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Provi si onal patent application serial no. 60/411, 617

filed I L
INTEGQy?éﬁﬁ&%ﬁﬁg¥@$Fk?gg@ﬁé&fﬁ@%%é@ﬁalﬁﬁ%¥%% |re

di scl osure of whic d herein by
reference. 10 FIEL @ééﬂ&giéﬁ@iigé%&iﬁkg i nvention

relates to tube fittings that are used to join or

c obtie epplicatiom elains Biegrenefiidoft Yniteghdiates Prondpibasl pajgné epidication serial

t h a C
o Qoo T Bee BB O LRBS 6 MR, sR RO R oL
GRIRPING RENGCENDhSEADARUS theehiee disclosuriebfomiiohiiy fdllyi idforporated herein
-with 15 the tube or pipe end, such as for exarrpl e, a

by refseies. As used herein the terns "tube" and "t ubi ng"

are intended to |n__gig;#aa%gyﬁﬂggigggg%¥ﬁd to pi pe as
mell BACKGROUND |y, new tube

i PR ples £ B T30 DR AR e 4o St SRl e or pipe end t

anotHe? |n§’5n%etr OwhbiBe 8t BfheR niduidRr BE | BB tLdﬁVéIC?pE Ral suéh as through T-
optlonally either integral to one of th

fittingoans ¢lb@w mstingsy for sxahplasorp dﬂygcedhatb@ggs todhe ig dlyid eshmunication with
therefro 0 lQpnak “

the ulpd RS s S GERSad s oo T Pl ThE AR RS and “wbing”
are nﬁendea(ima],chﬂekbht sdiee lipmteAud pie ad ell2003 as publ i cation

no. W02/63195 for TUBE FI TTING WTH SEPARABLE TUBE

GRI PPI NG RING and _USQ2/ 03430 f| | ed on February 6,

2002, publ i shedBASKGRAN, EREENTION) i cat i on

no. W02/63194 for TUBE FI TTI NG FOR STAI NLESS STEEL

TUBOGy, trieav B fittingl icendepts has deert dederibed afrl@tnfgﬂol non-flared type tube

fiting, SHERER Loty U116 q® L ¥ So kg PRRDE L Bt s gpfionally citer
integfd RS 61 &F. the UMD irgmdihibers MMRNE Gt @bﬁﬂbﬁi@@ﬁfa@ﬁ therefrom. Such

enbodi nent of the present invention prOV|des a

concmtq @rm@ualétvlnn@twﬁlonah pelal) sppliettroneet: JJSRARBY fded on February 6,
2002 sﬂegi $°ﬂ¥%1?s‘9‘¥g,r d‘o‘a gglpgﬁé%tié? ag oge%qfi@?' i OEMBEr TTING WITH

SEPARABQEGTUBESGRBFINGJRTN@f artthSOI/OM%)gﬁleb)bnrlﬁibﬂIalrye 2002, published
rotati on therebetwee ncl udes an inte

on Aught 1gv 287 3§ P@PBW noh 09%éb?%f@sTWEhFHTINQﬁﬁ@RgSTAINLESS
STEEY ‘ﬁ)@qﬁq’ bhel dir &igé’loé’l\ﬁ]gsrbt{vnﬁc}f Ak tfﬁlﬁgm'(‘,élpgfﬁjtéder%réiﬁ by h-Lference.

an exenplrary e

The present invention is directed to further enhancements of such concepts.

SUMMARY OF THE INVENTION

A preferred embodiment of the present invention provides a tube fitting having two
assembly components, namely a fitting body and a fitting nut. The nut and body are adapted to
be threadably coupled together (referred to herein as “pull-up” of the fitting) by relative rotation
therebetween. The nut includes an integral tube gripping element that cooperates with a
camming surface on the body when the fitting is pulled-up. In an exemplary embodiment the
tube gripping element is realized in the form of a gripping ring. The gripping ring may be

machined with the nut or separately attached thereto by any convenient process such as brazing,
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gripping ring. The gripping ring may be nmachined with
Wo b@4/21300r separately attached thereto by anyPCT/US2003/031021

Weldng%g%/ s tgi, %g%%%ﬁgleae h %ﬁ)p%{garilgn%gy V\ﬁa %6%4&%% Zﬁat%'p ie%arate from the

nutdu}{ﬁgpgﬂl@mmgeﬁﬁﬁg may al so be designed to separ ate
fromthe nut during pull-up of the fittin

giThe giipping iing finations trimanyrepresis likegpfeanls qnak%raéhally compressed and

plast1%f1$1y:§1r%ma§ Cé%:%uﬁ ¢f dhl%e thgg ‘ngig% :fo%\?\% %Qfandpel l?ér'][t gl . The gripping
ring a8 Goidnd 4 p‘kﬂhaﬁy@é@l Apaingt thd bedwednppinggurface. i Tig mi§m dne rembodiment is

designadip thve SHBERESAPHER f Horie RN B BRSOy g nose portion
into tﬁ%ttdb%g% %ﬂ 1t e%éj}fsehjc ?lé)g %rg)r T lﬁ'h' Malﬁ“b#;aébﬂt ts%a?éfgle dollet zone. In

ing wa or exce
anothéw&ﬁb@hmrént ah\ﬂum gxppﬂhg yleaﬂn‘amtatem&gm the oiposent to which it is

Tl T R ——
mmxlﬂtt% ﬂ‘)g)gg gr @B ﬂo&#@z{cﬁﬁﬁé ufbe RippRigadt € conponent

Itrng seal and tube Qgripping characteristics
s T Ifidting corhprmsats pdndt mlmwdha@ﬂmmpmméergmtmw mgeferably but not

necesga@ﬁg czbs'l- E]gﬁ{e éci %@&%&g& %PS?@?%E ae)ri;lglk?ata s%él%lgss s@e%l and other metal

tube ﬂ@iﬁgsﬁﬁ{o‘ukﬂ tﬁéﬁﬁeﬂtﬁfrﬁﬁﬂﬁ)@ limited tbewyfpattidung dlss or type of metals. In
especially useful as a stainless steel and other

accordarnige wfitht aniothgr aarephvzﬁ;gh invieationg thenfiitigs may inginde p ﬁiﬂf 66‘1&”&% feature to

arti ar c f ance
ncief Yyl P aBLEM s BRI R b ropoRaen
| ngladelsrdanceewith gabdien gsgecabfitie inventidn, Iandmtcaxtdetube gnpplng element
sufficient pull-up and to prevent ,excessive t| ht eni

combifation grasides srawise oy Ak s ke BB NRG FHemAR: iRevhi aé‘aﬁlafg is applied.
The s%];fﬁ%e ol (i Ve%dd%e %oxqﬁ’st ?f 4 HBGanOAb LB Oﬂuﬁfeecﬂﬁ%ay be used to hold

