Tube Fitting Cross Reference to Rel ated Application
[0001] This application clains the benefit of United
wEe@reesRF ovi si onal patent application serial PC82006/024776
60/ 694, 185 filed on June 27, 2005 for FITTING FOR TH N
WALLED TUBE, the entire disclosure of which is fully
i ncorporated herein by reference. Field of the
I nvention [0002] The present invention relates to tube
fittings. Background of the Invention [0003] Many
existing fittings, particularly fittings used with
thin wall ed tube, require a flare to be produced at
the tube end. Prior art Figure 1 illustrates an
exanpl e of an existingThbé Fittigg2 that is used with
flared tubing 12, such as, for exanple, flared thin
wal | ed t ubi nQrosf Meférehéd MOREatedCA psigstignbody 3, a
sl eeve 4, and a nut 5. The nut and slTeeve are pl aced
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the fitting during @ !?—i gm X;;and di sassenbly, which may

be difficult in so . Summary [0004]

Accordj ng to,one as t of the present application, a
[0002] ¢ ttlﬂ{ff 1?@“}54 By "te §s tPlt%L?et%tgbgsasti c deformation of

a tube to which the fitting is assenbled. As one
exanpl e, plastlc.Bﬁétﬁiﬂﬁﬂil_gM‘iMimtedtoa

narrow ring of engagenent between the tube and a tube
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o e ORI 0BT 08l CORRERIEDL TR D5 v

fitting 2tth|zi1&s gsfeldpmﬂnﬂalﬁ@ t[ﬂbﬁig llﬂ Isbiclaass ﬂﬂreﬂal’ﬁ@lél Dred Wih G116 Yubing.
us the indenting or cuttin agemsnt bet ween t he
The ﬁ“’flé éénﬂ‘glfl?leﬁ& begYrre ABIBEVahc A dbd B BU Ao Pieged Aver
f g It I
the tubegﬁtﬁ él?ér’:fg?lle \E/‘lgd[ @isb%ﬁg(ghlﬁggjxgﬁ e eaegg g r%é ﬁ@.ﬁ be‘XYfa%B a,fitfing nose 7
and the slatws 4 h}dﬁlntnmh@ gty ﬂamﬂ tmliraeeriduhﬂe@es melasmmyr’ﬁﬁfe, thewokt of the
arpuri zation %oce

fiing, {39 5P B R O ok SuHE b s b e R S P srgply

and disabédntBINOvIASHS B b¥ dailidult @Ssdind £5iHls gsteﬂlQ m ni m zet he
regi on of contact between the tube indenting edge and

the tube. Since the regjg engagenment between the
tube gri ppi ng nenber an'g“?ﬁelt ube is reduced, the
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limits plastlc deformation of a tube to wh1ch the fitting is assembled. As one example, plastic

deformation may be limited to a narrow ring of engagement between the tube and a tube
indenting edge on a tube gripping member. In one embodiment, this narrow ring of
engagement may be achieved by providing the tube indenting edge of the tube gripping
member with a sharp radius, which may focus the indenting or cutting engagement between
the tube gripping member and the tube to a narrow ring. A narrow ring of engagement may
additionally or alternatively be achieved by hardening at least the tube indenting edge of the
tube gripping member, such as with a low temperature carburization process, to minimize

deformation of the tube indenting edge during fitting assembly and, as a result, to minimize



i kewi se reduced. This may be of particular benefit in
use with thin walled tubing, which may be able to
WG ppoe2s7¢ he significantly reduced force that P&I/US2006/024776
applied to the tube along a narrow ring of engagenent
with a tube gripping nenber. As a result, when such a
the regipn f ¢anjadt detvecen thei ttibe indemtingsddige dnd tHeaybd. FSinédihe ré@dd e

