fitting body.

[0010] In accordance with another aspect of the invention, a fitting is provided with a first
component that has a portion adapted to constrain a tube gripping device where the exterior
of the component is work hardened, for example, in the area of radial constraint. In one

embodiment, a selected portion of the fitting is work hardened, for example the female
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the female fitting conponent. Because the sel ected
portion is work hardened, the female fitting

wOQiRMeeNh can be initial I y made from a non- hadqhfdoes/n13758
material by forging or casting. In another
enbodi nent, the work hardeni ng provides a nore usef ul

i StHeAL 5?[ a t he work
i harolliclenl ng cl:)g?ﬁbll nc| !}ﬁ cfén eépﬂ’rna ﬂh@%gﬂ%maoa@qq)wsmfaceof
the fem;ﬂe fittingonesnpiament. | Bedange the selpbfedQPortién {5 WO Attlened, the female

Vi [, struct e.nvention also relates to "a
'%‘ﬁ’?}’c?ng‘f‘t @n/bg dpitally 9‘”@6 ﬁ?%ﬁp%hﬂﬂgﬂ%@ewnabbmiorgmg or casting,
Inaﬂ@thbll efibsdifvett)H %}k%rd’eh)%
exanpl e, on ftgémal e threa g?}?l tﬁ ng co%ﬂ%&“ﬁﬁﬁa’?‘m to the

ﬁm%y @é&#ﬁ@& Ith¢ wiozk Ih%rdasmg xah Qndlfld@?]n bﬁﬁﬂiﬂ thread convolution that
r er.aspect of the inyention

allo e{ri:éu E{-&Hgype ntnpft ‘V’gﬁt' auether etv}cﬁd’r |s§'“°tﬁf%\r}r%ﬁ“’ﬁﬁmn dlgmrelates to

a methbd wfaselectivelypwotie Gatdening, ishich i lgi‘l%c%f

threcon ition by tygrque rather than by tur g erential ridges or
B eRamRle, on sfpmpale ﬂwﬂ@ﬁt@m@mmnmsm:mybemademnanyas

aforklpel udes a structure having a surface that engages a

urface on a female fitting conponent to facilitate
pul | -up by torque. In another enbodinent, a ferrule is

[0011]hQictsk@encd With Anbthen Sebt ¥ th ?'i\gfé?ﬁ?%,t R 1% ?5&;% gareiless fitting is

female fitting conponént to e pu
pwvwgﬂ dlat can gptienaliyre priled-upnoGts ﬁmltassetﬂlﬂedl U(Bndﬂﬁl@.d byel @srque rather

erfa l]e a surface of a tool
than %ﬂgtgé%sn gﬂl %Oef ?ﬁﬂﬁﬁ&‘%ﬁ}g E’ﬁge BLPMROERt, SHels a8 pawd, ipgludes 2
structuré havihgg stefbloe thaOéhbdkes 415123680 68 3 TER 2l ﬁtﬁflg %%g@ﬁent to facilitate
ect of the invention, a ferrule t flareless
pull-w ¥ ifrgus. .sIn W&E@Wh&ﬂ feomde is@rovded withst Sirgattha engages

| S e .1 hat S _one or re
a su.t@%cre% ¥ @Jﬁﬁ dﬁtt [gnc%n%% %%ﬁt ﬁo i‘%]&% rﬂgﬁup ?’H torque. "R yet another
emboaglinh et} tlmniut ircldes fah iesl@endd shir fass RiFiimpR 4 AWRcBRE aQol engaging
rmre ferrules to be retained securely on a fitting

ﬁ%ﬁ@&ﬂgeﬁﬁ?ﬂtevsrsmﬁs?anam oy.t hat the ferr uI es

and the fitting conponent will not become separat ed

[0012] %f@%or&&ce'vﬂﬁ% l Iaong%\ﬂr%c}g% ?r%&geé?p,?agfeg}ﬂe %o arglﬁg fitting is
provided thoat ellﬁ ot dﬂét@]l
cst al b wg aﬁyl S reﬁrrltg’%laﬁgf iJI@’glurl ng assgﬁrgbeFMyF% i%sf one o
more-#;gu]p a Jng enmeRangats qnetembvghmmtha aartrdgecnit assembly
allowk S5HR 61 9&% Iloeﬁbféatyg refafile ﬁﬁ%@p{e ngp: 3.f nb!eo%?nponent prior to

W th the puI orque
installation 80 ithat thad &n'ulqs rand Itldfﬁmag fcbinpbhdht Will hmpyédoniaoseb&ated prior to

t onbi t th th
T
one of &lofl f@ﬁﬂé%lﬁ@ aLﬁ’fhﬂ B@&n ﬁﬂgll {ol 18&&1%%1)%[ él{&vg I}tg;ﬂ'iovably during

al so prowdesafl tin
assemplirct i onal ity i n combination V\nththefunctlonallty 4

!'.:V

[0013] The invention also provides a fitting with an annealed female body and a male
hardened nut in combination with the pull-up by torque functionality. The invention also
provides a fitting with pull-up to torque functionality in combination with the functionality
of a nut that retains one or more ferrules in an uninstalled condition. The invention also
provides a fitting with pull-up to torque functiopality in combination with the functionality



WO 2005/ 106310 PCT/ 0OS2005/ 013758 of the nut formng a

seal agai nst the body. The invention al so provides a
wbhizbés/fgzigi th a fenal e threaded body having at

two tapered or canmi ng surfaces. [0014] In accPéIZﬁagni $/013758

wi th anot her aspect of the |nvent| on, a ferrule type

o s i Bt s i 5. 58 MR B 355 R i wit o

femaloe dhieadddebodythaeinkiat ldastgwi edoéinriigépriiesdi tion. In
one enbodi nent, a keyed male nut, and correspondi ng
tool, is provided that has a hex area renoved to

key
[0014] Ite&mmzdawe witheangither| aspegt rof theBmxeﬁtlmg!cfeuplc typedlarelbss fitting is

proviftfal PRI 7 Fiait i oL 5B it Bokiod of rentreli Tag oty when

the fidling G ivhi philléditp RIcAARTYN, | THY SdHe' BRbAEIRNESa lkl%?&i male nut, and
consi deration of the follow ng descri ptl on

correspepdingike) tadls s pravidedahethas @ hemarearsmaved mmvn@l length.
in which: [0016] FIG 1 is a |ongitudi naI
cross-section of e od| ment of a fitting

in accor danceBXielkes GRE2 on; [0017]
[0015] 'fh@‘fbreééh ?eat@@éioﬁhb' ék%h{ ﬁ% tﬂinfvfri?lf&%mb 14Bone BRilled in
f|tt|n nentso the ‘exenpla Itting

the asthmwwlunh Ahe, pmseli[t oma}udﬂ @elat2s | upogn cmmgmn @fo&s followmg

desc ﬁCtl?ﬁi‘ﬁOf\‘ﬁ%gfol%‘ﬁ ‘G?Fr[%‘} %%{E%Qﬁ? exe%g ﬁ % f|tt|n€|§h

section of a second ferrule of the exenplaryfitting

00161 ERS18 i EL il GO 1 o ] BRI, Bl

accor@dx@evﬁth&epreseﬂssvemﬁon; on of the nut of FIG 5,
enI arged in the area of the cartridge; [0022] FIG 6

a cross section of a bot@}:rof the exenplary fitting
[0017] EH%S«M B, rn¢C lustrgo differentchresd pptienstfar thefisting cergponents of the
Piq e exenplary fitting shown in FIG 1
exemﬁlﬁ'éﬂf‘igt@g‘r‘slfét'é\?ﬂ |g(%qdond|t| on, enlarged in the area of
the ferrule; [0024] FIG 8 is a half |ongitudinal

[0018] pres,@:ssae%rﬂeegecp&o&mec%ﬁ%pheﬂryt feirhiel JTGhe BRdMpIMR ﬂﬁhﬁg sBown in
in a pulled-up condition, enlarged in the area of The

FIG. herrul e; 5 WD 2005/ 106310 PCT/ US2005/ 013758 [ 0025]
FIG 9 is a graph of illustrative data for torque

us nut _di splacenent for the exenplary fittin
[0019] éfév%lssqu gojagged; cross section of a second ferrule of theyexemplarygﬁtting shown

inFIG. 1;
[0020] FIG. 4 is a cross section of a nut of the exemplary fitting shown in FIG. 1;
[0021] FIG. 5 is a cross section of the nut of FIG. 5, enlarged in the area of the cartridge;
[0022] FIG. 6 is a cross section of a body of the exemplary fitting shown in FIG. 1;

[0023] FIG. 7 is a half longitudinal cross-section of the exemplary fitting shown in FIG. 1 in
a finger tight condition, enlarged in the area of the ferrule;

[0024] FIG. 8 is a half longitudinal cross-section of the exemplary fitting shown in FIG. 1 in
a pulled-up condition, enlarged in the area of the ferrule;



[0026] FIG 10 is a longitudinal cross section of the
nut and two ferrules of the exenplary fitting shown
wo Booshbs31d Where nut and two ferrules are inst @F'rﬁfézéb%ms'lss
a tool; [0027] FIG 11 is a perspective view of the
tool shown in FIG 10; [0028] FIGS. 12A-B are side
S9 qegt e
[0025] FIGTD B°F i o BT daiPER BN Lok’ bt BpoRiEbt for the
exempheyﬁttiﬂgshownnnﬂ(ﬁ.gl,up the fitting; [0029] FIG 13 is
a Iongitudi nal cross-section of another exenpl ary
ing of the present invention shown in a fin

[0026] Flféhio don dongiydinal crpse pection, of the nut andtwg fmﬂgq ] @mamnplaw
FIG
ﬁmnégﬁ%&n Huﬁﬁ”eh%; u%&%gﬁg‘g ion, & gqear g gr ea of

t he ferrule [0031] FIG 15 is a cross sectlon of a

[ooznmzd; ﬁlstwﬂw&méwmvmm 6. [3,G 13; [0032]

16 cross section of the nut of FIG 15,
enI arged in the area of the cartridge; [0033] FIG 17

[0028] FIGEN1 oBangaitlecsrossssestiial iewaf ofahé iexatiplasy fitting shéwh e FIG., 1
lary fitting shown in_ FIG 13; [0034] FIG 18 is

ilustegfiag Ypapisesiens bt we e fhorfook formskBgrip B At of  he
exenpl ary flttlng shown in FIG 13; [0035] FIG 19 is

ongi.t udj nal ss-sectj.on ther Xe ar
100291 FIGY g8 i I pBipa SO of REh i AS Rishiglaf the prosent
inventibf Bhow® ik Bhgdr tighPeRRltid; G 20 is a hal f |ongitudinal
cross section of the exen‘pl ary fitting shown in FIG

in a pulled-up condition, enlarged in the area of
[0030] Ftﬁ I4atsrajhaif k{n@ﬁ&ﬁhalﬁr&s—ébﬁhmm ofith axeémplany fitting shetvn in FIG, 13

ssec anat her exe itting of the
mapﬁhgégﬂpon %gf%slﬂgb\%arieﬁofﬁ’&a}%'\ﬁ]ﬁer tight
condi tion; 6 WO 2005/ 106310 PCT/ US2005/ 013758 [0038]
a t f.
100311 4% 17 o o AUt Bt ety iy Blyp! s FIISER:
FIG 23 is a half Iongltudl nal cross-section of

[0032] FIQ! 1615 #0568 eation f the hibIHIGL S, &wg&mj thé B8 BE tHeMbartridge;
shown in the pull ed-up condition; 40] FIG 24 is a

hal f | ongi tudi nal cross-section of another exenplary
[0033] FIG: 1'h{y waf enlldrgedodrosssettion of/efitst derrd b ofitheieremplary fiting shown in
[ ght condition, enlarged in the area of the ferrule;
FIG H)'O41] FIG 25 is a half longitudinal cross-section of
anot her exenplary fitting of the present

[0034] FIG. 18 is an enlarged cross section of a second ferrule of the exemplary fitting shown
in FIG, 13;

[0035) FIG. 19 is a longitudinal cross-section of another exemplary fitting of the present

invention shown in a finger tight condition;

[0036] FIG. 20 is a half longitudinal cross-section of the exemplary fitting shown in FIG. 19
in a pulled-up condition, enlarged in the area of the ferrule;

[0037] FIG. 21 is a half longitudinal cross-section of another exemplary fitting of the present

invention shown in the finger tight condition;



i nvention shown in a finger tight condition, enlarged
in the area of the ferrule. Detailed Description of
wbleosfa¥neti on [0042] Wiile the invention is degandeskors7ss

herein with specific reference to a variety of

structural and material features, such descriptions
0038]FIG. 2D iefaspéotive i eNPkey ol m@&&@?ﬁ?'ﬂw i
[ ]be constrﬁggpi nalimti n?%glnisbéWFgEﬁexanp , Lhe Sbown in
FIG-@}'enpl ary enbodi ments are described primarily in

ternms of a stainless steel tube fitting for autonotive

| Lcati Thqse, skilled in_the art, however, wll
[0039] 155, 2 ¥ %Bg&éﬂ%‘f-‘gmﬂm%wﬁ% ef gpothes exemplary, fttingnf the present
inve:ﬂibﬁsh@ﬁh%ﬁ:ﬁs;ﬁflle&%doﬂ&ﬁ%ﬁ on may be used outside of
the autonotive industry, can be used wth materials
other than stainless steel and can be used with many
[0040] FIGA 24 tissa hal€ lotpitodinabstbss-sedtion bfthddtHer dkempldP¢ fifingRifiBe present
. Nbr epver ,, y of .the aspects of the invention nmay be
m"%ecfgﬂwn B &ipgrr tight sandition, jeplargadiin the anep of thedersuler at ed

pressure concepts disclosed herein may be used in a
onst i 85, EHGE AT bAE bbbl s iy o o s
inverfi6RIEROWH in & FAQEH tIEH tondif6: ichlarddd|in thékiBa VR fhrfule.