I'on provi JeF Wir Tace Butwar d the tube
the se@lanRPTHig sezilaiitﬁfﬁhctio@s ahi d:)lanclﬁups seal fontthé tuba@iting eéspecilbly for a primary

e B e oE oSSt ert T FaCt S0 CERED 8. ccnpo
embo E?%IEQEG RG] gm aF AforMe kvl oFeBL A" mhMe bEWREN the tube gripping

esp or a primary 20 seal forned
elemhﬁtamdeﬁhet&amrhmgeswfappmf rthe dlodpenin agndrddnee cmﬂmangther aspect of the

surface. In the enb. t _the Db
e e oS SRR Y SRR AL B PSR 588t i the
trepalg MR RGNt B P I8 Thr SRehpldahdaRBY RehySofMingietionf a ple@sdxsrdaste such as a
I'n accordance with anot her aspect of the invention,

viscoimhytrecazbiypelf freorocarborsgatsener dssangthss skanerle japd nAEbKEY of limitation

e 05 BH P S50 oDy Pyt PR, P g SRR orer saing
surfall, R ReslhntRA&Y Be %pl(y‘ltbdaﬁorfex&&plél, ﬁﬁ@ﬂl@uﬂy@m’)ﬁmbpﬁmsmﬁ with nut in the
fl uorocarbon grease, or as another exanple and not

open\gag§ upfpasitient 46ithe hqtudecaﬁréealeé(ﬁforﬁ*&§1> the Saalél%}fh%ﬂ@le%\mofg concentrated
oGO ] RGP LS sancrd
becothey cameied beiweea thé end of tharboigrnd tspeesidivon therehycreating a fluid
seal tlhzrl]t érggdy minimizes any potential leak path between the body and the nut. Alternatively
the sealant may be applied to a portion of the mating body that engages the trepan during pull-up.

Use of the sealant is corqpatible with an optional self-gauging feature of the tube fitting

concepts described herein. The sealant concept may be utilized in many tube fitting designs
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open end up position. As the liquid carrier
evaporates, the seal ant becones nore concentrated
wa@eoass73ohe floor of the nut trepan. Upon pul | POPUS$003/031021

the tube fittin .he seal ant_.i s .squ ed and 30..
other 5t 8 erphigne S8t Gt SBHe el S ERRE Bl A g goo or more
surfadds @RAMutihe Phakel Lo iy MiigAtiNG abuf vty ey abitado as to squeeze the
greatly mnimzés any potential |eak path between the
sealaioligfwaeid then v gtefacsst ePurly supbicgs mayebe dlar gxampteyansenot by way of
. lie i . i . .
i B €5 P35 A i DB O ek PAGBARS arjined b
any sGiedMdrdgemehit 4o 2810 ofist theatubs glifpin@elgmegt thembetmeemio grip and seal a
the tube fitting concepts described herein. The
tube ejida| ant concept may be utilized in many tube fitting
des) .
CeBl P RRELCS LRI AOEhiT f B
inventian fineheapphieagpldtes thoenathodrembodislinf the epplitation dod iusg of a sealant for

ke- f the fitti i t her.
o G S b M i A e B At AR o v
the ptbFAGESreaduch surfaces may be, for exanple and not by
epvvayygs% S‘Tr?m'tation, be provided on the tube fitting

c Gitpenant sthenrsheds awd slvantages dfdlis/prebent inveatipoivile He bypasent to those

.., an ui tabl e arr ement so..as cause the tube S
SRR A RPEHBh (oL RBPBOEtIBURT 8 T PRGF SubpRfents fpgiew of the

B : Q‘@Vs kant may be applied at the manufacturer or

accoig%tylhne f?elﬁ% prior to assenbly. The invention further

contenpl ates the nethod enbodied in the application

primary seal forned in a fitting between two surfaces
t EXG. are 9 dtonedsthectidhal helf pri¢wraifya pedibn aifem exkdngderyafieshale threaded
_other aspects and advantages of the present inyention
fittingynpy sufablg fpmpeenvith dhe prsseal nventionedetailing flae apep of fhgutfpan and an
. L-0Q: rLption of the preferred enbodiments in
mteg{/a?gdv]\j/g\tgpggﬁg%%glggonpanyi ng draw ngs. 15 BRI EF
DESCRI PTI ON OF THE DRAWNGS FIG 1A is a
CIIO%s- BB GE | 0 8RJss-BédtionMi Baf-ofewaop ant éxempidry analexénglled Yfitting body
_female threaded fitting nut suitable for use with the
suitalle deyaise Wilthy BSOrSenidBYEiOPng t he area of the nut trepan
and an integral tube gripping device. 20 FIG 1B is a

::r y a;jzzg (1:% %a?:?o%%—g@%%%%f’hﬁi‘vvggvb%th?Xtﬁl%g!i(?cf ﬁtt{ﬁ%l 1?}’% eof FIG. 1A engaged

SUul or use w
A I W SR T -
condition.

FIG. 2B is a cross-sectional half view of the tube fitting of FIG. 2A wherein the fitting is

illustrated in a “pulled-up” condition.

FIG. 3 is a cross-sectional half view of another embodiment of a tube fitting suitable for

use with the present invention.

FIG. 4A is a cross-sectional half view of the threaded fitting nut of FIG. 1A engaged
with the threaded fitting body of FIG. 1B in a finger tight condition and showing a sealant in the
trepan area of the threaded fitting nut.



10

15

20

25

30

35

25 wth the threaded fitting body of FIG 1B to form
an assenbled tube fitting in a finger tight

wa@orvdiozizon. FI G 2B is a cross-sectional half RCEWSWN3/031021
t he tube fitting of FIG 2A wherein the fitting is

at ed in a |.l.ed- up" di.t '
o FIES UB3 T o S REy 3¢ Hib b it oBFG. A engaged
with fhtéktﬁreﬁdiédt ﬁﬁﬁlﬁ%dgfaﬁfl BFIG.0B shSEn@ithd beeidr &S Bdalant depos1ted in the
i nvention G 4A is a cross-sectional half view o

trepan hxeatdf rthadhodadeidtfiting natiwhen e Giting Dadydagerpen ésull\rdrrp” against the
fittin threaded fitting body of FIG 1B in a finger tight
gc% dition and showing a sealant in the trepan area of
t I GShraasedillukteite R@othut emBodiieAD04/the Td@Ation using a separable tube
_ PCT/US2003/ 031021 FIG 4B is a cross-sectional half
gﬂppm}g@b@n@mt he threaded fitting nut of FIG 1A engaged
\évrth t he threaded fitting body of FIG 1B show ng the
ehavi or iﬁ?l rea of
t he thread 1 Llcrjcﬁ]T u.l\.l.gtg@ﬁg’lfas
been "pul | ed-up" agai ngt th 5 fitti nut
5 A5 @IeSEYBY §108 CARGHR eséﬁ“ﬁ’é‘dl“ﬁ%tﬂe baling  fpimgption formed in
fitt SRAL AblsSwbUlEng hpRieRd, &lcBNRThr ofdiM bERut and body, and
at lgégggt gﬁg(ﬁﬁ& 'IS'HE INVn I e1 Thce prelegnt %ventr%nn o, &
one cfr(lﬂbr&nq&irﬂu&sgrtmutgd qumststtherehdrtwnge thpg aleilngndagrip a conduit end.  For
connectjon for frttrn of the
examplggng ot Py oL onpoes e hins nity S ReliRE 48] B pet uitizes o
nut aRPHibe APPingONK IR whGER 1RO Athel én;@[ﬂgo@évli@ @b RRR¢rSremain integral with
t herebetween that seal and 1%rr p a conduit end