t. need to be flared and placed over a
engagerh BB enIRe ubE Sotifs pontielrt 1 o Hoiies BapBemtof oree
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.. alternatively be configured to reinforce or back up an
likewiseansduend. Thes waw ba gt partier ahenpfibini use mathsbippealtedftaying,vehich
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Jat eri and forma seal. I'n one enbodi nent, an
used Wl@ﬁh’(ﬂ ‘é{?ﬁe&rt&}g% dhethun \é@@‘é’smh@aylab aopiresditelbel flared and plackhgver a
fitting ni@gherend face to receive and reinforce the tube end.
I n anot her enbodi nent, a groove, recess, or other
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reinforce an unaltered tube end. [0006] According to
assemblgi
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one such enbodi nment, t ube end abuts an
walled tybee ag thetfithigg iscdgptedin sppbrt ot tenfbusenwaalieted aberadd t o
be axially withdrawn froman end of the fitting body
[0006] dur i ngcadiding seryiet ymother aspetthef thenpesinremiention,s€&ltifg may be
q sar uﬁfté:ﬁ[l% for gxa e on a_tube gripping nmepber or on
conlIgUIg Spffe M4 the iPnyOe syoRe Atsebles) Withqi weeraisd Bow 7 digéng body
without @fibdtaRial iaktal , ' t
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such, thatube woatd hot ke ta5& iThlly wat@rawn from an end of the fitting body during
disassembly. In another embodiment, a sealing structure, for example on a tube gripping
member or on another fitting component, seals against an end face of the fitting body. As
such, the sealing structure would not need to be axially withdrawn from an end of the fitting
body during disassembly. Additionally, when used with thin walled tubing, the elimination

of a flared end on the tubing, as described above, may also facilitate assembly and

disassembly of the fitting with substantially zero clearance.



di sassenbly of the fitting with substantially zero
cl earance. [ 0007] O her aspects of the present

wa@ppioexsré on may al so be provided, al one or i nPCT/US2006/024776
conmbi nation, with the above aspects, with various

exe ar f|tt| s, to facilitate ea f ass ly, .
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are not 1HAKSE ! ﬁ@vi@lﬁ@atﬂ%ﬁng tdrhpdi@nt pmhva dhmging purfign ﬂglt engages the
mechanismin a tube gripping menber to €|vot th

tube to lingitvisypiign Aetisendiohils Whe ags@ﬁab%ﬁd Witk hea i Hingepihhnga hinging
mechamstfﬂ' %1 tﬂge Fﬁ?}% g%e%{b%g to ﬁRIQt\/t;h? égxg{)ﬁlgfr{gxﬁﬁ%%gﬁg ng%gn?éﬂt YWith a

tube when aﬂﬁmr%ng aghmam paotitiing atflesengwhechaaishi it e gepping member to

ght ene Rproviding an | terpediary seall
flex the R RESHETRDY 16 GRHGHIHG THBEEPe SHah 2 TUICE F L GGty providing
an mtemf%ﬁf?ﬁ“ difch 2 n?&ﬁﬁe?tﬂéﬁgeéﬁem% tg@mﬁa[%ﬂ%{eﬁ{be@ Al PRAtAAg body;
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example, foint 4 ififigng B6@Y ioliangabing eRaitat ctoCathileatigh a fiba vf'ltlint langtting;
to direct a tube grippi ng menber into engagenent wth

providingaa t sgparaish 6aMt RETORE (7 g TN itQyHtikshled; tHEoFHIRARG raember into

engagemegft %ﬂh%gmﬁ%%gﬂ ﬁ‘[ét ttn;é’ﬁqi%ﬁﬁnt@% a{#ggldglrlg: ag%:tlﬁg @F@?ﬂt shthasa

tube grip@EpP Irnead)ew\nam EHape Gnmnmmp atoy,rsathithes at grippirg foeceeisiappled! when

shape; applyin subst ance, such as | ubricant, .t
the compig! G L PO LB D6 RIS PG oF Agubrtant,to

one or m@l%r fiPmBBRGSoneMd 16 ANIdE s f&r3eMRlaAle;SdddUsoUTdeng! Qﬁslampmg
clanping a tube against a reinforcement structure of

structure fartclamping @ tsleahgadiph p meinfor¢ranant BeuaimsrofisnBitng te send ag&:}nst the
| ed 8] Enbodi nents of the present
mbeWhaé%ﬁ%qﬁ &W&W@% ‘e to fittings that may be used with
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thin wall&pﬂllbirfgat HeWe &Y ittRoRIdM4 £Reh tat hldnl/ ITG8e fa%ectéscfés&ﬂﬂe}a in the
many types of conduits, including, for exanple,