comonly known as a female-style fitting, neaning
that a female (i.e. internally) threaded conponent

recei ves and Detaital Déseriptiodwftheiventiony aspects of

the invention will find application in nmale-style
fittings as wll be apparent to those skilled in the

[0042] J¥hile fthe inyspsieni isndescribedh hewsint iwith spegific caferenceftor a variety of

Lt j t net reguire.threaded .
seuchidt o BEAR R ES, W o8 By SO EA o5 ity in e
and skowldmoebe comsueed i a Dieditiggl sdrist.t FoBexdimple,tBe e Ablari @nbodiments

i nventiqQn ] also find application far beyond the

are deserihed prigrag Freheke Fainkess sigel tube Eingcler pefemotive epplications.
Thos? AANEE i TRE Grtl Bowevir %Hafﬁgdlﬁ?’@éa{@cﬁ%?ﬁﬁit ?é]% ¥€€ 68{1&&%%}]%% aspects

['uid conponénts I ncludi ng, ed to,
and feasnnga iof $he invemticromiay bk vded butsidle of did antomotive iminstipglcda be used

.. and s : 2005/ 106310 PCT/ US2005/ 013758 [ 00431 .
with Gt e sha alees s s et e PO HARY Bondolts gheiding, bu
not ligiiédith| #iBE LAPHIL. %%Veﬁ%ﬁ?%%@ gsgeEtscdi"fHé Bfeh?Sh iy be used
the exenpl ary "enbodi menfs, these various aspects nay
for lawer presgune fitings ardhy higheeraied presswerisouseptsndisclossid: eeein may be

T | ; . ot d e

used bl 6'afi Byl whfn o HRp i PO BiadaCa 1P e poptication.

Still fvether, thé lekerfiplaly e@bbdifRhisCitzein Ttustfd whafrh A6y 19o8m as a
intended to be within the scope of the present

femalerslyde fitig, noening thateifrmale (. odintesnally) thyeased icompanant veseives and

abuts?.ﬁgggﬁd'{ﬁfq&fd. AR B8 ety BF [ LB C b ?g?ia{gﬁgc?alﬂ{og%n%ale-style

_ I nvent 1 on, as alternatlve na
fittingst asustiliriees appavefiti g tiadse akdllednizt Bedast. dEHE dAgention will also find

application for fitting assemblies that do not require threaded comnections between the

fitting components, for example clamped or bolted fittings may be used. The invention will
also find application far beyond the exemplary embodiments herein as to connections that
can be made to a wide and ever expansive variety of fluid components including, but not

limited to, other conduits, flow control devices, containers, manifolds and so on,



software, hardware, control logic and so on may be
descri bed herein, such descriptions are not intended

wo So08g0@1¢0npl ete or exhaustive |ist of avail ap¢fus2008013758
alternative enbodi nents, whether presently known or

| at er devel oped. Those skilled in the art may readily

[0043] SV W of Oﬁetﬁl@cﬁﬁﬁeﬁfes ngﬂ !:ratod herein as

features of e Invention into adltlonal |rrens
embodmdhmncamlnnﬁmmm tife exemplary ssmbodimendsyt those wariousi dspecis imay be

restsF] 38 S i RS i PABREG o B e opbinatons
and sasesﬁbﬁlaﬁsnd fABreof, "WRRES SpreRly SRludes GEdchesll ﬁﬁah%&lb%&nons and

being a preferred arrangenent or nethod, such
sub-cga:bmahpﬂs m intendrsk tojbetveithia ther ssopeigfibs praskatiinention. Still further,

iS58 o Bl S5 Y PR p I 80 S o e

mvmﬁah,u eficling lfRefiveTRiatddRils, | skt donfigamtiths,| hethods, devices,
under st andi ng the present invention however, such
softwaes, hautwarey contiglclogicand seem mey b@ dessribed hergmn, such descriptions are

not LLEFH&éd Jhe ea”éxfmﬁfé?e gf %xhﬁfsﬁﬂéj f ?@gﬂé[ gi&%%n%alsﬁiﬁﬁdlmcnw,

ranges SO express y sta
wheﬂﬁrtphesuglﬂy kmwmuslaeaﬂderclélm Those s]dHed:in’ the drtheayereadily adopt one

o oA o St R o AT b s
wmnh%b%coﬁeXSM@ Yesbrit ? %eﬁ%mnﬁaum@hby efpressly

Inalimting Sense. noseskll ed inthe art wl
dlsclasedmergm ap&d@hm&lbr teven thwgghi mtt‘mesmgoma)ts eyl asmms of the

b, AR el UL AR e o o,
descﬁ?ﬁéhni@ B tiBfchadd to shgg"elsﬂ tHap Qu&li"feaﬁ&& b'rﬁq&ﬁﬂ &0 néckbsary unless

304, 304L, any austenitic or ferritic stainless
expresslgaio, statedhy Smlpﬁaé&mrs texemplacy of renspsentafiye yalies [ang |rapgps may be

i B4ED i UL b 6 Ao e

are nastolbe ddtstri€d irex tiffiting seride afd are woadHed tabe oplticalanmines or ranges
carbon or low allow steel such as 12L14 steel for
°myg>§aﬁﬁp@55)&ﬁtatqdnportant aspect of the choice of

materials is that the tube gripping devi ce preferably

o4ay 06 5535 Bl B0 SRR b B rofgee o e
fitting %rﬂp%h&%tbéh@hﬂﬁcnﬁf Qtdidbsst B8él, tsheh fdebdriptionMs intéreled to be

used with. Therefore, the tube  gripping device need .
exemplary ife nafeecansk shopld nofrke epustsiqdain almiting Jensg. nahmes%ﬂied in the

ot P B 6. B ) B A8y s o
types\6Y AL 206G BEThe TG LD, @b hoell am.ma’hm fubing materials,
nat eri al s_that can be case hardened, suc

including bt pefAimited i3 [tn34 6k 384 Sthumy 1w el Onefoprisic stainless steel,
any cf’HiWéxt StRRks Et)é@f,r%f hickel alloy such as HASTALLOY, INCONEL, MONEL,

alloy 825, alloy 625, any precipitation hardened stainless steel such as 17-4PH for example,

brass , copper alloys, any carbon or low allow steel such as 12114 steel for example. An
important aspect of the choice of materials is that the tube gripping device preferably
should be case or through hardened to a ratio of at least 3.3 and preferably 4 or more times
harder that the hardest tubing material that the fitting will be used with. Therefore, the tube
gripping device need not be made of the same material as the tubing itself. For example,

the tube gripping device may be selected from the stainless steel material noted above, or

8



[0045] Wth reference to FIG 1, the fitting 10
includes a first fitting conponent 12 that can be

woeass/wesioi n the formof a femal e threaded bodypdiayd2065/013758
internal threads 14. The first fitting conponent 12

joins or connects with a second fitting conponent 16

othert buitable maberialy @edti aa0bE takd) Batdensd, Guch diahﬁgﬁd%imdﬁﬁnim and
nut havi ng external threads 18 that t hreadably mate

alumium, tp pame serag additignal examples, r st conponent 12 when the
fitting 10 i s made-up or assenbl ed. D|fferent t hr ead

100451 R Heii 1 I £ 68 B R okt & SimeHiEng Eomopopsra 2 that can
be rdalis inlthe Bra £fdnhdle Thread Bhdyf ﬁﬁﬁ% u{t&hsﬁd:r%&'lqnsme first

for a threaded coupling between ody 12 and nut
fitting commpogent11Q jging, or canrast3withr o seasnd ritting icomponent 16 that can be

realife 36 365 e M 4 VR o R 14, 4B sty mate

with ithe threads 14 bhﬂaaﬁtsdaﬁnmmmmﬂi 104§l nidde e ordssembled.
retrical with one flank 19a t pically in the

lef%ﬁ a4 gl %‘%ftaﬂd@%@r@ééd&ﬁwhwe @3 be psgekfor the first and
seco d?ﬁn%lg %Rglfl Apout 3 degrees to about 7 degrees from

Buttress thread desi gn provi des high
strength |l oading on one side to help reduce flaring

[0046] HFIGShANBtand\C ﬂnﬂuﬁueqﬂﬂ&@ﬁ%?eaa%pﬁam for %rtﬂrehdbd“écﬁﬁ‘:hng between
pressure 3%pl i cations. 8@ 1Cillustrates the use

the badyrk2 end wd$. Jhgrld ﬂlush@tes (hiremagemal (he60 @mﬁenmﬂudﬁd angle)

symutitio' bl (RARE o2 3 195, e °Fr AR ared 16 Bpiin4Ss gf e buttrss

threaﬂrdandéﬁ whl@h&b tﬁiawlﬂ}ihhs hexaablyfignetiiédl it yne Aol 4l typically in
‘Pfg rees threads 0047] The fitting 10 further
the rf“}g@l @%0“5 5[9&8”@? iepdithe aé@%’ﬁ dlankdp the sapggrof ahout 3 degrees to

o€ YOS B D SAPLASB1I0F) Fpyty osins n

one sider tolkielp reﬂﬂce&ﬂahng bk not derbwghigh ftenat ess@blyTirad in high pressure

spplipaianhy oFigy 14 NGRIER B Dbt GFPBRFgoa Stiordn the bt agein are

symmdéiriedlbuf 6f 4 %&ﬁar gﬁ le %ﬁc}i hd ationt 9 d%%&%‘ﬂﬂdﬂou t @6grled f8th normal.
IS received by t body 12. [0048 IS an

The agme thyesd dtrsdmmeEdQSdngM ﬁrengﬂ!sloadmgﬂmﬁonnbemmp@e@ﬁo the 60
de Isw&rg rrpl ary fitting shown in FIG 1. The first

erru "20 is a generally annular part with a

generally cylindrical interior wall 24 that slips

[0047] q‘h.%rﬂl%lggfl ?;ﬂlsl?ﬁerf%gélpu %ﬁi%@%ﬁ# outer ngetfrxpace Zagll ﬁagltp le of 2

tube gripping devicevamd)liy this eaalgpleetvm ferrubesrire atchadedpe froht onfirst ferrule

f or r g‘?ﬁ%?‘fﬁ %qng% aﬁﬁiﬁ‘? %&[‘ \ggregq‘fg‘%%‘t Ie? 81%80% %@s@g a single
fm@“‘ aﬁmﬂﬂ%"ﬁ% 4PPing @eticen TR nuf Iar PREVRS S0P it 60 Wbonduit

i ncl udes a frusto-
end T that is recelved by the body 12

—

[0048] FIG. 2 is an enlarged cross section of a first or front ferrule of the exemplary fitting
shown in FIG. 1. The first ferrule 20 is a generally annular part with a generally cylindrical
interior wall 24 that slips over the outer surface S of the tube end T (see FIG. 1). The first
ferrule 20 has an outer surface 26 that tapers outwardly in a generally conical manner from
a forward portion 28 to a rearward portion 30. The forward portion 28 may include a sharp
front edge 32 and a rounded nose portion 34, The rearward portion 30 includes a frusto-

9




WD 2005/ 106310 PCT/ US200S/ 013758 conical recess 36

that forns a carom ng surface 38. The tapered outer
woewnbsae3146 may converge to an axially ali gne?(ﬁl 65/013758

40 (wherein the axis X is the central |ongitudina

axis of the conduit and the fitti ng 10). [0049] FIG

I I
conhL i 8 1hil e o Qe 3. SRS e Gl 26 may
converge dman axially labgied flanga 40 whezsin ;hemu(as theaentralilongitndinal axis

r II cylindgrical interior wall 42 that slips
Ofth%?)%ﬁ% %Mﬂ ace S of the tube end T (see FIG
The second ferrule 22 further includes a nose

[0049] FFiGt 8 @larf 90&@:%@% %s@éécﬁbhkﬂfﬁ’ég&% ro?%a&lk'gfghlef éﬂk@ @fémpidry fitting

t hat “exten out rearwar
showhemr El®. 1.THEhe sa:mnddfetmanﬁGs ai gm:ietul amuddrapget fwithna generally

cytingQH] et RE 47 thad lies e e GRies g 5§ ni&ﬁtfe% el e FIG. 1)
The fechbAd Fertile|22 furfhbr HeRtes fa '1563@ %{éﬁl&ﬁ%ﬁdmg outer

The first tapered portion 52 rges or to a
surfaseaéérthlatte;qmdscabpuﬂr 2 rearwBetl portion 4'8 d¢fi ﬁhstfezmlar v'Ete nose portion 46

inctuB & e e e 37 it Foore AT B4 Toa SRS Vi tho rear

portiGiP 48 ifivin itk ﬂiarﬁe@g%rsmﬁt dfake @ﬁﬁleﬁﬁom fillfedn de ees, for example,
al ternatively be a radius. second tapered portion

The Bt taperadportion 53 mgmroblels@cﬂo ;msccand taperadi partion S¢along a first

curv I 56 530t A FARUS o BBl 1 EEE B oS4 merges or

blenddrto tbe asial Hewdion 432at aTdStﬁ’néi’f t)r\/ﬁgc S@rwhieh el Aienidely be a radius.
r adi IIy Qutwardly at an angle such as about fiv
The sfeamﬁ Tef drosieh 4 axtendinat agrangle ﬁowh@s ahous thirty-fis degrees, for
exarrﬁea”p' e. The driven surface 62 nerges or blends with
e axial portion 44 along a second curved portion 64.
[0051] FIGS. 4-5 illustrate a cross section of a nut

[0050] AfhetseorRMRARI P2 fulrihkf indEde$QBhcK shdpdatiod 60 thdd Baa drikén surface
has an overall cylindrical configuration defin
g{g:&qq bout five

62. Jhedriyen syriaces 62 entends sadialpegutwardlytalse angle §,
degre%§ g{é@t?leﬂced% Biimat @0 Bl% f(fr%'lt eg&ﬂ%l% 8%41&&\?6% Fﬁﬂ@e%fmerges

recess  or cage

or blemds avithythe agial partioh 44 slonger decomi olizvahpbrtiod 64iSt o- coni cal
portion 74 that tapers radially inwardly towards a

back end 75 of the nut 16. The fiusto- conical portion

[0051] FAGSo#dsillusigate aeressrseetinn affpanutfitheexemplery fifting shown in FIG. 1.