the mmémp@u apof ttfithipe argeperatd fremtthe Pyrduring @ullmpeqt“ttﬁ%ﬁttmg In one of
the b]é)ﬁé afﬂfﬁé th%mVﬁléttodlteé%g%lgnmé o%lc{ p%)tgt\iv’% etbv;oss%rrﬁce'ssofqﬂé tube fitting

compdBMitE SuchRY agiut Bed bé@ﬂhﬁhlduﬂbl&ﬁaﬂb' abirt Wpontgudl-upuof thé fiting. The tube
pul | -up of the fitting or separate fromthe nut durin %
gripppg] devigs infsomgesnthadimenss fimstionfeasor ferftle apddhe PiRspidpyention may be

used gnutruijg %tt g?ﬁ%thgrg?u éf + I@}Jt }%‘}ﬁ'ltal hde %ﬁt‘ggfng%févf%% ff@nﬁt%d tube gripping

aces <o nts such as a nut
devicaRgstEady thib aiveation isarsefud forlj gﬂnﬁiguir copoettipg lal tubgpersf totamether member

s S ob 3 DB S5 5 B SRPOS T i e
drawﬁﬁgur ﬁlﬁﬁ S 'ager %lfggtlfar;réd d‘{e VI ﬁudlﬂf(ﬂtcgb’s%ﬁs?@téoﬁidﬂltﬁt{]&g? thalf of the section is
111ustg1tedp ptlheglg understood that the other half is identical and omitted for clarity and ease of
illustration. In all of the illustrations herein, various gaps and dimensions are somewhat
exaggerated for ease of illustration. The invention described herein is applicable to any metal
conduit including tubing and pipe.

While the present invention is described herein with reference to specific exemplary
embodiments and the known best mode for practicing the invention, such description is intended
to be exemplary in nature and is not to be construed in a limiting sense. The present invention
will find application to many different tube fitting configurations readily apparent to those skilled
un the art upon learning the teachings herein. Furthermore while various aspects of the invention
may be illustrated and/or described herein as being used in combination with each other, such
descriptions and illustrations are provided for ease of explanation and should not be construed in

a limiting sense. Various additional conibinations and sub-combinations of the different aspects

of the invention may be used whether expressly described herein or not. Still further, one or
4
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device systemof this invention is useful for joining
or connecting a tube end to another nenber such as a
wa@e@ane3vabe end or other flow el ement such asp€DUS2003/031021

more faiSP%E?Sn ag ?lév vave% 1&1&%213&% e%:rl;gscti I?l%{elrg faft gngrﬁht A8 or puore. alternative

ngi tudinal® Cross-sec

emboBitien®) | strubirds, Ghatbhifls SRCtbgn iSuchi ddditidnabtaieative leaibodiments are
under stood that the other half is identical

intendsdi tot bl ekenplenaend pheird nehde nsipEed py asqxhalﬁ%?fﬁ lisf jpf the available
alterna{1Ymelr1f1bcgcf1 l%ellltls ! W&ﬁ&ﬁg&ﬁ pﬁ&e@'dﬁ‘sco%/&éﬂl ous gaps and

oNns are sone exaggerated for ease of
| Wit kéfatehonto FIG. 1A\waatlBy nhed;asm hmténhlm edmemplates a tube fitting 50

applicable to any netal conduit |nc n i.n
comppFisg. Vi fisereit @ttmgeggﬁporieﬁtﬁe AERSH F‘s Baéﬁdh@}t ﬁ? and a male

t r i
e LR S S Bt TR 00 i
extensios cori phd ciai él‘henbﬁxi}d &4 ingden abﬁ_rsmxmtrhlaﬂqnglmdmak boxe 58 that is
INCTEIC X NN

58 is (yolfn @f[ﬁtnfar%fi"@l? dfdlﬁ&érqﬁaﬁgréghﬁ!ﬂr REbRNBore&M0ihbY cABRRABYugh the end
hose un the art upon | earning the

exten‘slea(5|6a rgshébody 54 MNote Het rﬁhe mmilg éO vanictnged grpeerngciggn, the inner

ore RS0 GBS, LTS RO LB e 12 ot

bottofid GBainStes E6urdrbers60R The lbbﬂyl SB flélirla@hhﬁe@ e ofHledwise €6infodrwith external
ease of explanation and should not be construed in

male hreadsi62 thet theaadebly weate with canesponding femplaiihisads %@H&ﬁg or machined
in ‘chei Wg es%’ rnglhnat 'R Sooﬁg léol@x?mgxl[‘ ﬁé&f £8lthaR8 Bafife de@éon&-gﬁlon but rather may

r expressly escr
alterrREV &l fbeojonﬂﬂt by Shy Ishitdble tdvhniquen eF aar exampl@ 2 0RAPORY BOsigement or
PCT/ US2003/ 031021 nore aspects of the invention nmay be
bolted) darges peay edksedn al ong with one or nore alternative

arc}%?% gﬁf;i[tusﬁ‘{(?tlr& Gh&'h&Ss2 ngi@%ﬁéé 255t QentSd19R%e 76YARD 2 smaller diameter

terdati ve e iments are intended to be
bore BX e ﬁrsybaiecVOstbmmhatemtta lbentivortbdtisiexdalisspacekfiamshe wet back end 74

to fi o%z:sm%gfxcet%o 1C r1n blf g]inb 1%1?{2@)3‘1'@1\8/3 t%g%gﬁrqc«é%ssﬁi gﬂ]@gi 6uch that the

biatenst IR eaat PRlREsed 1ly by th
o Pl 3Ral Bt B GRIL MUt 00 A T BBt sl by e

back cendrwmhlem of theamm|52, &hef smadler diameatardwde AYtangd 2hey haiger digheter bore 70.

d b T dy 54
mhe BEEERAR gl S8 PR, 8l 9 of e whe sripin
elem@ri%ttﬁé‘csédh'ﬂac@ fa @RsnBBasurfibe (§8) b th6 bolg|destetbed Hekdishelow. The nut 52
central longitudinal bore 58 that is_ appropriately

furthgi metndey «|tokeelgyipping devieke 881 rat sxtonde axiadynmyyard 1Q’tl§1bé somewhat
3. T
cns PR s AL AR S o0SEE, Ayl K BEERBE genea o o

gripp@agl @RElend icidgé at rtreeboke 82xthaniufinss 5@aneitftlly bidirtdeidst \5:111 that closely
I\Iotethat if the fitting 50 is a closed end
recel&@ﬁh@’&b?@ﬁ 13he inner bore 59 either would be onitted

orA &H H9TerRS tébe! HpPHBHRVeqnd T LdtenEAfls 412 used interchangeably
&by

hereln 1t should be understood that the term tube gripping device is intended to be more general
in meaning and may include not only ring shaped elements but other shapes and designs that
achieve the tube grip and seal functions. Moreover, the present invention is not limited to any
particular design aspect of the fitting components, be it the nut, body or tube gripping device.