present agplicatiobi may ofe \paridasly imditingsh fagkniss 56, Meay dees é§ congults
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materials ©0 BékEicHBY, Eﬁhﬁ&@ﬁlm@b@;tﬁhm@&%wtﬁm@ qa&pehp@ﬁ@ 4l doaduit
|nterpreted broadly to include a t ube,
may be uegrigiFrehangepbiondacdch g ﬁqd»eae@a?raﬁeﬁ Greasily F?emﬁlﬁlé% apy tube, pipe
Oramdmﬁppllcatlon i ncludes one or nore fitting conponents
hat may be assenbled with a tube. Wile the

[0009] errbogl A Sacgzgxs Poeﬂleh&re%n@ application includes one or more fitting
components that may be assembled with a tube. While the embodiments described herein
include threaded fitting bodies and nuts, many different fitting arrangements may be used
with the various aspects of the present application. One exemplary fitting includes a fitting
body, a nut, and an annular tube gripping member. The nut is assembled with the fiting

body, and the tube gripping member is assembled between the fitting body and the nut. The



i nclude threaded fitting bodies and nuts, nmany
different fitting arrangenents nay be used with the
wo an7ows7aspect s of the present application. OPE€I/US2006/024776
exenplary fitting includes a fitting body, a nut, and
an. annul %%r]%ube ri pping menber. The nut is assenbl ed
|

g ) . ,
tube gripping mAmDEY has; ,g1a5p dPulan Hbe Hedantips cdes it mipstiestyedefomns the
tubing ASSE A RLOGW R b - ut . ,
e SBSETSA 20N i LHLASRR A, LIE Iy e chenca 1o
providej argelhetwesnatlg ubielgaipppigaseralany teetiibings t he tubi ng
al ong a narrow ring of engagenent when the fitting
[0010] body Amdihthexemplasy ditting e 4 ditiOvbay & R€ak reinforcement

i bet ween the tube gri pping nmenber and the tubing.
stlucturfoﬁ%lffﬁn mfaﬁ élﬂ)e g%wﬁgw%ﬂ)%t ’-,thgnqltﬁé |aprgatbled Witgtthmgtting body
and had @ YannlaP Bbre. 8 THel HOTFANRAL 4 %ﬁﬁ%&iﬂflgbﬁyéﬂg&\'}w@c{f he?z?%(;rf%n that

tube gripping nmenber. The nut I's asse
extendsthioupln helradylanhdreh dheasinfmeanhent startere ehgeds Wieend portion of the
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annul ar tube grippi ng menber is assenbl ed” between t
structurg iwhen dbe BHing body anddhe vt argrightenedi faproyideppsead) batsrebe the tube

. lindrical tube end against the
grlppmgféﬁ%ﬁ’@gf%&éiﬁg% élé ‘ucture when the fitting body and the

nut [ ened to.provide .a.seal between the tube |
foo1] gt bl AP R MR B SoF e e pgpose skifed in e
art afteragbraidtage sheafollowaneddst Sptin AndOAHOARCARMERL confurkhOS Sith the
skilled in the art after considering the follow ng
accompﬁl@%%&rﬁt”i“tgﬁ- and appended clainms in conjunction with
t he acconpanyi ng drawi ngs. Brief Description of the
Drawi ngs [0012] Figure 1 is an illustration of a prior
art flared end type tube fitting; [0013] Figure 2Ais
a schemati c paBrieDescripsion of thé Drawings ew of a fitting;
[0014] Figure 2B is a schematic partial
[0012] cr ossFigeetli ionalillwsitrtionbs 4 pgorfdrt ars@ ed tybk BieitBdAgi N a
pul l ed up condition; [0015] Figure 3Ais a partial
[0013] cr ossFigeetloRal scérautidparadl cexa¥BtRnal viewldrhlfithes:
[0016] Figure 3B is a partial cross-sectional view of
0014] the fEibiernB &f 4 ki ic3Arth l i k! s i
[ , : [0017]gFi ure 48?%&82@51? dglcg%srggéét?’gggﬁeongﬂh%ifg\{}vn%f’f Figure
2A in a pylledraongition; a fitting; [0018] Figure 5A is a parti al
cross-sectional view of an exanple of a fitting;
[0015] [ 0019igHie@uly is aGRIrtial ceospaedtioat! view 9 as exdnsio af a Vitigw; of
the fitting of Figure 5A in a pulled up condition;
[0016] Figure 3B is a partial cross-sectional view of the fitting of Figure 3A in a

pulled up condition;