The 16355 o @eaf FinaBEA RinBluratPE Sotyfihi f pbl[pof gp that receives

the tubéGhdas d@thJisserﬁbl?rt e i€ U6 Desa filoat eﬁwﬁaﬁdefﬁ%@ austket, recess
the angle 7 is different fromthe angle 6, the driven

or cage /Paddieepckst 10Hs defined by praylindrical ifisstinostion, 72 apd adfusto-conical
porti%] ?4 %éé\f%?eig Eéa{cfg.ﬁ 1?1@ lgt%v@ar\%taq;ac% %ﬂ& l’@ ?‘LE ga{ssg% FlIﬁe frusto-

conidahpdrtivh §4ifoims aﬂn@@mrﬂmb that contacts the driven surface 62 of the second or

back ferrule during pull-up. The drive surface 74 is formed at an angle 7, such as about

fifteen degrees, for example. Because the angle 7 is different from the angle , the driven
surface 62 of the back ferrule 22 initially contacts the drive surface 74 at the outer radius 64
(see FIG. 7). The difference angle ®, where ® = 7 - §, assures that the initial contact
between the nut 16 and the second ferrule 22 is radially spaced from the tube end T; thus,
the contact between the driven and the drive surfaces 62, 74 is not a flush.

10



between the nut 16 and the second ferrule 22 is
radially spaced fromthe tube end T; thus, the
wolbsfdssfect ween the driven and the drive surf ag@fus00s013758
74 is not a flush. 10 WD 2005/106310 PCT/ US2005/ 013758
[ 0052] The socket 70 is fornmed within an axially
. ¥ - ik | ind
[wszlslg?ﬁ%%%&g?g?tg??dge 76 is gai\ﬁzeg to retal rﬁi%he baick vutallor
cartridge 76! dhezarridge76 iscuizad t retein;tho hack fermuite:22 and sicdeast a portion of

tho rfvetiFbriian 30 ok M it Bfeplif 20 Wucipir o 85 e A€ irfid e sfgmbly or
cartr{dp8 @i hdsemb8) 78 (st RIGK MDY, aThd foﬂﬂ&:aﬁﬁdgé @6l ubey Iedréinii$ a 3horthand

shorthand reference to the concept, of a fitting
refergrnepionthaconpapt of| as fifagrgomponents i thif cxample inale threaded nut 16

. i .t t r i . r .
nav el 0o 0 O ORAR o Vhen o sy is
unmstﬂllﬁﬁwﬁh Pthﬂmhﬁii@ fitthe clmr;g?mgntf i%sn@ﬁmd%egnt asié;nlﬂy 78, which
. .the cartrjdge nut asse 78, L C i ncl udes t .
includes the; eaglardgsmut 4 6.a0d FifcOtomO 1201225 mgy Es,eﬁrramm the

t j 28, .
ol s gl 16, B b0 By e in e
bodyi 12 inteefingeo tighticonditicm. f i nger tight condition. [0053]

Many different techniques nay be used to retain the
ferrule or ferrules 20, 22 within, the cartridge nut

[0053]) ey differens te¢hniquesanay. bipuss te veiainy the demle o1 fermpes 20, 22 within
the atkiBab Mt T8 pid s el BB GBS Bitial Ssp BB fhepating fiting

compdifent. f Bor e&%}@l&%n&?@bmmh?ﬁﬁg I glhitd or adiﬁfigb meteyr aTmii tndold the
IL.ts ri under the rc 0] pull -yp. . ternativye ,
ferrgge20a 24 riRdRIaCeaVIt ABe nalye peleasing kb grid ndhdns 07ed of, pull-up.
. | Sy _ . o i
AltelBlFI0, tho cBrtiGed Al 76tmay BE SHURY Fiopeiimii Shftudy Lo tain the
ferrvdes 2Oy theerginupSiill Suriher,um adhdsiviepmay baowsed (hat-bypaks down into a

torque. In anqther enbodi nent di scl osed erei . .
e e P & hom EPOURG PROTPSOrfo ! Hopootler fullailens gisclosed
herei#S a ¢ 8 TePio £ thé PREMogMbhéias @ Rl 78 @sde! FEG. 30). t he

cartridge 76 may include a tapered portion 82 that

tapers radially outwardly towards the back end 75 of
[0054] Wathneferdifie td FEG! B the eadtritipet7icanayBidc it ensperat portion 82 that tapers

.angle 0, such as_for ex e. about ty-five degreges,. _
radiqlepmepardih ongie e Bask s 13 chipe ol &, P ppkd néyif 3R txtends a
i GG nch or other tool

an a6 G40 30 fir K H@r@%ﬁ’é‘y&iﬂ i -l%ée{ghe fitting 10. The

t ool engagenent portion 80 in the exenplary

[0055EThesitMENfurthér incded a itdol eagddefrdt portian [B@thaiallbivea tBfijue wrench
The tool engagenment portion %&ﬁ&ﬂ o

[ % fQrmed in .
or ot fasl §0 b Uses® tghlen exophll-B theritiAg O dhlpel ereagsraent portion
80 ig thc?)éxgﬁk)gm% :%g l:{ogjr{h%w "1 &5 RARGED U5 KENSO p¥ftRACED. t The tool

e use
engagement portion 80 can be formed in variety of ways. For example, the nut 16 may

-y

include a key hole that allows a corresponding keyed wrench to be used to tighten and pull-
up the fitting, as described in relation to FIGS. 21-22.

[0056] The nut 16 may further include a neck 77 of somewhat reduced outer diameter
between the threads 18 and the tool engagement portion 80. The neck 77 may be used to
provide an intrinsic gauging function to verify proper pull-up for both pull-up by torque and
puli-up by tums. By intrinsic gauging is meant a structure or feature associated with the

11



up the fitting, as described in relation to FIGS.
21-22. [0056] The nut 16 may further include a neck 77

wohoespdgbat reduced outer dianeter between thrmus2005/013758
threads 18 and the tool engagenent portion 80. The

neck 77 may be used to provide an intrinsic gauging
_ , . ) DL
fittn orqugagang pﬁﬁ%p turﬁgi. &Bé |g§1t rinsi c?ldgégaigai ng | Sn-to the
assembianthatthstfitting hae been properly @ssembbed andepulied: vp.t Welargel variety of

WO 2005/.106310 PCT/ US2005/,013758. fLtting itself ) .
SHrUC{UERY OF SSHHBRFS PR eHoT SEFERe R sphgexamples of which
are dRCRYLSES IREmbcHat @l%ﬂ’iﬂatliéh N8E03/03 39 TRAEU.S. Bitert Bpplication No.

frtting has been properly assenbled and pul|ed up. A |
10/711535§e anchUnised) States Ratent Nau 640457 (Bda the @nire discloswres phwhich are

the intrinsic gaugi ng functio . Of '
flly iptGmgratey Batsin PR AICEP Tt SRAPoRs Y SRR it kb nanner
to coRS¥n? pilHupoBthefRitigg 10APpl i cation No. 10/711, 353,

and United States Patent No. 6,640,457 B2, the entire

di scl osures of which are fully incorporated herein b

[0057] rWitk refereace fo BiGh §ahe fernaly thifs]xbd thedy s!égs B][g_eaeqaﬂmwmlindncal part
centepghe fhe i X o1bp GEK 1Bchasta onghiters PLAArHe/akd, B4 33;pdapted to
receitbﬂdﬁé e bl P ACOBHA] bire 6! dxiits Bibuglith body N2 @he dorak a port 88

e axis X. The body 12 has an opening 83 at a forward,
whick deifiige aaffisig tflow path. The pontB8ihey bepseddn gstablish fuid copymunication

.. bore 86 extends thr th dy .1 ng. fo t

with Jofigy el DGR, Wb VAN s ey BapRoIBrRe: oLl B poted that

altholgh teRmil fdadbd fisthgf dohsbneatNIDiRishewh @R a sepdrbteatidradone part,
art such as a valve, tee, elbow, manifqgld, etc.

|
the featutes cbfHiBe rrommonepiaby eiethdem EHES PRI cCURPRIe it the male
e |
e 8 SRRy 2o B OB 48 iy v

a matidold)redl ee, pufrpy tagk caniheodt, oommionly refeereddd es a flnidpatbd
fitting conponent could, alternatively, be
i ncorporated into a bulk body 85 such as a manj

fold,
[0058]\Ehe/femnals rady further, inelhdessocaynterlase§8 M) forgrset shoidep 9% s The tube

fluid port,. 0 ' i &rbore 89
end | oottt aphit e Sl ESYETB RN e 92, e eiBrbore
may @8k 7 shghtttaper todfidBélp tben alseall dbout @@ tubeend Famgionguillayp of the

_the body 12. The counterbore 89 nmay have a slight
fittingdfer to it to help forma seal about the tube end T

upon pull-up of the fitting 10. [0059] The fenul e :
fitting,c onent 12 t.her L n¢ludes '
onsor s b BTG Shnefol 5 s sROUTE0R, okl APREL 3ot oo o
exaniple BlstodoARAPAH A8 020 aSeédnadGsperedfiltfans, shok aefurreghmple frusto-

frusto- conical surface 94. The first frust o-conii ca{ .
coniealshrfaee 99 Ihenfirsh firustoseoninal sarface 2 s Hfjrst or ferrule camming

surface in the body 12 and may be axially adjacent the forward end of the counterbore 89.

D

The second frusto-conical surface 94 forms a second or cartridge camming surface in the
body 12 and may be axially adjacent or near the forward end of the first camming surface
92. The first or ferrule camming surface is formed at an angle 0. The angle ¢ may be
selected to optimize the camming action with the nose portion 34 of the first ferrule 20. In
typical two ferrule and one ferrule fittings, this angle is about twenty degrees but may be
any suitable value from about 10 degrees to about forty-five degrees.
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surface in the body 12 and may be axially adjacent the
forward end of the counterbore 89. The second '

wo Bosshessg@ni cal surface 94 fornms a second or cCpetAseiRS 013758
canming surface in the body 12 and may be axially
adj acent or near the forward end of the first carom ng

2urtrt i ﬂEﬁEe r@ed 8D f it Sxamp
[m]?%%;neg a?lgan §ﬁgi e a. e anglagégo maybe seEi e%t gjﬁltl% le,
the angletis abaut forty five degrees, hut thisangle is notweqnivede Pea angles @and p may
of the first ferrule 20. | tyvpical two. ferrul e and..
be thegameics 4 BirentToch pasgotiern s iliiraidng bR, e als W different,
there: ER2Sis AUadiiR¥tep D6 Y jothd RN dbaiming suffatealdn)t94] OThis step
egrees to about forty-Tive degrees. 12 WO 2005/106310
may bBElial3sa0s Itws HE @wn BEBOIr taper o ethsnprofile wracdedige

carom ng surface 94 is forned at an angle p. In this
e, th le | bout f -fi d b .
100611 i S joc hrtion sroded et oy i ittt B ke s the
threads 18 GRAE nfdie St/ 60 TP EHoulq BEhABA el tikUody!8d thilPalso be formed into
stration the ang

1 Tu S her el n, es are different,
a cap biyelmsing off oh eliminating theapirh B6 stueh ad fort dxampje¢ansbe waeditousap the

end oﬁggﬂnqqtgglggﬂ %my 3%&}1%? Bp %\B@% %ﬁh a%%y a?%;og%%*]@hg?olding the
body ?ﬁ?g g%sn%2%% beihB @ighRA¥d 8dwh WukiRg pultivpl LIRS UrRTPLE-up involves

ich“threadably mate"with the threads 18 . .
relativenaxisletranslation etwisn the fistiag compenendn e RHal6 apd badyy2, in this

| so..be_f ' i : :
case ol R i B8 g n S By Bol, BEREISL b i g
compbiéifl i Beis@Meldend Whithdk bRirfg tuhtbd| i Iaea ndivehréeidyl cbaplimg pull-up
i be provided with hex flats to facilitate hol ding the

involesedslawe peiak trenshtion betwesniibe Ao fiftiHE CRRPISHRHPY(HiFAng pther than

[l - r uk .- i [ ' a
two. itaed Rpmabn il S & or Apbll Bl Kmpofiadl el Hogiter by
clampingldbgely 12, in this case effected by relative

rotati on between the nut and body, regardless of which
fitting component is being held and_which is bein )
[0062] he bedy 12 nnay slsminchdeadwerkchaigencd portian 31 fpymerd B5Berly radially

rel atjve axi ans! _at.i.0 i tetsd .
ou et 255 P RS, ity df e gipming
devictS Qopﬁ,ecﬁé Emoﬁﬂﬁi]:idalﬁca_iﬁvh %Xﬁ@mlﬁr?mgt oem_?ﬁm mgeated, (f; @ppiropriate,

oget her, a _cl anmpi ng devj ce., e .bo
for 2 g anpliFalion. AThoPRIAES PR i%"ré’lﬂlyf Wﬁ‘&gymm th& Yorward

e I ' . . .
ot SR RGBT sVl i S s gl sp o6
The @oikphindgning @ortien, Mdweder, thine eatend,nfor aaxdmipls doi ®ipcetion radially

wor k- hardeni ng can be_sel ected, as approprjat i
outwagpl s FRaP YR o0 O e, P GRRIS HETnR ST risnd the eitite 1éhgth of

fpo j Sfnplished &y plasticall
e SFBPERRCE PHEN 12018 el iing 5 sl oy il
deformimghednaiéridl e anaetiezior podiongd the fitting component 12, The material can

be plastically deformed in a variety of ways. For example, the work hardening may be

accomplished by creating a series of generally rolled circumferential ribs or by rolling an
exterior male thread 98 on the fitting body 12.