The invention may be used in many different tube fitting configurations. Reference may be made
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bottons agai nst a counterbore 60. The body 56 is
machi ned or otherwi se forned with external male
w0 boogaets062 that t hreadably mate with correspopdi/ng2003/031021

o e B o e 2 RGPt o
the d&BMNEEMOMLE Lﬁttiﬁ%tcbﬁipoﬁ@i{s irRhideid ad Metl Yole ahdituted ghiyping device,
any suitabl e technique. For exanple, a_ clanping
howevary tha geasenitinvantion éf nos dinfiled s used]) sheh desieds: As shown
i g FlG. 1A ,the . nut [ : W LSt |
i e s Aol s LR S G
front &i18fd¥e pottRm S oftht gAppin@Aing 1881 The noxd pdrtiyn 8 didukles momxially tapered

the nut back end 74 20 to forma surface 75 which.in . . .
outer swifasodifbel inerwesos o fhs radieh GEEASIOR [oEds BEbagl Fﬁ#@? the gripping ring

s 5L BRI B 80 0 i
80. TBRNehalally rhdial frent &aic8S eng haskla Sdalbinglber napter 324 jeihe to the inner

eylindetal beph $2 U AEAlErap S TR P PRI IR I front end 85
prefeltsaHfé{@fﬁsta&ﬁs pgﬁio‘ﬂn@_ &1 f itd Bgal sHE LRPHYS rRARNSGA to a generally

contact "a camm ng surface (88) of the body
cylindteatpartien 9hewkich hetumjoifthea nuediBI® ® 4 tapeted outeisvallqestion 95. The

t ube i ppi nq_devi ge 80 that -ext.ends axi all
wpercdlerardfl pdrian 95 i dne Lradt g E M balRr S % e
Catledody &4 ihDIBdesURLIneioP BbRS i fReilves 4 Publehs eidl3. Preferably
formof” a gripping ring and includes an inner bore 82
the tubh znd dfiotiemsaggiester eaunierlark iswdadect asiainovRatThe| togdy ¢ includes a
cei ves th be 13 : t §
threa(.iﬁ%]- %(H?lﬂlé e@\ai ézrsq,ﬁigg]g/u%%fea lﬁ)%llgg?%gﬂ?ti tﬁgeagg e(SHE S’gg@ %ody 54 may be a
separhtBl EGHaN gL Adyy be IQad1RbRI 1, of tintsfralivdthbe flridetesicoomich as a valve,
that the termtube gripping device i,s_ intended to b

manifedrd, duljag eF aive and spehnilhg bafy Syt iRl S RARTBHPS S %?F@SS against
Whiclglg%%rqxzaﬁ{l ﬁgﬁ{&h%4%gﬁ%h§§%ﬁ@§g§9 m@%(ﬁéé’%h@é@%nﬁ Rats during pull-up of

reve tube uncti . Moreover,
the tubb it STS partiveat geometry ofittie damrhingdutfacesdB/may be selected as required

articul desi Ptei
for o e o R RSt O TRRRS S pcatons for
Vaﬁoﬁpﬁgﬂ%‘{ Q8T atR Lé?l@ %gh@nsnﬁ&ye\@k fifepRBEnt likAMtibh ti§ InBYlimited to use
confrgurations. Reference may be made 5 WO
with 2046 RRAS GRd FETtdS2 (Fad/c@anpl] while tahereforsd ataoyring surface 88 angle is

i ncqrporated publications for additipnal.under . ng.
sbout i eBeesolte bibint upeiiorey BhaTE BRE BlorR i TpaY Cleiling surfce
angleglfgogﬂ Mu@@@g%@ﬁdimeﬂdi ng the nut, body and tube

gri ppi ng device, however, the present invention is

ndkhel havyt B4 furthef includs 2 surfaes: AO dleadi ggnerallyidefines the outer end or back

v AL B P 98, B0 i
cammi@f sin@iceHB £fd 4 Sl Biinpdbergreen 1@ Athmihipeurfawesuordt the forward portion

84 includes an axially tapered outer surface 86 that
84 ofi the uba gaipping elaweent 80 al di nensi on towards the back end

Ofwglﬂere%rr&ﬁ@itg FIGSIBA and 2B, when the fitting is assembled to final assembled
condition (referred to herein as “pull-up”), the nut and body are tightened together by relative
rotation therebetween, and the tapered nose portion 84 initially engages an axially tapered
camming surface 88 that forms an opening to the tube bore 58 in the main body 56. The tapered
camming surface 88 is a surface that joins the bore 58 wall to the back end wall 90 of the body

54.
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80. The tapered outer surface 86 extends froma
generally radial front end 85 of the gripping ring
wW@0004/0ki386 general Iy radial front end 85 may haR€T/aS2003/031021

smal.l. angl e or taper. and j 0i Ngat: e qi.n :
< i Praiisg o5 3R PP 3R shARL P et seyerel fumctons of the
fittingTH@ UBHREE@shisk dbwee 886rpaides pds propdit putiab, 85 flifl-tight primary seal
_preferably by a radius portion 89 and at its axi ?I .
againgsgyotapered spriming srfagelPd sTisbspal way bg e paingry guter sca for the tube fitting

cylindrd.c oLL | , I i 1@ '
5, 55585 e Pl e Ay e e a1
and tieAlaTyesh, qut etanvfié hlopgriid boreSbal] 58 mad/at tregeoantestutire$09 7The gripping

_to the trepan or, surface 75. The bod 4 includes a .
deviog R0 alop oHilorE aBHTPRA A Gt Vasatian BOERS 167 SPIEE dFticd 80 embeds into
the ot a@%@' the i, dnidA8 éﬁ% drda RAELANS c@ﬁf@h@ﬂtbo@e 82 of the gripping ring

count'er he body 54

ore surface as 1S nown. [
80 enighgdsuiesube edd otifer emdad 1FX.t i Agrirg Zhisheerl niay daddfsct be a back-up or

b i e g ke
glripp1'\of’fi“<gtrn1g58(ic fotthé gﬂﬁl‘éf}ﬁ&aﬁ %@%mﬁ&h@cé&ﬁ%ﬁ% surfAB 188 eddlthe toubdr B@rface of the

pi'pe and so on. The body 54 further includes a
tube emihd.ndn sulditianeths Gripgigning SMmush adémiatebr @ap dhgpbibeicwd 13 so as fo
. 84 of the .fube gri pping el enent 80 engages and cans
maintgii SeAlGSEIR: up of the tube fitting. The particul ar