[0017] Figure 4 is a partial cross-sectional view of an example of a fitting;
[0018] Figure 5A is a partial cross-sectional view of an example of a fitting;
[0019] Figure 5B is a partial cross-sectional view of the fitting of Figure 5A in a

pulled up condition;

[0020] Figure 6 is a partial cross-sectional view of an example of a tube gripping

member for a fitting;



[0020] Figure 6 is a partial cross-sectional view of
an exanple of a tube gripping nenber for a fitting;
WO O®20925F6 gure 7 is a partial cross-sectional RCBUS29D6/024776
an exanple of a tube gripping nenber for a fitting;
[0022] Figure 8A is a partial cross-sectional view of
[0021] an eXavpd 3 igfa pArtidb@osr Py ViEWIRE ranf ererpl§ Pf @ the gripping

. Figure 8B is a partial cross-sectional view of
memberfoggl%ﬁﬁ%% gri ppi ng menber of Figure 8A in a pulled up

condition,.[.0024]..Figure 9.is,a. parti al o
[0022] ¢t os 1%%%?1’*6?1&P%%v&g%sfs'sgﬁ“%%% eof)?n SUWIFi%g WRRsEpPine
member 8@ fatihg;t ti ng body for a fitting, [0025] Figure 10 is

a partial cross-sectional view of an exanple of a tube
[0023] O p;m%we BBMRG! pdrfhl Srobd-bdctibmhl O thEitasy griﬁé‘in% Snéinber of
. artial cross-sectional view of an exanple of a tube
Flgureggrllilppﬂﬂ@mfvﬁiﬁéﬁl%r a fitting; [0027] Figure 12 is a

partial cross-sectional view of an exanple of a tube
[0024] gri ppigue fresbeertihdraassedtiohalgvibedy ahosxarmpld of & segling member

0Q2 Fi e 13 is a partial cross-sectional view of
andaﬁttg}g%@égﬁ%qegﬁ%pga tube gripping nenber and a fitting

body _f or fitting; [0029].Figure 14 is a part. al .
[0025] ¢y osglgé‘é%?? 6%13|an%3%\%9§€‘38th% vighi pptth ¥ &f ayle gripping
member M#a Ai@hg@a fitting; [0030] Figure 15 is a partial

cross-sectional view of a tube gripping nenber and a

col | far. | LI LG, ' S o
f0026] 2211 P TETREE o B AL el PRECM B BRI R e sripping
member fartatfitting; [ 0032] Figure 17 is a partial cross-sectional
view of an exanple of a fitting; [0033] Figure 18 is a
[0027] ]Part iFHg,ur@F@S@ a]qﬁﬁtia'l @l’(&ds-s\i(ttﬁwabf/iea/nofém?amadrﬁplefofax tube grilpping
itti.ng; [0034] Figure 19 is a partial cross-sectiona :
member %é@vﬁgﬂgfmd&)@mt@né? a fitting; [0035] Figure 20 is a
partial cross-sectional view of an exanple of a tube
[0028] gri ppigvge hdriberpagind crossiseetiong! wewyof & example taf fgtube gripping

member élgﬂoiggﬁﬁb%ﬁg?mﬁa %t&%é’ a partial cross-sectional view of

I a gri ppi ng nenber and a fitting
[0029] body leé)urre $4 {sl aF Ige{r{i]g’cross—sectional view of a tube gripping member and a nut
for a fitting;

[0030] Figure 15 is a partial cross-sectional view of a tube gripping member and a

collet member for a fitting;

[0031] Figure 16 is a partial cross-sectional view of an example of a fitting;
[0032] Figure 17 is a partial cross-sectional view of an example of a fitting;
[0033] Figure 18 is a partial cross-sectional view of an example of a fitting;
[0034] Figure 19 is a partial cross-sectional view of an example of a fitting;
[0035] Figure 20 is a partial cross-sectional view of an example of a tube gripping

member and a fitting body for a fitting;