[0063] FIGS. 7 and 8 illustrate the fitting 10, enlarged in the area of the ferrules, in a finger
tight condition and a pulled-up condition, respectively. In the finger tight condition of FIG.
7, the first or front ferrule nose portion 28 is positioned partially within the camming mouth
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The work hardeni ng portion, however, may extend, for
exanple, to a location radially outward of the
woemosigsioend of the first cammng surface 92 ogcpuéRIF137ss
the entire length of the exterior surface of the body

. 12. The work hardening is acconplished by plastically
ormbdf oy thie ferrile @atiing nitface V22 NG i re.d f 1 .
urffit'}ic;ﬁhco onent 12. The maq?eréi a tg%?}&%b%hgﬁgsitelngg%’fhednw
surigger TG akdhe pit 16 qithe difference wngle O.FBhisessuryd that dusingullup the back

; i.shed b t ' f
end DORISAHOE e YeoBfia SRACTP Wil RtV Of renn spdlfly o iperd o fhe outer

surfaseSeof the tue end Tu A2 theMhnwtirhb/Thé h&&ﬁg@p% ot fhe ﬂggggéﬂ\ﬂe 22is

Fl &S, | 7 d 8 illustrate the fitt |
5 s S 0 S o 30 o et
1 : I {i L.l nt f
e SO il (R L g Pl e 4

Aizges 5o thitanp@tion 4 0p afithe oylblirieal whitl4hyig Mmf&%%med against
the mﬂg utg 13 WO 2009/ 106310 PCr/ US2005/ 0137 )
Of e g%{}lpaf’ﬁ fo.Fage ot e backrfoguled2? ageinss the)aurface axially

ech rohiis | il f el
e ot o, T A ot e
fi eniq PraYides gxpeliant protedtion ke bitmor inderti 100 fféin 9ibrhfidh. The back
‘ i T enai di al | d
ferruf?35 Wi 8 eblefod o, Piigo 47 QeGnianion e éttentiunen MelLup e collting
regionalifl tetween thebiRFSndidt 100 an&ﬁlé%ata&%d%c& thé ?ééﬁ@f)%%ﬂe having

| astically deforned so that e sharp edge

the b'a?% 88‘1 FPTHGYEH froved tradialie outyraed ourkicpt eadiilly quiwdticirom the outer
i DR houl 00 | yid tight )
surtaSé P09 (he AAIERPR. DIl Rl ool 10 fhe “collelthgyresifn 102 witl be

seal .

deterpned oy, @dchgobtheh things), itielsize F tNdmAL 205 Thabhd) dabes, the collet

regioﬁoi%gresz{%d ai n@é .the tube wall surface Sto svvagé_ '
or “¢SPP qd?\@%ta bitg or indenp 200, yeiiledn othes cesesithe eolleting region
6odud bkally SRR ; X 169, ' i f high

i al gg%n}?)r esgflr %Iél%gen%‘%%ﬁpg%‘thg 8f°£phtzrer§]g’gb%afrg?¥ﬂi me case

be further shavzicttsized ki e kcbavex profiledhitisoages the ehelinde or i ndent
100 fromvi bration. The back ferrule 22 thus is

signed ta hinge in_deformation and effect upon
10064) 355 hé455ve el ommtation geivasgi ot Bting sommonsito 13 1@isperformed

w 4S8 e Wil G QT BAEH ol ok e

secongrtapezed surfidieltdl of therbody 42 MhecohRcObEREn fid 'chfifge760hnd the v
et‘g éﬁ)%e end T..The exact |ocation of the colleting
regﬁ ¥

62 DePpingelkeaation forfaat ty carriderytapemd surtiead? forms a
stror.lgr félglidgt:lfgflt osgélcdagﬁﬁlg{e ﬁlg &Hg;;&gﬁ% 'sﬁﬁebemAg ?’%ﬁ%&gﬁ@rﬁﬁ%@é lfr%%t ferrule
surfac\%?qp@claﬂy 8t therradins 84, fohms agbdledzhingt the girﬁtrbanﬁEMF Qfifde 92. The
front S 1079 O omelly e or Bt B ferts Wl Scnareiedasibe ativ.

by a convex profile that swages the tube end.

[0065] The primary functions of the ferrules 20, 22 are to create fluid tight seals and tube
grip, along with resistance to fatigue from outboard system induced vibration. The front
ferrule 20 is used primarily to provide a fluid tight seal against the body 12 and the tube
outer surface S, while the back ferrule 22 is used for a back-up seal against the tube outer
surface S and to provide excellent tube grip. The particular geometry and operation of the
ferrules, or a single ferrule in such applications, can be selected as required for a particular

application and dependent on the types of materials being used. The back ferrule 22, for
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[ 00641 The relative axial translation between the two
fitting conmponents 12, 16 is perfornmed so that the

wowsidsfoaper ed surface 82 of the cartridge 76erus2005/013758
contacts and cans against the second tapered surface
94 of the body 12. The contact between the cartridge

exaitfplen mth novided (wi i ' i
A ol 88 BRSNS 04 ! o 2o
the forrulg, an ghe fiiven sirfpee 62adtherfmmuinmay be contouredy Sil ARERr, ono or

[ the front ferrule surface,
boﬂggj_getg% a yesc‘a?%ilfE hzg ]ﬁﬁg}ﬁi}{?s‘:%i,haf‘iﬁ“ﬁ@ grs"é‘é@%é’ﬂn%tlo‘b’ﬁémpﬂam
cartfestiorcprooessing provide er fard Hortuleh iHard BofriiGn idlhY. Tho case
hard? tnl_onal% svx@nge or bite into the tube wall" 0
eg Vi TRy ORBRPRS ver parsstion ehall pf thedfesru ; _hﬂmfacmlnss\ minélbdie)f issued
: 0 tight seals and _,
paichel stiBge bh fese dafichfhe Wi bmett) Popicelll EE RV it applid to the
ferreles, isuckk a8 Upitec: StatoacRated Nois6,629,008; 6147,89896!165/5077 ilcPs,003,303
issuad 4§l§used e%l g&ﬁl Ig¥e§to provide a fluid tight Seal ] _
TIq et assguee, of e presert inyention,the entire disclostaseofSyhich are fully
incorfuirhted tHegeild Rbdnidb € ' f hacksup. seal
” Ogg;i nst the%brg out g’r as?idrufsg%e &ﬁ%r@goﬁglowu@écagm Nos. WO
02/ A% pud F}(@?JZQQGB?%M [alspaincdlpom}atﬁd leéiﬂ;ﬁyf ﬁéf]ﬂﬂéﬁbe. Such patents
. errules, qr g single ferrule in _
e 0Bl o ibrcib e, e Xcrmplim o chalie o8 4 fecretest inyention and
oubdnot ieldonstrudtPil 4 BditingveAdd { én!rfg
.q?;teri al s beﬁ% used. "The b%ﬁ%@?ﬁ%ﬂé%ﬁﬂ%r ﬁrog%ses and a
wide) §amsty ovf3 sepmetiic IORGgErationy 58ty baaispd do preperbe control the plastic
oftha¥d s dn s re recesses in the interior
def cyl i ndri cﬁﬂﬂaﬁm’i@g “§By {0 SFSUF¢ i , te 0k a0d tube g,
surface 62 of the ferrule may be contoured. Still

[0066)f Uﬁd@%leva%@pﬁﬁsw&??&aﬁfpafl‘gﬁf%g Z{E{ &li\}veeflxb%%?lg %ﬁg&m{) % be radially

case hardened, for ex enperatu

expapdads mushing| anwardoor she faniesR0,022.v ity duptridigh €76 Bdres to radially
: o) i on, resi stant.. The cas hardeni ng ma

contfifi e MG 56 SR EEF el 108 otaerl mHd e &Fpr Nt that (b body 12

does 1ot hamﬁrahﬂumuhﬁﬁanfﬁftlﬁsﬁ@ﬂ feR@leSt STRE SELQ9%F c%g&Ehmg the front

a hardeni ng and geonetry concepts that may
femlgep%ff F@gﬂgbwﬁ pressureyis ashiesed by dlee ciriridgs 78, as ds tiRatasatwith the
back 529 : 165.597;. apd 6, 093, 30

kIS 2000 e R 8 oo, et
furtheny partieuldily dh &égirle thap therdptioRalaverkHakdened eReAbPEL %ltil? dlso fimction

s O

herein by refergnce, as well as PCT |Internationa
to copfaiy hehef presmie. mdl@mmm aad suppontimgobe rertidge 76 in an
assenibled coriii@gpor at ed herein by reference. Such patents

and the concepts therein, however, are exenplary in

nature as to the present invention and should not be

[0067] &ipontpulieup,iwhen the attiioge 36 Bﬁgaggﬁ/%b)r/séébﬁ& g%ﬁgg%@tﬁﬁcg 94 in the

bodyggggsgéﬂgt%g %S,é;%ggg g@guavts}ﬁgalmgg@etlr E;ixécpmsmm, Hub ¢he assembler
?Jvill gﬁ‘ﬁ%ﬁg&aa% éﬁ’&s gfab?nagf;c]: qﬁpﬁﬁ%eg’: ﬁ@?—%pdtgﬂugg ﬁﬂjil ¢ at goraph of
lustrative data for torque versus nut 16 displacement. Note that in region A the torque
rises somewhat slowly and steadily as a result of the ferrules 20, 22 plastically deforming
while biting into the tube T and camming against the body camming surface 92 and the
front ferrule camming surface 38. As soon as the cartridge 76 contacts the second camming
surface 94 in the body 12, however, the torque in region B increases sharply and

dramatically. By selecting an appropriate torque value that corresponds to proper pull-up,
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[ 0066] Under el evated pressures, for exanple 15 ksi,

the tube wall will tend to be radially expanded,
woRshngi®ut ward on the ferrules 20, 22. The capifiss@So137ss

76 serves to radially contain the ferrules 20, 22 and

prevent |oss of seal and tube grip. Note that the body

the fitfing d0@an BOpULARSS bPtdtqid fabher thaAY tgflﬁ] W 'aXtinple torque wrench

errul e 20. The stress “of contal ni'n eTro

can bespsedite mabe-ugdhe fifting ik ot finss FIG. 9 thatibb canedgdvbnchist provides
i i h i t.h the . Kk f l

wve i G g PR B ot to rin

fittings swhessincthé emqhua behdumlyNatRasek Wst e ferril@s bfond ngfk%o many

r
P tFi g. 1, that the optiohal work hardened exterior
actars [qan oinflyencen the graduab torgue aeadingsy Horquer esmot alwyys be used to

coonfly unde SRR 8108 REpBOCREBEC STt pife iy alicare putec-

up by heuntiagttuind ge disflacagegast thd ut 36188VEH0TRE BEIy) OF. fe, region A
: t he {)od 12, not only w |l the cartridge fofnia

n “gg zﬂ &%?&% tha lor%'qﬁ eApnEEeass athes Jittle peerssignifitant displickment of the
R e e ogh 8 fiafind i, HEf Shifatith il ot ums o

. torque. FIG

displaesmpnd ver sus nut 16 di splacement. Note that in region
A the torque rises sonewhat slowy and steadily as a
resylt of the ferrules 20, 22 plastically deform ng