08RRE Tomidih&if SRFPESNASHid aBe B8 rime)52bend eheebbéyl Sdsare axially
required 20 for a particular application. Referen

dimensigneiso ed @pewproper Ribvib PrEGRR aeedhPiBiIT cathe £ 53 gplative to the
body §?;Q‘1§msac %vsalllg%b &P 'bgﬁggh:a%%gﬂtyggﬂ%agﬁtdr%ﬁts_ ?ﬁ@r\éﬁ%rh&ﬁﬁce 75. This

rnvention 1s n O use Ww

featui@RhiLiRSorpohtdsematoptiesal sEifpaegingmpipect totthd Attmgritafverto @dubstantial and
camm ng surface 88 angle i.s_ . about 45 dergl% ees,

arm, . t he
immegraie dnfreasaviBriorai 1werorsBY jadigaterior theersperiele §fficient pull-up and to
( ' angl es from about 12 degrees and
Iﬂmwﬂ?éﬁ%ﬁgﬂgéﬂgﬂgﬂ%%®§%§4 further includes a surface 90 _
t HAatordenier adhieye defluideipht keal antldnbe gdpping Batén, thelgrippig ring 80 1s
. the conponent.. en the tube fitting.is gssenbl ed the. .
desighe bob GB ALY dEroeRab gt SRR R A aag Byl padpllustated in
FIG. %8, a’f‘ﬁis q?s%ﬁ% abREVRG PRIWRRTE thE SriGAing FngB(E1r Hade @nBptional hinging
and the forward porti'on "84 of the tube gripping )
actiore by tBO taperedmase pertiomcid isonot|oal; dlzwnamalgsforwh@nas the nut 52 is

o 5 3 BASHERL ,  BARTEL B9 o vits e
surfaéd'i R @@ heAfiBe A @ARGN hQOREEIG oM predcdérinige maniier! Tl forward end
t herebet ween, and the tapered nose portion

84 .

92 ofi the npse poytiem §4 drebus poraicsserl pnd spbeddsd iplgrhe Hping walh#ath a resultant
88 t hat. .for an_.openi. 08, .58 1.4t . :
stresty ik oty BE TRE O apeegd S, KRS e bl R bie region 94
prodiftd§ faaggndrﬁlﬁf rhdI0s ektardibg rwealbSr vehblldeo 99 hforied kouenaf the plastically

defor%} tg‘gg(ggg /r%gg@ggd he S,Sh%hld%r\%) éZn%gge/sot Zse% edded forward end 92 of the
gripping ring 80 to thus form an exceptionally strong mechanical resistance to tube blow out at
higher pressures. The embedded nose portion 92 thus provides both an excellent seal and a
strong grip on the tube end 13. The gripping ring 80 is further designed to exhibit the
aforementioned radially inward hinging action so as to swage or collet the cylindrical wall 82

against the tube end at a location axially adjacent or rearward of the stress riser bite 94 and

generally designated with the numeral 96.
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In this enbodi nent, the gripping device 80 is shaped
to effect several functions of the fitting 50. The
w@riopfo27306 devi ce 80 provi des, upon proper pul | POPPSA03/031021

fluid-tight primry seal ai nst _the .taper.ed I . .
et hentd R ieRays B9800y i MACBHFyB A ine 0
desigrel 8o ek RiBitfthd B}n?ﬁhtg aeflon BHat BBYw4 fhe&?@@d née paris@cehdad the central or
~~or back-up seal’ to any seal fornmed between the tube
mid-pertion1(@s Bt dhel regien bbdye evlindrisel borarfR er dcorrgiamdesigiated 96) of the
. wall 5 nd/ or..t.he. ¢ e r i ppi .
oot e, 75 S SR R EP e PPl apred camming
moutd 8835 B8 BYAI 3. t MY hingRighgetida vis s Usedmoepsovidet @ signfificant radial
~ _outer surface of the tube end 13 in the area where Ih%
displagstherricnil campisseien g5 thercyiidrieal Al Hotor§age tBoSpRIAg LSS 0 onto the
tube etfnﬁeﬂt #{?&ﬁ{ye{?gacgﬂttbtgr%ig&feﬁ%n}% stRg@tilr 94N TR tB€ahb8®nent of FIGS.
eftec a back-tp or secondary seal to any sea
2A alfﬁlBﬁmebblfngihg dctibre ie fudilitRed dyi providirgea poefyrrgi althonghmpot uniformly
~event, the 10 grj ppi. ring 80 forns prim I
requiradsa7iak IDRECIEAHHPRBANNEIL 88 g8t eHE roptaned s the generally
ctindlgt N8 g8 P29ad B 1heROHORD o, BgBo\ivleBopping rin
80 to r‘fﬂgsnica]ilyl dsfoan arit egjlapseyin hreontrellethbadieresn apto Fadidly pampress the
. and 2B, th t 52 dt . ' .
evindyig Ao et 2, B s BE e SARPACHH Aoy g moy
enhanBEf bPQBélﬁ&iﬂg MnOfutdSoteW L 0P 2n KR Blitky &allpdrfieh oft grippiely ring 80. The
54, the back wall 90 of the body 54 axially contacts__.
particolar gbarheiryt dfithe gopging sing BAvall ks bﬁﬁ%lgl@(bﬁ%{h@t g nut 52 is threaded

i ncorparates _.an opti L. sel '
ono 7 B34 252 308PnE P BTBnAS A PR, RRES bR Hheube entam
seal bbilCdgaaSeth fulleQnAUS ah@ tHel@peey cintdingaheuth 88t he
assenbl er sufficient pull-up and to_ prevent .
oVeshouldybr ratechgpabwhiley glerﬂzf@mshtry erbedimeptsihsrei filalg do 4 tube gripping

fluyid-tigh . i ppiNo: ' .
g T AR LBy o o
are oﬂfilﬁlﬁlﬁeﬁlquégeﬁv\@g&didnrﬂimcﬁeh@o thehse ofid sebont. Fubd, theppresat invention
SR TEE REMI IENE TRNEICERE TN -
tube ﬁg{gfoﬁﬂf/ntgﬂﬂ.o'fh ?Jsﬁ?i/in%éﬁ%ioh 3P ARG MORHroa. gid;ﬁ‘séct%& tb $he use of a

1
riven axl a orward as the nut 5
sealaiithis @ctshekupsdabtct hiseab fotyed betviren tlad wbe ggppiagickemept and a surface of the

i b A S ht HE e eSAPLETERY st g o e

buttAB SuPth &L GbERLH S\GwHRIYRE tubeT, veFidntesdl 2l §Berefn thbeube grippi
o ngslel portlg)on 84 is thusuceogn%;%lg%ed arr11d errbedde?j innto e BIPPIE

elemdrtt ezrips the gubwainl anyi suitabler weunar zsneh ag thyes sube Bigg, ipdenbytion, colleting,
. ..in the region designated 94 in FIG 2B. The forward
frictifPdF®- ' egi on 94 produces a general Iy radially

ext £NRishstedah IFIQL 35ho dRémSAY dntioditern wif thé ptdsent invention, the tube
plastically deforned tube end materjal. The shog

| d .
gripp8@ denisedid<s etiechedrinetia demels thigpdedawé S9dy @fthlnr%anglblie Web portion 101.

. grippi & t h ] j : . .
his Heb R 107 dufds sl 1% B RERoE RERHL TGN SRIMRGhe camming
surfad 88 SuEiag. pullhg esviied diel tutesgripping idevic® 30theaemps @viegaste piece and

bot h an_excel l ent seal and a, . e
functions with the nut and body in effect as a single ferrule fitting. The separated gripping ring
80 has a back end 150 that is axially driven by a radially inwardly extending wall 152 of the nut
52 that serves as a drive surface for driving the gripping ring 80 forward against the camming

surface 88 for completing an initial pull-up. The gripping ring 80 is machined with the frangible

8
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strong grip on the tube end 13. The gripping ring 80
is further designed to exhibit the aforenmentioned
WO a(ldlrmimw [ nvvalr d gi ngi ng action so as to swagePOr/US2003/031021
coll et .the .cyl.indrical . ' .
web gghoy”} o, BY spfpibg bl atial BrogPO 1R Mot s ng U By toward the
insideS$fT 186 Ferh4ls Ghreddden® 42 arhis geoes abd Yordesthg batkeendd 3hof the gripping
~ the nunmeral 96. 7 WD 2004/027306, PCT/ US2003/ 031§) 1 .|Iil :
ring 8@rapérelsodhaadiadvell 12 ofdhs Pedhd dalyeneLWPEE Hid Qz frfjally against the
ri I Api g [ i xhibit the
canmnffe B b 50 BRLRE Dl fin R0 Hhar O N L 2 e i on 54
ahm dhblﬁfncigm‘lr(}ll 3,aih optiotalpirets concemsatg ridteh B@Y nwuy hef formed in the
the cylindrical bore 82 or the regio sj gnated 96 .
frangigle wele PogionpHily g This ﬁ&eﬂéoc%efﬁ@ﬂfl&gﬂn%ﬂl ﬁﬁ‘ il Fﬂ?({/j as a)genera”y tight

radiuscn@%ﬁ@%gﬁg Pﬁlt%héé Rﬁgggm&ia\i\@b@ td PRUIAPE FQHd EREWbRAL ?f the ferrule 80

56. This hinging action is also
from tieadhitt5a. prlemvbrdak thus iogeiir s amesultaefi aminitiak ppaacefmetition ed the nut 52
b 1rﬂcon‘pltfessi or‘iﬁof t.he cylindrical wall 82 to swage the
sho Qjﬂ’f‘ﬁ} I PEHFoBH%Bnto the tube end 13 axially

3% 3C&RdIankO with o2 AGRE: & REIVRRISH, fIRSsRalk ifo@iedWetwédh thBiBody 56 and
enmbodi nent of FIGS.” 2A and 2B, the hi T‘EI‘}B& action is

the mfta5@i thiry b¢ exhabgedperdacktidnip by prosfding @ seadd gt trodeposited or applied

uni form requi.red. r-adi N G T, '
o ol 9T Sk PEMRT R T REH oA BTN P on o
trepart YhrfREr5C@ée WBG] 4001 ThogRlan? 40m ik &pplied Be aned bé s@ieral between two
suitably shaped to permit the grippi.ng ring to .
surfaqsk dleat iaesaputyvarfefrom m sealregion|oA fsetups SHPIIBA APBFe gg SO efunction as a

SO _a ' . i i sal .
e
relatia_é'li:ostrl]lé %%ﬁﬁiﬁldﬁﬁy atie of errhwndeid 18\end.nlsudied emin thettenms “primary” and
“secog.g:;rg/‘i'ﬁ@d (‘)‘b!q;:[l]ql;)’g gl!eg}%gg %Q;Vn\glplygrﬁgl{cteltq%g eggq g{)%najgzlaqgﬂﬂlé Iag% should not be
constm?l?llgg ggfgﬁ&ag&l SaRk tﬂﬁlgg%rrca‘? chdp@berdtict BEthBYEal Ploviided by the sealant.

_ ont o ody 54, the gripping ring 80
hiTigesalanidt (9l rasy be, &bt sxadplie angsedse ogpagie S\IT% asgpasesng hydrocarbon or

T O T T
surfaé{%éa@m&f&.e £ 5EMBIAY: BEROd RS cxhipté; R fuethidlk ldstic for example is any

‘ube gripping element that is designed to hinge and
ultralpglasidlealdrywel glitopatydtylencd o i RIFE; rad reepuitablecplagiempry s for example a

.. feature are optional . for th res ' i on
Slhco&ir&él?f‘f'e ih?% ef‘ﬁ‘@gtﬁ aregiot gl(gesnélgfl gon%' anl'%{%l,létﬁ’% gﬂ%r esent
| NMRNChRRt 400 MhY be hpphidd fiFpdquirediian liquidtdter dugpsmsion with the nut 52
- fitting designs that nmay not use or require a_ hingi né;
in theopeoendrupapositifye Asi the lispid feraist sYangratesTile pratand ,@0 ccomes more

conc%lgt]r\é erataiggogﬁa}?]e ﬁo‘%tr%?f eacﬁﬁ%&h%dl y directed to the use

tas al seal to a seal forned
beAyeRswi e RIChesRyrigopi mdl-ep efehe tetredfitingy tiieasmlat 40Reis squeezed
fitting conmponents, vvher%isn the sealanf i s provi

betweanche i 55 68 HEtHRek H4(3RE PRERRES ) GATREPOmBEIE fveen the end 90
of th(g gg#@%ﬁ% %ﬁ&ﬂf ﬁg tr?ﬁ&en%cg, fhlai%.bé; WPEAE I RN Sea i BikHctions as a backup

erei & gripping
seal for the primary seal formed between the tube gripping device 80 and the camming surface

88. The sealant 400 preferably is provided in sufficient volume to fill all voids between the nut
52 and the body 54 in the trepan region 75, and especially near the camming surface 88. The
inclusion of the sealant 400 is compatible with all embodiments of the present invention

disclosed herein. For example, as illustrated in FIGS. 5A-5C, the sealant may be used with a