[0068], fpalivethe capming wirfane O¢.aveh s atthe angieionallawsihesitting £0 to be re-
C 1| d.f front ferrule camjng
made) TEAHTSKD O MY ABEE 10 R00wlf By g sCipatils ket oo the
bodyder cach reanalre, egen Huwnlyskgtll. i Fortvegy Qﬁﬁly tokque HRYBNG! the angle p
ma %éwgﬂ%&_r@ge I);f' reggéf B increases sharply and
Y e Py egises (efativeite ghasxinXdr diis altesatiyequengerhers would
ilbatdraRhtie RRARES § AUl 1 05/106310
PvBCT/ Uss MO NRRISE Il Rrpid R tptulﬁnq'{é) SRy g’gyﬁ]ﬁ%@% C355S By lessen
the ahilityfogemalkeibe fittieg 1 bgfienthemitiallpuliupa si npl e t or que
wrench can be used to make-up the fitting 10. Note
0069 g{gfm,lzl G 9 that the cartridge concept provides a
[0069] Referripg doFigy 8,535 wglltas: e caltemative eaibogineant méRigs.atd and 21 for
| thelcdntabt Sdt@ 0L 4 : 0. Pryor L fittings
el e onlaRt e L BB R R BB Bt (o e surfcs

94 to wéfect pull-8p bydotque alsonyrodficestadmeial sipyord bfUGS (b%d% kegr thedcart:idge
s be use

dual, 1 ue readi ngs, .Jorque cannot always
after ﬁgﬁ“%clghlﬁ 3%*’3\15? 053%8 e&%ﬂw%wh&mwedfﬂn@hqr acilitafesithyuse of the
s . G 3 | ad. b
AR Re pREbGs Albh YRGS YL BB YodpEaiibloRliny 20, Y ¢
t he body. For exanple, region A in FIG 9 shows that
[0070] Otireqiembodiméms neysise teddher effdct bhﬁtu?\w t&ﬁl%&“%aftﬁe?f’ﬂﬂéns having the
Y, u

°m%"2fi%e %‘%S?aggn %?’gﬁlté hlgr o%wé{&yfigugveéagebﬁ t?lhsigmadwm engage the
body i £ RIaAR&E Yfect pull-up by torque, as described below with regard to FIGS. 19-
20. In addition, any two generally radial surfaces of the nut 16 and the body 12 can be
designed to engage upon proper pull-up of the fitting 10 to provide the sharp torque
increase. For example, an exterior surface on the fitting body may be designed to engage
an exterior surface of the nut upon complete pull-up. These surfaces, as with the camming
surface 94 and cartridge tapered surface 82, may be angled to allow for remake of the
fitting,
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[0068] Angling the ramm ng surface 94, such as at the
angle p, allows the fitting 10 to be re- nmade. Each

wierekenssifo t he fitting 10 progresses the cartrig8@us2005/013758
subassenbly further into the body for each re-nmake,
even if only sli ghtly For very sharp torque

[ &ﬁ%%ﬁ%cc&raﬁﬁﬁ iﬂl@%&
[0071](*]5 atlive to the aXIS Iternat e arr ?T%%I%Sbelow

12 ksmeyled 8 lgm,d:ut dmrandtahlyanay, be nmsashmghatprcsqzurs lfatad fitting above 8

Bk e B8 i R of BRI S b1 B
abﬁt?*ék‘thd’ﬁ’thn& P ithsthsd Bigh éﬁﬁteﬁ%rébﬂﬂ:t%s wAll nBR e Ascubhd,

alternative enbodi nent of Figs and 21 for
exanpl e, the contact between the cartridge forward
[0072] Uﬂﬂ@&&d&ﬂ:@hﬁhﬂd&s@ew@p&k&ﬂv@%ﬁ pmande% fitting fi O éx¢ Wwhich the

feerufo 201 8 Pty i EPPEERIRAC, o RIAL Spmetigned sghinst pressurs
byth%améfbjl 'E%zi]gesH(})%é use ggﬂhﬁg&%g t r&?&x#ﬂ?rlnotherwords the

front ;fem]stﬁﬂemagmthﬁthmcmtmmgwrfaup %y:n fonapner similar to prior female

. fynctiopal.it 070 nts ma us t
fiting fpiiio, Bt o b consieiiel R LN SgAiE, DHESOIR by e Sdes 76,
cartri dge 76 engage the body 12. For exanple, a

o758 B 8 16 RSB S AR 4 R gt v

such vk tin b'e lgﬁbﬁlngd) ﬁr')hf:ﬁ‘arfsi&k ﬂcﬁfexhﬁzp]isd Bedaugmlt DAy :])b \szgorég enough to
geneyally radl a sur s of the nut n

constain dh, f fogpules eldy 22 mger E@ﬁ@ﬁ@éﬂﬁ% nﬁé‘f gﬁ&@? Saﬁlr ?apﬁ?}?em does

not ngbEtd bd L'f iR vmrewaﬂﬁnw@am BedaBEISs nbtHoBRGRLy utilized

or exanp , an exterior surface on the fitting bod
to proteyt the ferraleg) 20,22 wnden geagsure.a Therefare; the body flagnaybe firmed from

o RS B P ARG O PO B
2 GRS B S e, 14 iy

expepsive fhaa femning dtrbit mchmmsrftqm)hﬂliéﬁi}e lear stosk. (Thipisespagially true if

l{cC )
e SR GEEY R LY Wik B0, et 84 hon g a e,
sngmﬁb:mteco‘ﬁt skvihgs exebe a’@ﬂ‘t‘&dlﬁlthsthe phesetitvimentién, f %Irt‘mgsaustemte
aspects of the invention relate to the _ abili Eg otf.hebody

stamkﬁﬁestﬁ? s Phigh qaan%hqu%ﬁ?ed by dieat treating joam beswilized to
with tlrfe tg’@v Qllf B tgﬁ lefr%]tthg %051 fdid f¥pdlite stainless steel
ena t1Ings, i nve

I on p ovi des a
is adffémagebgs ilﬁnmiy apliciticns eue teeits etceHer@@prradion sesiktance.
especially the front ferrule 20, are radially

constrai ned agai nst pressure by the male fitting
[0074) Shepebilifst to provide anfiitinghk0 thatesad fupetiom gt bighet pegspure| fting or

wor A BB o ) Bl PARRAE S b Sppions.

For example, the fitting body 12 can be formed by providing a female port in a variety of

fluid components that are made of softer annealed metals, such as pump housings, cylinder
heads, manifolds, tanks, and so on. Still a further alternative embodiment, however,
provides that the body 12 may also be formed from work hardened material or have a
portion of the body work hardened, if so required, particularly for even higher pressure

ratings or working pressures,
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fitting designs, but is radially constrained and held
agai nst pressure by the cartridge 76. [0073] For
wo tdoshmB3so t hat are nmade of stainless steel, thpciak2oeb§o137s8
d

can be a work hardened part, such as can be nachine
from bar stock, for exanple, because it nust be strong

75 ; . | . D?QE .
[00_ ]gregggﬁﬁl_g?oﬂrﬂg ferra?eagogy&%rzt%f omgvnlel'rg; gggggﬁrno gé%l fitting
wi Heghintenalkerossuman without Heforeatioh oredzewdige! thitewaild eaiise leakage
] ec ridy,.utili o.prqotect. the ferrules | |
o o 1 10CCEROE k) o i o s
artagerti bt anlizing Bty I8b i iy o
i or c stITi n for exa e‘:d) E%?ﬁktﬁbthgygipﬁlﬁlﬁ%%%’ggz under
pressyyg. E}iﬂ‘ig“)érth% hady Eg,mawd:e forae fromn o vonsaled mbterial, exther than
.si ani fi [ Vel.€ xpensive,.t han,
handeh S o508 i O B3 S0 PSS P g resere
rating or wepang préspuries bat bé redlized fat taf dipaifibatycdst sfvikgs év&?rfm high
of )..2 conpl ex shape, such as a tee or an el bow As

pressyrg ftHRES. i gnificant cost savings can be realized with
the present invention. Further, austenite stainless

I i C n b ar dened .heat treating, can .
100761 f, & exsalpletheCRIER o Pin Biotsot S Ko e st gndibtmysmmvention,
testedItgpidaily tuier Syé@bilic ﬁﬁﬁéﬂr@ﬂ% S @¥edin® BiR Yitie thit Gressure rating
st.ai nl ess steel is advantageous in nany applications

(a 4-tyfetubg gripsperfermangs facken).r OO ksic edi statistivelly [sEMfidant hember of
g 40 Sy U N0 00, MR o
the fitting eveillegb fooatyleast Ssurginaet thy 8dtile whikiri/piebsabd Fithout leakage.
Appﬁﬁ?%E S aettfgglgcf that E}%ﬁgﬁﬁg"" EE :;gh@tog@eﬁn];!e ,tv\a'l i gggqqsént;izlu‘;:n?ign%gn hold
pressuréd! iuﬁslfbo BhaRes si Rad i%éﬁex‘mtﬂﬁs g%?xﬁ%&gfﬁt eaggl, £8h1 tube grip

met a such as "punp HousI hgs,
perforpmance Bicths, Thas\lkeslectivaly worlohard&Giing b partion éfitae fitting 10 also allows

I tive odi nent wever., . provides that the
theus%gﬁ%?eg%:%s OE1E 164 Frggml’grtl?ﬁly\&?rk har dened nateri al
or have a portion of the body work hardened, if so

[0077] A& Cﬂéb%r?&d H&%&LB&&@%&! #8h SWM&Q;%&%&?%@%&%& hardened by

‘ratings or working’pressur
plastically/ dsB206i6¢ Gl pSdn §1067 Fhe Fefimet iA/ Qovtiowd bR thafida 10, Adially

rfjpon. of. t [ttin ody 12 makes the fjtting )
outwall b 8 Tfutes df 26 il BabaeiCteo ling me obrircsmatendal ibs or
an exteinallAAROBrédads K : i %}pge
3 Thus, sel ecti ve_%mﬁ%ﬂggﬁgggghgﬂ%hvga% llti%}f?er%ﬁ%g y ﬁ&'fonned
concutsentlyi With the siaghining ofdbly fiftimgmdyd 2nart other partz | Sygpctfivally, a piece,
e the tube grjppi.ng device 20, 22 under .
such %ﬂ@é&ﬁ@ b837dr, fecapicgly PHehige PRy %9?15@%&%@61@% having
multipis inlerepdsittbrizbitewhidh, varidhl Shadhitifle dPRFRBAS drd Yons ts@cgfentially.
.., Dol so results in a fitting 10 That can function at
With qqegﬂ%hqu@gms being the rolling of the ribs or thread 98, to work harden the
fitting body 12, the body need not be subjected to a separate work operation (off the one

-

machine) to harden it. The part 12 can be loaded once onto the machine, machined
including the work hardening to form the thread 98, then unloaded.

[0078] In addition, the male thread 98 that may be formed in the work hardening process can
provide a more useful configuration to the fitting 10. In particular, the thread 98 can be

used to attach certain fitting enhancements to the fitting 12, For example, one or more lock
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rati ng or working pressures but be realized at a
significant cost savings over prior high pressure

woizbés/ngsio [0076] If, for exanple, the fitting gkiiSobst137ss
be rated at 15 ksi, then it is, by industry

convention, tested typically under hydraulic pressure

puts ¢ Ho%ﬁﬂ@e@éﬁﬁ& K fleltRtéad DB IS furtteA btrdtigBeh the ﬁ&ﬁig ﬂﬁ Addmonal

(a 4-to-1 tube grip performance factor or
examplestdastinclatie wsingghe adn98rtarmelmtdhe fitiing bn@xs larte a panel or to

sttach e o YRR, G T A Tt i, e 1 84 R0, assa

attenhARpithé Offécts b Giftsitle AblRVIlSIREG, io¥ 6théPfilticti@nsdr essur e
wi t hout | eakage. Applicants have found that the

fitting 10 in accordance with the present invention
[0079] (e Higheat pressweguting 15t or highet, n¥dy bes further achiesedewith the fitting

10 disgpred hetriocberauEcnt Eormpilty Joicaia prle ofsmburizs S folg. This

allowdOthk! feruRl 200221 ol bitd) %&Qeﬁ' ﬁu@# e&'%@n@ﬁxtsasuch as for

relatively soft forging itting body

exaﬂipmm}vymﬂmmdr ﬂé& bardamcﬂtelm hardened maﬁ@alchﬁay ngeded for

highd Gresstry Spplone T iR L0 kroyid i nee teiple 42 o i Aostantial
bulk Hhteriad @ aldcd thed BrnAé Stréiiget e gfigping tiRScotiduit2d, welb aybeilig able to

hardened by rolling a set of C|rcum‘erent|al ribs or

bite iatp thetcondait. hil £t shp g1 Srmed dyrthe carigdgr 4§ againstthe second

senffi Syt BF BB BBofi 3 B §OTTY MY sl oimed by the

ﬁ'ontwllefzmlhjlnﬁ the ﬂﬁﬁmgammglsﬁifacfi@z HEhef d:ztrh‘ldlgg sbaldaﬁmhgl; the second
is typically nachined on a nmu spin chi ne
campingisifacea maggs facilitated bydse py @'Rra%ne e§ 2pd bPt%us

machi ni ng operations are done sequentl ally. Wth one

ool AGRGA B0 o A M B R S i Sl o

exarrtmiycha a&ﬁmmive HedesHR) eqseaﬁ;n ot aﬁa’ﬁaﬂiﬁt mel\mbhcles, may decide to
operatl ﬁoff t he one ine) to harden it.