9
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25 elenment grips the tube in any suitable manner such
as by a tube bite, indentation, colleting, friction
W(am(d)mmsom As iIIustrat ed in FIG 3, in an al p€r/mns10e3/031021
t of resent ent|
fitinggfhap R o e eSO g, HEWOT O h S HGTRTES ol e noted tha

althoudpHithSpreRired ehiboBintdn®iUuitRe MRReANH00 flbeﬁ@hgghé&ﬂo&hmbpan area, the
portion 101 breaks when the grggplng ring

sealant ri00i mby Pe sagpliers or a&hu@mﬂm anplisd te die back @Bl walHgor other suitable
3B b o 051 PR PSR R LR R SRR e e o

sealarft [400Ghay28ls@ bSius@l eorfefittimge JHlL fuirther, tﬂm&maoam be applled at the
80 has. a back end 150 t.h

gwlpplng rlng qg
manufpctugiag sight, #r laien applicd e Aeldpydhe BsrapHE RR/&?IS‘FGH?L ¥ OB?he fitting.
thge 1ﬁqent1§1¥ h&?@éenstgg&%%d z%Sit AR 15 lﬂﬁe{]@‘é?erfeﬁ.rengd’o'dﬁhé}gs. Clearly,
the gripprng ri ormar agal nst t canm ng
mod1ﬁ¢alt1f)ﬁ§ and &ltéﬁtloﬁm ol eiccw:rgtoanthleml tpcal a peddingijand Tinderstanding of this
ripping ri | with the f i ble
speci 0RO 175 D6 1S9 06 A SHOIOUBE 5 e A G0 nsofat 2 they come
S @%ﬁh is angl ed
Wlthugg{?glr: gi% ‘3@%@ Jlﬂﬂfls %*E:lt e&gﬁ%e%?gééﬁ%lt e threaded
nut 52. This groove 154 forns the back end 150 of the
gripping ring 80 and also the radial wall 152 of the
nut that drives the gripping ring 80 axially agai nst
the caromng surface 80 after the gripping ring 80
separates fromthe nut 52. 5 As shown in FIG 3, an
optional stress concentrating notch 300 nay be forned
in the frangible web portion 101. This stress
concentrating notch 300 is forned as a generally tight
radius that creates a thinner web of material 302 to
pronote a rapid clean break of the ferrule 80 from
the nut 52. The break thus occurs as a result of a
m ni mal span of rotation of the nut 52 shortly past
finger tight position. 10 In accordance wi th one
aspect of the invention, the seals forned between the
body 56 and the nut 52 nmay be enhanced or backed up
by providing a sealant 400 that is deposited or
applied to one or nore surfaces of the nut 52 or the
body 54, in the exenplary enbodi nent on the nut
trepan surface 75 (see FIG 4A). The sealant 400 is
applied so as to be squeezed between two surfaces
that are outward froma seal region of the tube
gripping device 80 so as to function as a 15 backup
seal. In the exenplary enbodi nents herein the surfaces
75, 90 extend generally radially relative to the
| ongi tudi nal axis of the conduit 13 end. As used
herein the terns "primary" and "secondary" and
"backup" are used for conveni ence and ease of
expl anation and should not be construed as a
limtaion of the functional characteristics of the
seal provided by the seal ant.

10
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The seal ant 400 may be, for exanple, a grease or paste
such as a viscous hydrocarbon or 20 fluorocarbon, or

w0 rooamy73be for exanple a soft netal, el astonerP@r/US2003/031021
plastic filmor other suitab surface treatnent. A °

.

suitable soft netal is | eag—ror—exanple; a suitable
plastic for exanple is any ultrahigh nolecul ar wei ght
What gstlgigiclly | ene, or PTFE; and a suitable el astoner is for
exanple a silicon rubber. These exanples are not
i it endddubefibmgaconapxdsangsti ve |ist. The seal ant 400 may
be applied, if required, in a liquid carrier
suspension with the nut 52 25 in the open end up
pgazl ti QrfirsttinBohipdtbfl HArd k&one\AReS adBfonchhehat are joinable; said
seal ant 400 becomes nore concentrated across the .
first fittimpeonggonehichaving anrisfsaiar bere adaptsdsnmecritie Frendujendy sejd bore having
ul | -up of, the tﬁg% gﬂtti ng, the sealant 400 is
a camipne s fage ah RS REAAFRAL hyt 52 and the body 54 and
beconmes, for exanple, conpressed between the end 90
of the main body 56 and the trepan floor,. thereb . and
cldat i Bgondyit ginpirgelemenatiaghed de sy secend é’l“%%’c%%y%m’ any
seal for the primary seal formed between the tube
gri ppi ng device 80 and the camm ng surface 88. The )
se€@) ant séflantpnatri aispysddsin phicofittidg dnd thas fofrfois @itepkup seal outward said
volurme tq fill all yoid bg%*een the nut 52 and the
conduiiogpreng ¢lemendirep BRRHP PE iSRS, and especi al |y near
the carom ng surface 88. The inclusion of the seal ant
400 is conpatible with all enbodi nents of the present
i Rvent iThe fitting of adath hewledrein saish fiest fitting component has a first annular

illustrated in FIGS. .5A-5C. the Il an d
surfagg pHSe YAETDONE BFFSs PO OL B IUDIon R P fgsecond anmulr
surfadd GltsillS 85d EORIURERRHA Berh sCardr dafiPicalineis eligpotedéh at least one of said
Still further, it should be noted that although the
first qnd ebeemd ednelabodiapesnt s il 1 ustrate the seal ant 400 bei ng
applied to the trepan area, the sealant 400 may be
applied or additionally applied to the back end wall
9G, or ofrRefittmgi dadhEn 25 whtRge shid fchiaad sctdiel hanllarupirfaces extend
seal function when the_fittjn% is_pulled up. Mre than
generalp radjally rekatise emloagitudiwd apg I feHUBS used for a
fitting. Still further, the seal ant 400 may be applied
at the manufacturing sight, or later applied in the
figl d bbhet figingserclgm drwhaeiasmihidajandfis squesetéd betmgen said first and
The invention has eenzgﬁsgribed with reference to the
secongragnplar SHTASAHERN r@p OIEPRUMIME.  ppdifications and
alterations will occur to others upon a readi ng and
under standing of this specification. It is intended
t &6.i nclThefittihg of olatm rrowhdreipaaidofisst Hihgadonmoagntdng male threaded nut

i nsof th . i thin,t f th
and s RS P& PRI e Ot UM Rer bof - 10V

2004/ 027306 PCT/ US2003/ 031021

6. The fitting of claim 5 wherein said components comprise metal.
7. The fitting of claim 6 wherein said metal comprises stainless steel.
8. The fitting of claim 1 wherein said second fitting component comprises a surface

that forms part of a trepan within said component, with said sealant being disposed within said

trepan.
11
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CLAIM5 What is clained: 5 1. A tube fitting,
conprising: (a) a first fitting conponent and a second
wo paotiopryo€ onponent that are joi nable; said fiP&I/US2003/031021
fitting conponent having an interior bore adapted to
receive a conduit end; said bore having a canm ng
sut-f acelhg 1éiRg ofrrdaimn & rvilistein 5aid( ¢onduit @vipginigt elgmemtpis rgparable from

id -t said second fitting conponent; and
. 5(%% alslggltc&dlﬁ? &Ecg% Iéé)clmalﬁ’{ 1§P%B€t§8%ttfl}g‘t he fitting and
that forns a backup seal outward said conduit

gri ppi el ement upon pull-up of the fitting. 15 2.