pursysa pArbeD sieph TBEher Sharo atainlese. BoRloloF HETIORE HitHRES ﬁ%@ rﬁOH‘é‘&ts The

e 8 G B0 9 5 e o

can Heltakdemey b anfhiexlingd These a*n’ﬁramagds ihcludemitrage potdieited todhe cartridge

rowdeam)r useful . co ratlont e fit
conopt Tompasics apsgm gpsgpbly fig rﬁeé%fﬁ) ﬁ?&%@ P@%@P&gﬁez‘q with the

f foletphullRd up 2o tdr ther than
e e e
by tuBGT/ US2005/ 013758 nuts can be t hreaded onto the nmal e

thread 98 to further strengthen the f|tt|ng 10.
i onal exa es can i ncl ude us the thre
{OOSIItEJ%Qms &h@gwﬁﬂr@omu@ of ey Merndoivg gcmﬁ?% %#2 of the
exenﬁj%?tqﬂl}g eé »{nﬁ%{‘ Ff(?pf’%}e JOHL‘E aﬁ:H%onenﬁﬁés"a?é ilsBfi Rl B Wtool 103.

assi st
The tool 103 prov1des a convenient way to hold the cartridge nut 16 and one or more

=

ferrules 20, 22 together as a single assembly 78 prior to make-up of a fitting 10. Thus, the
assembly 78 and tool 103 together provide a single unit 104 that can be installed in a
mating fitting component, such as for example the female fitting component 12, so that an
assembler only needs to handle two fitting parts. As a result, there are no loose ferrules to

assemble, and the ferrules can be installed at the manufacturer to avoid installation errors.
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attenuating the effects of outside tube vibration, or

ot her functions. [00791 The hi gher pressure rating, 15
wboopiossiogher, may be further achieved w th thgy/us2005/013758

fitting 10 disclosed herein because of the abi fnt}y to

case harden or carburize the ferrules. This allows

Ot (BEhpS i o Ping Eoskfiche s AEnOE Mol RS0 U R adhesive have
been desoribed berethéloviear d or strain hardened material that is
needed for higher pressure applications. The fitting
10 provides a back ferrule 22 that has substanti al

[0082] iK1 hillustrates aporspestiver ofcant enemyllasy smbodiyentiof the toohilpy; With

the c id .8 |, a i ng abl | | RLO .
reforquip 10> 4 1 e 1091 105 s B 10 ol B tmbelftly sripped
or caf B ghipf&Eby @ shfile66] subk as pliersd Theabel 03isueihgle plditc element

rovi des_a secondary or backup seal to the body seal

but ofhgr materials mRE befuserh as itlg Smgets 1068 apd10pL extend from
the h&R (08 A AUACTRE esp Ot Hidel diiC PG IBORYANnd 107D, The lips
107a,bfantiltead 005 define 8 alvt of clethge 108 @8 which theatridgemut 16 and the

B o b R r e st D RSB v
al]owtqgg %%t £ batd fieh thé Ye?ﬁﬂ%t 30/ 2214 ShoweedVef ieJipsBadaetvarl the head

ursue carbon ste rat her than stainless steel
105. f@ucevpast theslips 107ayby shen fidgers r1@6a,bsnafi beck putward,itbus retaining the
proyigdes .ad ages in_the of car,bon _steel, as
terrulfs 4, 255l 6 i pB ghe oL B R a By iR Ly "5y
anneal i ng. These advant ages include but are not
it h . . .

(0083 4GS, B2 58 178 fitis §BonsSANTR toe o AL B0l 1108 ko wp the
fitting @6 Twi iohkd tye thecting i 10 thecgseemisty 78hie itwertyd imodhe female body 12
and %gq\glg&o{é% S?P g%gltyltqgg ,ﬁ%@?{ ngs%eb% %Faltell 81‘94 ﬁa?%#dgbltyoern%ggee the nut 16
and %Baf ggi(g%btgtgqgg ntﬁﬁgﬁé Afepiald it B hnokRerabifllyh WA s the nut 16 is

erru exenplary fitting shown in

threadddGntd thetbedy 12y theding 1078, bf will enigage asurfheesingide dhe bedyal2, in this

0 103. . The tool, 103 provi conv.en
case {18 st RaimpiEEBE o IR A Sipp PR B0 bosbRbry 78 and tool
103 iBfd thé BodP U2 thifks Bk fnget 6, o RTRdMIY SoBpicededidue to a camming
~make-up of a fitting 10. Thus, the assenbly 78 and
action against i haslyeZaer provide a single unit 104 that can
be installed in a mating fitting conponent, such as

for exanple the.female fitting c ent ,12,..50 t hat
[0084] e S8Rt sl GimPsmEab ot ety Bt 10dl 103 SglifkEahe fingers
1062 BStolednEitis! suffitiehi®y FCthRAiPsORFRY & bé!ldRferstonall§ SaiilieL than the
and the ferrules can be installed at the manufacturer

inside diamvabérdofi the tfairitles 26n22 and the nut) 6. \WThe dosl/ iFethue self disengages

BCTL US200 13758 Qxther .t [ i di
o TS R e L 5 il RO gty
78 arf¥d@ly 12. Note that the tool 103 can be easily adapted to any size fitting, and also

can be color coded or provided with other indicia to indicate information about the

assembly 78, such as the size, materials, pull-up torque and so on. For example, a groove
109 or other suitable marking, indicia or structure may be provided on the tool 103 to
provide a visual indication to the user that the fitting has been adequately made up in the

finger tight position to allow easy removal of the tool.
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been descri bed herei nabove. [0082] FIG 11 illustrates
a perspective of an exenplary enbodi nent of the tool

wd Sbsidisie reference to FIGS 10 and 11, the tpernudSdsioizrss
i ncludes a head 105 that can be manually gri ppec(U

can be gripped by a sinple tool such as pliers. The

fasfats | ﬁ@&lgj[@ﬁh E{&%F
[0085] Ir:n;n?%r]iggﬁsh gﬂ %ggd&as rdrgw r XI gﬁfl F]w%rgdanyofthe
ﬂmcumﬁﬂafeatwesleﬁ lﬂne embodiniend rare sheildretadtheOdbosie cemi exicept as

otherwigS otshe T eyl ifing: L, 0B FIGH2 £ 18 1Reiidess Biage threadea
body m s enaw&réaawnmﬂh M5 ii5k18d¢3 W firdCoapiifiing RBrface 116

ferrules 20, 22 can be installTed. The flexible fingers
and algeend cammiing syrfacondBe sEheesrsond cemming sarfacehbl Snengages with an

anglod ot 20\l e EHetrCeh 12200 » coflRf 32 Fomed ¥t the mut 116

during BE-u, (PIGelfi)l Wﬁagw%mesmwagb niliyt bodbbut fdttisfive degrees

retainin ferrul es 20, 22 and nut 16 together on

relativerfe theeen of $hefitbing 118, b @@@sfnﬂpmay bomsed as

e@l@%&&ﬁﬁ%‘:&ﬁﬁ{g@{ gg%?ﬁéroﬂi?. ?{h‘?‘g%e 11%4 ﬁ%ﬁﬁdéﬁg aBéreIi %‘ﬁ conical wall
126 tHat fomnnga fdperdddciadasifoya Back ferrules 30 amll atricast hlpemon of a front
fenmal e _body 12 and_ the as eggl er ,can_easily

ferrule 132¢ Thrtapered sockst 124 Browides dox W@Ad&m@%ﬂﬁgﬁ © Pyl 14 during
dlsass?H'fbl)ﬂ%eczﬂﬁg tﬁ@?c:?«ﬂg%: tc)l‘sgﬁ%a[ggtﬂ& A ddiRach Wit MeOwall 126 during

e port 1 n anot the nut 16 is
withdtdwad ad dle nukt dI'lIdmalb mmhg tapeh at ba pisgle @ 0 abowti five torahayietwenty
face|n3|d his .case the first
degregs, FARIO R pfindfallend X By KPRIES, THav s usgH af fequired.

The ba8is RFRIY 1IGni g%&mﬂ a tap&dd bﬁie@ wall$ohiiiy1342o Faditite difRsembly,

fingers 106a,b to be radially conpressed due to a

and thﬁaﬁmmtr@rrukedi’ﬂomah glap mluddr@tabgml opfer wadlgsfiorrd6. The back and

ront (4 SRl 3 PERIRE o fld B RBE Yl latiove e
desireUéffdct, RBlek¥mplel aidue ﬂvbns abOratwentyoddpgecdirshatise contiel axis X, but

smal l er than the inside dianeter, of the errul es
other apglgnmayhe used asiee %eTJP%FhefEEeflﬁﬁMO%féF‘P ?ﬁ%‘ég design in
whlc% 8 &1*% Eﬁbi#%@%ng}é”kﬁgezhﬁk%fqﬁéﬂég 1y4t£}ﬁi R0k 139132 can

fextracte fromthe asse 78 and body 12.
be wi’lshﬂrewhha‘t whére thoamht tﬁ-Bbe ampdratehasinigveddafheethclusicangf a tapered

o b R 5 G R SR s v

not 1:»ﬁ1?1581"f‘1@9'1é’1d’7 o tl:féjé‘d%ké’tswﬁlll‘ géﬁ ?ﬁll ~upPéreagpficstionPs hiphpressure. The

torque and so on. For ex a groove 109 or other
ferrulsm wnlé Idissnmen‘mg the tapéred aocket wtafl astthe sutriayvithdrawmeo thattorque

will i PRI o it Bt A5erehi g b 31 SRin B ol Fproper

remaltd 6F thé ﬁ%@’ca&ﬂ&fb{fe@@gl tion to all ow easy renoval of
the tool. 20

[0086] FIGS. 19 and 20 illustrate another embodiment of the present invention wherein FIG.
19 is a longitudinal cross-section of a fitting in a finger tight position and FIG. 20 illustrates
the fitting in the pulled-up position. In this embodiment the fitting 150 includes a nut 152
and body 154 that may be similar in design to the embodiments described herein above. In
this embodiment, however, the axial length 155 of the cariridge 156 is shortened because
the cartridge 156 is only being used to retain the back ferrule 158, The front ferrule 160 is
no longer contained within the cartridge 156. A tool, similar to the tool shown in FIGS. 10-
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WD 2005/ 106310 PCT/ US2005/ 013758 [00851 FIGS. 13-18
illustrate another exenplary fitting of the present
worzessniobx10.  Many of the functional features of pd¥ings2008/013758
enbodi nent are simlar to the above enbodi nent except
as otherw se noted. The exenpl ary fitti ng 110 of
12, tdyBe ubdd 16 rhiintais! @S sifigle SobpdnbAY 2abave! dBscri
rra’lfﬁethreaded nut 114. g[%he body 112 |ncI %gg ﬂz}\&ﬂ rst ibed
embodiments.ng surface 116 and a second caroning surface
118. The second canuni ng surface 118 engages wth an

ed surface .20 on the interior end 122 of_ a
[0087] 35?% |°H§‘Bplff2 16Qripclydes; s cplarged radially; extegding flange
162. PEid e (162G s &éﬁto H@%ﬂﬂgh%oi?b F&‘ b theStitkih. ‘B‘Sd%494 e flange
be a forty-five degrees tlvetot ntral
162 ﬂuﬂhgn mmdeah dsivers rofr shrfadecl G6i aﬁdl aspal b0rfadeul 680atheforward portion

169 SR 15 530 i AR SPGBt eyt

dcgrdé@nfo'i %kaﬁ&ﬁie' The Sedl '%ﬁ*faéeolw alg @Pﬁrﬁgt SRfhilp 313?303‘1’70 of the

k ferrule 130 and at | eas portion of "a front

bodyfléﬁ rdzmgg pau-upTh amsappvwégb 3 dmdamgsqummseal and pull-up
to 1o dRet eimmtdep Arpeion s Snd Pisaittt {6 B oo BT BF i dheridae of

thealsdv%dﬁﬂiokiuﬁ&ﬁs.duri ng vvithdravval of the nut. The wall
126 may taper at an angle a of about five to about

twenty degrees relative to a central |ongitudinal
[0088] Thesirixeh strfaceh 66 anthiscaxampie isegenemally aadinkband engages thadront end

172 QY pasrides.iSosmng i o 1hFfle cORIEF R 4ol b i ferule

160 fopwhrd, eﬁé%aeﬁ.»feﬂhmsmsﬂsa @ives W%ﬁﬁ QI8 1608fokward until the
portion 136. The back and front ferrule tapered outer

caﬂndaet 186 emenged 3 font foreule Slangei162. The Gyt frols 16bfethenincludes a

taper?cg eve{& ?{? @] hé{&%ggs;f ?eﬁéfgfé(} Ear Elu r)izagﬁfa%%ﬁg 8&&1@%0?9 154, The
flang@t162 'm#ANB¢ epprapiately difRtlsisfed@ethatithelflatipe it b&pported by the body

i nvention contenplates a cartridge _design in

wall (Jd8n particulaslynwnder pressere: | (ke _edyibb4, Bwsy peynbe fﬁrﬂFd of work
WCmbRRap! 5" aled
haragiRd s BHAE SF Sk eyl ok Bt A A g Bl UG8, e
bodyt apered socket may be especially useful for higher
pressure appl i cati ons because the ferrules w I | not
bind or "weld" to the socket wall upon pull-u

or
[0089] F361 2t im 2 balf igngiindinalnresssigeiion crf\@otheéremmnbrmﬁrting of the present

mvm&%o?%ﬁ&i&ﬁn g{gqﬁ%{jﬁg%&gﬁ&%gn S fxf ?rﬁ\%léil a%&r ﬂﬂé %%(2 includes a

bodyf180-aal farmiles | 8y 1@'6&@@5@3*1&%11:1%1 ih desigh tb ehqoemb@dxments described
that a proper A remake of the_ fitting can be effected.

hereipghoe Iritiis embpdimentoowevenditting d 80 ineindss % fiiamytamt 188. The
nut 188 hta?? %ﬁ%gﬁ{% Tif¢Rat éc?ﬁgﬂﬂﬁ?)ﬁ 'ﬂ[I‘cF %leﬁhe ?aésﬁ e.al 90 for receiving a

["ongl Yoss- sect
tube tndyBit Thosint 1 88 hasruh dxtedhal 2hread Ilﬂrsfcrramgz_sgemdm wﬁihtthqa ngemai thread
194 ttith@gf AR “&%p@?q%hg@ggmhlag tltlep htsi:megrg%%(jjzl I%S,n %orter}]cgm{aié t’f‘h%qlut 188

u

has a rear face or outer face 196 that includes a key hole 198, The key hole 198 is adapted

to receive a key tab 200 of a keyed wrench 202.

[0090] With reference to FIG. 22, the keyed wrench 202 has an elongated handle portion 203
with a generally rectangular cross-section. The cross-sectional shape of the handle portion

203 can be other than rectangular. For example, the handle portion 203 could have an oval
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and body 154 that may be simlar in design to the
enbodi nents descri bed herein above. In this
wEHSAbe3RNt . however, the axial length 155 of pBPysre0s/013758
cartridge 156 is shortened because the cartr?g e ng
iIs only being used to retain the back ferrule 158. The

or e Cartrl%e&q@g %ﬁgkg% similar tﬁ(\)t&tﬂﬁgd?%gﬂ% Oﬁ@g%muta

right ﬁigﬁ‘s Tl‘iefkethéb @ m&m&m e Handi2 pottican 20368 anbglerailer than

o righf g5 ShotehACREH Bl 1 BFRSER Y 04y Hapi 45 matd with the

103 B alfoke tHe w%?kﬁ RuffYiditsae pull-o th
keyhrsadl altl%y extend]agr?t anglggt%ggm{ll%g%;ﬁge 162&:5 putto T

fittings180ed to fit W|th|n a bore 164 of the fitting body
154 The flange 162 further includes a driven rear

face 166 and a seal surface 168 at orwar.d
[0091] Eb? ke wrench 202ralsaincindss g clearprge 9@&1111&294 s&tsn%s along a central

axis %gzgoﬁggs,hﬁ# orBexarrpﬁg0 We W& 16% engag eyosmonedw

allowfthe key waenehi20d tostrhddle the/ Comiuittand engageythé St d88 without the tube
] Ul I -up. This provides a dependabl e secondary pressure
int  and pull-up to torque design simlar in function
to the engagenent of the front end of the cartridge of

[0092] ‘TE gﬁ%@ g@g’%&?'ﬁg rlg %%Ig%tg §§ thl glﬁaﬁ{ tﬁygahyﬁ?%»ﬁ@d into the

ﬁttmg Edﬂ?tlmdle reai’fa0é 196 6f th%rﬂﬂt 96®ﬂﬂ.~ﬁﬁwﬂhthen@1dmﬂ the bpdy 182, or is
that _the cartrid e directly, drives, thg‘0 tgg ferru

recessed TheTos Ra Stanfad s KORREHIQR BIBISCHRS é&ﬂ%@dy 182. Asa
resultéﬁ%g%gé@e[ %ﬂnﬁd%eg{% ft go‘rﬁﬁlﬁi Pf‘gér%%xta? gg ﬂ&aﬁﬁtr B‘régig rédiféed since the
ability ¢o idasseinble ther fittang 18 [suketicted toapalydtiossoparspuet ithat have the

specl% fg'?;}egat e;igggf ﬂ%ﬁﬁgxgd?rgpa%éﬂg%gr% etéﬂ%oﬁle key hole 198

on théj hﬁ'ﬁﬁ' rﬁﬂf Qll&f? sh&Rfic pRRIUELTHGR, &f.)I0 DR Fhirddiadbirell i€ combination

body wal 8, particularly under pressure. The body
Wlths_lEﬂlﬁct\’hﬁscheﬁ:ay be forned of work hardened raw

material, or may have vvork har deni ng sel ectively

appl i ed to an anneal bod 21 15,2 half
100931 F5Retr esehsn e A (i deos mShDtbiech HORHop Bty (25 e Bssembled
ﬁttm% ié(%fs Rhafily. [Pifis Wﬁkﬁwﬁb n@%ﬁ&tﬁﬂ?‘ﬁ’ﬂwﬁfbht Pﬁcef is Bﬂ@f)remlum,

t condition. In this e ment, the fit 3
for examp[l&; detmotivb epplichans nbinally, the o 18845 alss benerfm nag,t mgy allow

for oot feghias Hce Ty oATRGCtE AR RS ATor Mgy of i threads

192) WithbidRS needof febiclRblyPlite HSthrekdS or /btripGiatiiSoff of the hex area
general ly cylindrical "configuration that defines a

(as ipdensafie stoglard female aiuig) rfgr gosmetic effect. Thus, silver platting can be
accomplished by dipping the entire nut 188.

[0094] FIG. 23 is a half longitudinal cross-section of another exemplary fitting of the present
invention shown in the pulled-up condition. In this embodiment, the fitting 210 includes a
body 212, a nut 216, and ferrules 220 and 222 that may be similar in design to the
embodiments described hereinabove. In this embodiment, however, body 212 includes an
exterior camming surface 224 that engages a tapered surface 226 on the nut 216 upon
proper pull-up. The exterior camming surface 224 may be located on a forward end 228 of
the body 212. The tapered surface 226 of the nut 216, tapers outward from the axis X away
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tube end T. The nut 188 has an external thread 192 for
engagenent with the internal thread 194 of a female

wo bdositeg3igconmponent , such as the fitting body lgeéruksvosnizrss
exanpl e. The nut 188 has a rear face or outer face

196 that includes a key hole 198. The key hole 198 is

from %%""93%35% 0 T W%\Kﬁﬁetﬁg 280 peaf 1oaa%&,yﬁﬁl MaBipEd) on a tool

erence to Fl t he keyed
engagemenicfor@aRsichas ahex portipat 239, handl e port| on 203 with a
general ly rectangul ar cross-section. The
Cr 0Ss- sectlonal shape of the handle portion Q

3
[0095] BIG.24ris 2 hak{den giesrsection of anethet exemplary af the present

@@ %1*3 dafb® I W20

inven %&ﬁ%ﬁ%%ﬁor Cl rcu?ﬁgrt111 3?2%133 sectQ ﬁé%ﬁﬁ%%o includes a

body Q&BhAOﬁu’elRSe,ndﬁd far ﬁmttfeﬁ—ulmmﬁoethabmlayoge fZSiﬁﬂat r1]111tm51tg|:tato the

right angle. .The 200 ext en r t he
cmbograis BT T SboNe. B EPRobmA: BOHeNFr, e PRGHS includes an
gnqﬁ I %ﬁﬁkr Thae shsvmn URFIG.
mtegr% %pt e oeitr%g‘t re@IV\)latbﬁhét= Enﬁ hﬁé}eori%g st 0 alllﬁow 4,
functibh easke;semmin&lmﬂé)z The geametey ofiche u:ntemi; femalei 262 (such as, for

e, bl st e, s 5l F 5 rorion

270, @dcs%rﬁd)éib sel@etbd s AP tPéfddh An WpPrbpeiafRaaliially idPakd hifiging action of

cl earance opening 204 is sized and positigned to
the intdgral\fermile metysmneﬁmﬂ@ouommmabm driven dateoq cmpyiRg surface,

such %ogg?%j'"”r‘ﬁg P%%rgetlﬁﬁo&t Hﬁﬁ%’ﬁi@%ﬁ“ gzyeﬁgg egﬂéo i lgt2’60. The

Qﬂf 4 Nfteptal feduleuttilizedClreweflttingt bas been Wisclased) ibohiyernational

, .the rear face 196 of the nut 96 is _fl ush h, t he
Pt WoP 6610482, the enfiendaclonme o upih ' lly incorborated
hem@%ggg%g é?;s%hg gﬂéﬁ&ﬁp@%& MndE ag@% tH%elfnr RWENS, frklekbmglary in

resu the c | hadvert ent
naturéd Sx0eaie mgsart imertiomindshoukEnotibe chBSricd in e diogtivg sénsee
the ability to disassenble the fitting 180 is
restricted to only those personnel that have

[0096] Eﬂé&cﬁ iScﬂ h@é@bﬂ lgrosgsection efcapthien pxemplary; @Pﬁé of the present
if f

v P BB o 5, B0 4, i

body rmzyfaaemu 1286, iafd @rmstnﬁmﬂ@ 2901 tHat srpgc ibei mmﬂaermh@gn to the

0093] Further because tég oes not 0 tud
emboglimgats described hergmpkays. 1o @Hﬂi qQpeverth \'1'{3298%8‘5" udes a
separ:\i/@e ?%Plhle %02 tﬂg'c%n%ﬁﬂelbﬁ%ﬁ%g &hd ﬁfs’i‘lferi'lﬂe @B@'drcﬁ iR I'FIG. 25,

space I's at a pre for “exanpl e, autonotive
functiappisi « atdond Serririen alhey sepamblm ferrd8 292 3s altached dneth giuk 286 by a

it aI I w for cp u Op t he
srangfBls 3 PRio 90 noB rart) prl Gtk sk 0o Sghareple fprole 292
engadeB @ éaﬂﬁﬁﬁg%m'face, such as a camming surface 296 on a rearward portion 298 of
the first ferrule 290, and breaks off or separates from the nut 286. Once separate, the
separable ferrule 292 functions similar to the ferrules described in the embodiments

hereinabove. The concept of a separable ferrule utilized in a fitting has been disclosed in
International Publication Number WO 02/063195A2, the entire disclosure of which is fully
incorporated herein by reference. The publication and the concepts therein, however, are
exemplary in nature as to the present invention and should not be construed in a limiting

sense,
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192) without the need to selectively plate the threads
or to strip plating off of the hex area (as is done

wo svosabanglard fermal e nuts) for cosnetic effect poFfims005013758
silver platting can be acconplished by dipping the
entire nut 188. [0094] FIG 23 is a half |ongitudina

[0097] THes frveRtdn Ms %@m&&%edeme%&? R ;
present invention shown in the pu ‘fdeg;- l%@ggéga#%fgﬁ{bodlmmts.
Modifigation snd-ltesaionsiwvill acsur ta othersgi@h jeading dad naderb@ading of this

212, . f | 220..and 222 that .may. b
speciffitiond, 1f 8 infebfied B hetuif, Alfsich /5l coRtcrt sod atPratigns isofar as they
cometwitiin tixbsvope of thetappendedRRaing B the ﬁfﬁ%}éﬁgﬂ&gﬁgt 4 212

ace a

i ncludes an exterior caromng sur

engages a tapered surface 226 on the nut 216 upon
proper pull-up. The exterior camm ng surface 224 may
be located on a forward end 228 of the body 212. The
tapered surface 226 of the nut 216, tapers outward
fromthe axis X away 23 WO 2005/106310

PCTI US2005/ 013758 fromthe body 212. The tapered
surface 226 nay be | ocated, for exanple, on a too
engagenent portion such as a hex portion 230. [00951
FIG 24 is a half |ongitudinal cross-section of

anot her exenplary fitting of the present invention
shown in the finger tight condition. In this

enbodi nent, the fitting 250 includes a body 252, a
nut 256, and a first ferrule 260 that may be simlar
in design to the enbodinents descri bed herei nabove.
In this enbodi nent, however, the nut 256 includes an
integral ferrule 262 that can either replace the first
ferrule 260 or, as shown in FIG 24, function as a
second ferrule. The geonetry of the integral ferrule
262 (such as, for exanple, a tapered outer surface
portion 264, radius portions 266 and 268, a nose
portion 270, and so on) is selected so as to effect
an appropriate radially inward hinging action of the
integral ferrule in response to the nose portion being
driven into a canm ng surface, such as a carom ng
surface 272 on a rearward portion 274 of the first
ferrule 260. The <concept of a integral ferrule
utilized in a fitting has been disclosed in
International Publication Nunmber WO 02/ 063194A2, the
entire disclosure of which is fully incorporated
herein by reference. The publication and the concepts
therein, however, are exenplary in nature as to the
present invention and should not be construed in a
limting sense. [0096] FIG 25 is a half |ongitudina
cross-section of another exenplary fitting of the
present invention shown in the finger tight
condition. In this enbodinent, the fitting 280

i ncl udes a
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body 282, a nut 286, and a first female 290 that may
be simlar in design to the enbodinents descri bed
her ei nabove. In this enbodi ment, however, the nut 286
includes a separable femal e 292 that can either
replace the first ferrule 290 or, as shown in FIG 25,
function as a second ferrul e.?*The separable ferrule
292 is attached to the nut 286 by a frangible web

CL%éion 294. Upon partial pull-up of the fitting 280,

1.

havipgagertiguthgypen esEmbbergages !