H&P fi ?ﬂ}erflﬁtl%g ofeslainy] wheredt sdichcaysludt is fubiig. fi t ti ng

conponent has a first annular surface outside said

carom ng surface; said second fitting conponent has a

sddond Twrfittiag of dainf hoderit sidleorslaitds sipadui t gri ppi ng

el enent; and said sealant is disposed on at |east one

of said first and second annul ar surfaces. 20 3. The

fitpt i ngryef | [ L j d .

annul ar Sl}?lf%agg{sﬂgé(%%g? Ilgr;})‘élﬁez%lgls%{)? ré%l [ a[g?@&?é;ep at ?o\ﬁemetal, plastic,
elastomger avisagng hydraéarbon endlurodartduegréasttpasg, odfilmlhe fitting

of claim2 wherein said sealant is squeezed between

said first and 25 second annul ar surfaces upon

puBl - umheftubd @ittfrgt bf BRim 3 whbgid khilli R fo‘Hrﬁ@'a{T‘bgckup seal for said

wherein said first fitting conmponent 1s a male
condwitgrippéngelement. and sai d second fitting conponent is a

femal e threaded body. 30 6. The fitting of claim5

wherein said conponents conprise netal. 7. The fitting

ofl4cl alThe Gubshttiap ofwidith TRHRLeiS 9B dof@Sit SHApiAk @xnent extends from
.8. The fitting of claim1l wherein said second

.. Steel
said S‘F‘?"Pﬁ g omponeniin asawilpesed masagrf ace 35 that forms
part of a trepan within said conponent, with said
seal ant being disposed within said trepan. 11 WO
2084/ 02ES be PETH F2003 DFhOR1 Qid sBARnf is ki h Miguidf cafii@isMpension.
1 wherein said conduit gripping elenent is separable
from

16. A tube fitting, comprising:

(a) a nut and a body that are joinable; said body having an interior bore adapted to

receive a conduit end; said bore having a camming surface at one end thereof;
(b) a conduit gripping element attached to said nut; and

(c) a sealant material disposed in the fitting and that forms a backup seal outward said

conduit gripping element upon pull-up of the fitting.
17.  The fitting of claim 16 wherein said sealant is disposed in a trepan of said nut.
18.  The fitting of claim 16 wherein said conduit comprises tubing or pipe.

19.  The fitting of claim 16 wherein said conduit comprises stainless steel.

12



said second fitting conponent upon pull-up of the
fitting. 5 10. The fitting of claim1l wherein said
w@orndp1306 s tubing. 11. The fitting of clai mRCISI063/081021
said conduit is pipe. 12. The tube fitting of claiml
wherei n said seal ant conprises a soft nmetal, plastic,
180¢e! aghetRiing ¥f Sleid36 Ryt die anldadnetit Gtippihg Gisnan is separable from
grease, paste, or film 13. The tube fitting of claim
1 wher sdif nytupdngaiiupaf thofigga backup seal for said
conduit gripping element. 15 14. The tube fitting of
claim1l wherein said conduit gripping el enment extends
fpom aighponesrd affittibg Ag ceippingRad tealinga coadiit émly esmpirising:
manner. 15. The tube fitting of claim1l wherein said
sealant is in a liquid carrier suspension. 20 16. A

o el e s P "an  nierior bore

adapted to receive a conduit end; said bore having a

camm ng surface at qne end.thereof; 25 (b) a conduit
gﬁbmlla%%mta&ﬁﬁggﬁ%am@%o id nut; and (c) a

seal ant material disposed in the fitting and that

fornms a backup seal outward said conduit gripping

el(@raadta sagant dipobeduipsidé saithbody.tti ng. 30 17. The

fitting of claim16 wherein said sealant is disposed

in a trepan of said nut. 18. The fitting of claim 16

wher ei Imhs abfp6ne Bl Elafz® TP kileRSEn 54D salarlis Pipozed 1Pa tr¥pan formed in
fitting of cPai m 16 wherein said conduit conprises

stsaidiodys steel. 12 WD 2004/ 027306 PCT/ US2003/ 031021

20. The fitting of claim 16 wherein said conduit

gripping element is separable from said nut upon

pukl - urhefeotpendrit tofichgm 22 ¥hereth sxdrpediantis dispasediintsafigtrepan as a
for gripping and sea[in% a conduit end, conprising:

( Bpclapseahpuisyr agErpning Rl@ped sead gfPace: (b) a gri ppi ng

el enent attached to said body; 10 (c) and a seal ant

di sposed inside said body. 22. The conponent of claim

2 DawherRiercogpbters edickim 2 Iswhersmomatisdatant comppises o saftrmdtal, plastic,

in_ said hody.
elastomer, Vkisco%s hydrocarbon or fluorocarbon grease, paste, or film.

25.  The component of claim 21 wherein said gripping element is separable from said

body.
26.  The component of claim 21 wherein said sealant is in a liquid carrier suspension.

27. A method of forming a seal between a threaded fitting nut, a threaded fitting body,
and a tube, wherein said threaded fitting nut further comprises both a trepan and a tube gripping
element that engages said tube when said threaded fitting body is pulled up against said threaded

fitting nut, comprising:

(a) depositing a sealant in said trepan of said threaded fitting nut;
(b) placing said threaded fitting nut around said tube;
(c) engaging said threaded fitting body with said threaded fitting nut;

13



15 23. The conponent of claim 22 wherein said seal ant
is disposed in said trepan as a backup seal outward a
w@riopp27306 €l ement seal area. 24. The conponent POF/USI083/081021

2 rei.n said.seal .conpri ses a. t t .
2ot R B G B 35, B e Blane e st e s
f |10 @8foRas afld 636&Is iRAF 1Esai@tubkiahfsaid Sealdhies p@tiRONSYticezed out of
of claim21 wherein said gripping elenment is separable

f rseith tesppalandhfoams a figideeal TRene bapohoady #1d @bai m 21

wherein said sealant is in a liquid carrier

suspension. 27. A nmethod of form ng a seal between a

t lpgeadethefrhéthod gf Blaim 24, Wheeadedd kédldrt ig a koftymetalapthstic, elastomer,
. tube, wherein said threaded fitting nut further
viscouphysfrocagronsithiorocarhop gicaspdagtet idEMyr i ppi ng el enent

t hat engages sai d tube when said threaded fitting body

is pulled up against said threaded 30 fitting nut,

ca9pri sihegmethal efeplasn tA7gvisersradaphisedlantsiai applieé pana diquid carrier

said threaded fitting nut; . (b) placing said threaded
SuSpeppIpp itcrfgalcieﬁbfeaé% ﬁﬂalgsrg]it af%m 5@5 iy t@q@sgieﬂg UR ppgjtion.
threaded fitting body with said threaded fitting nut;
13 WO 2004/ 027306 PCT/ US2003/031021 (d) tightening
.said threaded fitting body onto said threaded fitting
nut such that said ferrule deforns and enbeds itself
in said tube and said sealant is partially squeezed
out of said trepan and forns a fluid seal around the
nut, body and tube. 5 28. The nethod of claim 27,
wherein said sealant is a soft netal, plastic,
el astomer, viscous hydrocarbon or fl uorocarbon
grease, paste, or film 29. The nethod of claim 27,
wherein said sealant is applied in a liquid carrier
suspension to said threaded fitting nut when said nut
is the open end up position. 14
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