2. Pr lellfh%
W
fittiglg qomiponent padithe tapered surface ofsthe firs fitting eomponenuepvses the amount of

separabl e femal e 292 engages a carom ng surface,
such as a camm ng surface 296 on a rearward portion
29& odnduitietidg, cahpfigng:ul e 290, and breaks off or
separates from the nut 286. Once separate, the
sep%rqgh§ ferrule 292 functions simlar to the
f e UP S BREUPRBER i n t he embodi nents her ei nabove.
The concept of a separable ferrule utilized in a
fi tatdonduihgsppieedevitiescl osed in | nternational
Publ i cati on Nunber WO 02/063195A2, the entire

e rorEiLfte eShirt el o Seigtitrdo B Bish fuhgicBrBofth to cause e
cond Ve Siing dvece t6%aPRlcohduii dhdneiluvienassehtbléd) thepeamdltting component

i nventi on and shoul d not be construed in a
i nventi on has been described with reference to the

occur to others upon a reading and understandin

B e A S

3. fi tEhiergnddbfipimgsifelpim Gewhdéreiptthd fitst fittipgcomponenttis adapted to receive a

equi val ents thereof. 25 26 CLAIMS 1. A conduit

condui,t. grippi.ng device; a second fitting conponent
confitkend along a SPrgre

4. andiigemhdwih@ningsseidinadwhiérbin the portidn fof the fiding copperent that engages

&5t o the first fitting conponent to
cause the conduit gripping device to grip a conduit

havi ng a, portion that upon assenbl ngages a tapered
the e eftaunigbe Qhairs PRinerPTPoRGH SORRRENE . 5 The

5. betmpedniiie ilRkldfRNiMf0 wheremetoagle o1 the tapgredanifactestithe first fitting

conduit fitting of claimO wherein the engagenent

and the tapered surface of the first fitting conponent

cogpensatalioyes theeanduit fitting to be remade.

6.

gauging an axial position of the first fitting component with respect to the second fitting

The conduit fitting of claim 0 wherein proper pull up of the fitting can be determined by

component.

7.

second fitting component includes a structure that provides an indication to an assembler that

The conduit fitting of claim 0 wherein at least one of the first fitting component and the

the fitting has been properly pulled up.

8.

The conduit fitting of claim 0 wherein the tapered surface of the first fitting component is

an internal surface of the first fitting component.

M%ﬁ%"f%‘dl f%rén@%ggg qefaponent.
roRaLEARAL FBRIS 0 wH¥RGh tHeCbhReanbktRbéretha pbRRE of the second



torque required to continue pulling-up the fitting to
sharply increase. 3. The conduit fitting of claimO
wherein the first fitting conponent is adapted to
receive a conduit end along a central axis. 4. The
conduit fitting of claimO wherein the portion of the
fitting conmponent that engagég the tapered surface of
the first fitting conponent is tapered. 5. The conduit

fittin f. ai m.0,wherein an.angle of. the tapered
9. sursagndt iRty B dnce hFrcsiR e component that
enga@@dilik ttagerddt duffgcd of the firetnfatig cOmpditat Batishobdd dtilkdst pgtially radially
. of g’%{ai m Q wherei n proper Eu | up of the fitting can
inwaed pfeaxdsrigl fugadsyof thrssepndfiting sameareMosi ti on of the
first fitting conponent with respect to the second
10. f i titheREndGOMBAE 8NElainy 0 wheRiF 8 Spetedfsuithdad t8d fifst AitiN Qomponent is
wherein at | east one of the first fitting conponent
an eiernalfarfaceefdhelfirst fittinggowpesdhent i ncl udes a structure
that provides an indication to an assenbler that the
11, 1 ipen@n ?ﬁflﬁlﬁrbf RILRASS Wherdi] !h@?JoHﬁm &t thd 8&oh@ Tt component that
fitting of clarmQ wherein the tapered surface of the )
engagessthe taperddnyriacerpbibe firsti fitting pompensnhis| dispesddaatdeast parkially radially
firste LiLti C nent. 2. 9. The conduit fitting of
outyaleof st Pr i O B 0o fing cmseioond 11 ¢t g
conmponent that engages the tapered surface of the
12. f i rBe donhduii Agingafpdeband whereth tp poeibnadf the asiong dittiriga¢dmponent that
r adi al | i nward of extern t hpeads. of the second
s Y COREON & ST ROR, DRIBCPMoR & Apife thal apers
radviNgoRtwhrd BRay AORIREfroM dnd ©e thRfseddh@ fitiiiéomtponthtng
conponent is an external surface of the first fitting

conmponent.. 11.. The conduit fittipng of claimO wherein .
13. { hdbgorandh Giing el Saith ol wheren ¢ 8RS éh{f]aqcha'e the' sccond  fitting
coBRAES ahdlEd AtHBERES cﬁegge{e@ﬁsmqﬁe tdgaf dist fitting

conponent™ I's di sposed east partially radially
outward of external threads of the second fitting,
14. corfpenesmeluit fittingr 196 cdaimd 0 wherint tha fapared: |surfageoiswprsitismgd on a tool

eng G P o o R o R O e irat

fitting conponent is a surface that tapers radially
15. outTharegndwi fittihgorfi ddim @ mdwreire i taperech surfase dh goditianeilpg a generally

) neat. 13.. The conduit fitting of claimO wherein
w“@%ggggﬁgﬁﬁﬁk§ﬂg?ace on the second fitting conponent
is angl ed at about 45 degrees fromthe central axis.

16. 14 A doreduit ditting, tothpisingng of claim O wherein the tapered
surface is positioned on a tool

a first fitting component adapted to receive a conduit end along a central axis;
a conduit gripping device that includes a nose portion and a radially extending flange;

a second fitting component that can be joined to the first fitting component to cause the
conduit gripping device to grip the conduit and seal when assembled, the second fitting
component having a portion that upon assembly engages the radially extending flange of the
conduit gripping device and forces the radially extending flange into engagement with a tapered

surface of said first fitting component.



engagenent portion of the second fitting conponent.

15. The conduit fitting of claimO wherein the tapered
surface is positioned on a generally axially
extending cartridge. 16. A conduit fitting,

conprising: a first fitting conponent adapted to
receive a conduit end al ong #Bcentral axis; a conduit
gri ppi ng device that includes a nose portion and a

radi al | vy, extendi f . a cond fitting conponen .
17, b el ERFRE of et 1Priiorfn 36 Pknsracyt cBRisSRAp: ey extending
flargausd thbeaped dukificeOsfl PRI MGt HRMgCorhonght Saus&ie tHROMAMIM of torque

and seal en _assenbl ed, the second fitting conponent

requigagh th gontings pullmg-upribe thive o shaslnicycashgages t he
radi al ly extending flange of the conduit gripping

18. devhe gorust ﬁtﬁﬁ% B8clhinf 16 dUbRIH ah BElEoThe thpbred RGade Vil fhe first fitting
engagenent with a tapered surface of said first

componeitalows thesaaduit fitigg to ke remade.conduit fitting of
claim 16 wherein the engagenent between the radially

19. XTRAURGuit 'l of ¥dmt 16 JRRGHEHe SH%%!‘@(? Suithce! B the 's8dond fitting
fitting conponent causes the anount t orque

compogentisahglal at ehout i degreed fromgthecentra akist ti ng to sharply
i ncrease. 18. The conduit fitting of claim 16 wherein

an fe de r ; R N -
20. 20 TR SRR yler GRE SR IREF bul UF of bl Thuld G WBigtormined by
gauging @paxial poditiért iofl ghoffirst | fixting Lompbesmeiwitht apéatorthd second fitting

surface on the second fitting conponent is angled at
COMACKERL 45 degrees fromthe central axis. 20. The

conduit fitting of claim 16 wherein proper pull up of

21. t herht céddunditeanobQaide 1 ©ivAtreRcht Mast GRUFIROMRN{iAMNE @bmponent and the
position of the first fitting_conponent w th respect

secens! fitag sempARETf inclydes a SYRYENBAL Proyiles am andicatignitg an assembler that
the Fitthdol | rein at |east one of the first
efl?ttr{gilﬁgb%!r‘%%%mphgﬁ“ﬁmﬁhe second fitting conponent
includes a structure that provides an indication to an
22. asdenpthed of pidling wrhecanduitifitégngrasltipledimgsy enmenmisingpul | ed
up. 22. A nmethod of pulling up a conduit fitting
Tk . : S I . P8O0 Bibdind e
fi El{sstbﬂi:[l Eta %P%ﬁtclgﬁp%ln?ﬁlgggogﬂ %ge%ﬁa% grn ?pp?ﬁ%ﬁm evi ce;
providing a first torque application to a second |
f i praviding enfirsh tonquet eppjlisationt tpea seawwd dfitting compenent to join the second
. CO J: [t1l.ng conponent; sensing that
ﬁmn%aclrgg&’p :ﬁ‘%}}stt“g @Sﬁfﬁlﬁé{ t{éﬁ%n{cﬂgﬁ’%h has reached a

predeterm ned first pull-up val ue
sensing that said first torque application has reached a predetermined first pull-up value

to determine that the second fitting component has been moved with respect to the first fitting
component to a first pull up position where the conduit gripping device properly grips and seals

the conduit; and
remaking the fitting,
23.  The method of claim 22 wherein remaking the fitting comprises:

loosening the second fitting component from the first fitting component; and



to determ ne that the second fitting conmponent has
been noved with respect to the first fitting
conmponent to a first pull up position where the
conduit gripping device properly grips and seals the
condui t; and renaking the flttlng 23. The net hod of
cl aim 22 wherein renaking t he?® fitting conprises:
Ioosening the second fitting conponent fromthe first

ittin one and econd tor .
e r B8 8RR e @ fichoRi i R R Raponeet 8 reighien e
secdndtﬂtﬂhg esmpdiRnSROAE dirdt i fitting ¢hrguipanediméve the eedohd $iiting component
f| tti ng conBAgnent and nove the second fitti n%
tthe fifst dithngs cRapponept pask the st pril wp; pasitios B ghessend pull up
posmaﬁnwhta&%oﬁamgen@aﬁé iRl eH:y%'ﬂ pt SnPscaR TR \DnBtk| UP
posi tion wher duit gripping device properly grips
and seals the conduit. 24. The nethod of claim?22 .
24. £ urlhr apethasigiiclaing forhericompysing serfyingithgfirst pelpup position by gauging
AR [ I
=n BT ok 00 81 3308 e BRuBELE B 08 kR S komponent.
conmponent. 25. The net hod of claim 22 further
25. corfpe imsithagl qfictaimnd@2rfgrtler comprising provifingien intrinsisr gabige tonwsrify the first
[ ull up position. 26. The method of claim23
pulI‘l‘R?%Slet}O%conprl sing sensing that said second torque
application has reached the predeterm ned value to
26. defThe metkod bfa¢laih 23 ffarther cgmpasing eaningathatdsaidoseachrl torque application

hassqen o feligsas it ebiodp Hgféfint Mt SBRe fts Tosf iy e to the second

pulB@Ppésidinl on  has reached a second predetermni ned val ue
to determne that the fitting has been noved to the
second pul] up position. 28. The met hod of  cl ai .
3@ imethadeof; ¢laig 23 Syrdhes camprising ssnsine; @a%wo«?a fogqug application

hash@ﬁc%@@ a SMEGAGed inlddCyafRd tja%téﬁfnnfél tﬁbtnihg FirdMpenRi et Bdved to the

second torque application is sensed wth a torque
secomcepud hup BBiticfihe met hod of clai m 27 wherein the second
torque application is sensed with a torque wench.

31 it 1 b Sings :
28 22 A TERAP P Sl VAGel g S L GARBEL! B8 i o tore
wranolmdui t gri pping device on a conduit to forma

fitting assenbly;
29.  The method of claim 26 wherein the second torque application is sensed with a torque

wrench.

30.  The method of claim 27 wherein the second torque application is sensed with a torque

wrench.
31. A method of pulling up a fitting comprising:

assembling first and second fitting components and a conduit gripping device on a

conduit to form a fitting assembly;

pulling up the tube fitting to a torque value that creates an acceptable grip and seal of the
conduit gripping device on the tube;



32.

pulling up the tube fitting to a torque val ue that
creates an acceptable grip and seal of the conduit

gri ppi ng device on the tube; 30 remaking the fitting
assenbly. 32. A conduit fitting conprising: first and
second fitting conponents that are assenbled on a
conduit with a conduit gripprng device between the
first and second fitting conponents; said first and
secon ti.0 ents engagi ng each ot her during
puff™ i ¢1€¢é£%3%$¥Q1 so that a predeterm ned
pul | -up torque applled to the first and second fitting

compamdnit fittimpaorpsigiagds to a pul l ed-up fitting,
wherei n the engagenment between first and second

i tfrstnegld seond’ rtl?t{]rltgscoarnéo%\éﬁtsttga aretatslsen%)lecp on a condutt with a conduit

gripping device between the first and second fitting components;

so that a predetermined pull-up torque applied to the first and second fitting components

corresponds to a pulled-up fitting, wherein the engagement between first and second fitting

said first and second fitting components engaging each other during pull-up of the fitting

components allows the fitting to be remade.