[0036] Figure 21 is a partial cross-sectional view of an example of a tube gripping

member and a fitting body for a fitting;

[0037] Figure 22 is a partial cross-sectional view of an example of a fitting body and



[0037] Figure 22 is a partial cross-sectional view of
an exanple of a fitting body anda gland for a fitting;
WO 0®38925F¢ gure 23 is a partial cross-secti onal PUI/E82006/024776
an exanple of a fitting body and a gland for a
fitting; [0039] Figure 24 is a partial cross-sectional
a gland Joradiigngan exanple of a fitting body and a gland for a
fitting, [0040] Figure 25 is a partial cross-sectional
[0038] vi ew Bfgusm2isaapriréalafosa-stiticniahgichoafanf exanmld bt 4 fin@g body and
] 411. Figure 26 is a partial cross-sectional view of
agandg%%e@(-t]gn 1e of a gasket for a fitting; [0042] Figure 27
is a partial.cross-sectional view of an exanple of a
00397 ¢ "¢ ¢ lé%eo%wawf%aISCé%SﬁSﬁ 10ahBEW Ficin exapiple ofyfitting body and
a gland [RQA4@}inki gure 28 is a partial cross-sectional view of
an exanple of a fitting body and a sealing nenber for

[0040] & fitkiohfh 29 QA4AHATLAYE SectiBndiSi&y g@%ﬁ %)gin,}qi)lf: ofa g_tting body for a

. cross-sectional” view of an exanpl

fitting; [ 0045] Figure 30 is a partial cross-sectional view of

an exanple of a fitting; [0046] Figure 3 1is a
[0041] par t i Bigurer 26 $s 8 grttiabredssweionef vy 6KaiRk&nsk o a gasket for a
fitting: seal ing nenber and a gripping nenber for a fitting;

& [0047] Figure 32 is a partial cross-sectional view of

an exanpl e of a sealing nenber and a grippi ng nmenber

[0042] ¢or aFIgiEe 37§ 2 Nl losFiepiiosal3dew o ansaamplel of a fitting body and

linEfRsDesReh . view of an exanple of a nut, sealing
aseamgr:renbes,ﬁ)gtﬁéﬁg%’ppi ng nmenber for a fitting; [0049]

Fi gur J S: rtial cross-sectiaqnal view of an

0 A .

10043] exarrpﬁ%‘%%fjg:\ls%lﬁ% :'rina SORETHERY Y ,ewagﬁan@;xgrﬁbke an%ﬁB%POdY and

a sealing member for tifit@ng;[ 0050] Figure 35 is a parti al
cross-sectional view of an exanple of a tubing end

[0044] SUPP@iLuBOUSH Fél@i_'al drOQSEL i 59 erevl Hanl é(gﬂlp&a&‘eé fAting:

cross-sectional view of an exanpl e of ubi ng en

[0045] SUPPOriEuBBIOUES Pél%_'al dr0Q32bti fil WG, &7651}&31%986@;&;@@%

cross-Sectional view of an exanpl e

[0046] g upp qfi%ur%t&rl ueh lﬁ%ﬁ%aﬁ gl%éf—l»eclt:iio%{rﬁ ex% g)f Igﬁ egalﬁﬁlr&tok gl sgplipg member

| r _OSS- ectional” view of an examnp
and a gripping member for a fitting;

[0047] Figure 32 is a partial cross-sectional view of an example of a sealing member

and a gripping member for a fitting;

[0048] Figure 33 is a partial cross-sectional view of an example of a nut, sealing

member, and gripping member for a fitting;

[0049] Figure 34 is a partial cross-sectional view of an example of a nut, gasket

member, and gripping member for a fitting;

[0050] Figure 35 is a partial cross-sectional view of an example of a tubing end

support structure;

[0051] Figure 36 is a partial cross-sectional view of an example of a tubing end

support structure;

[0052] Figure 37 is a partial cross-sectional view of an example of a tubing end

support structure;



support structure; [0054] Figure 39 is a parti al
cross-sectional view of an exanple of a tubing end
WG apPpoeas7est ruct ure; [0055] Figure 40 is a par tP@l/US2006/024776
cross-sectional view of an exanple of a tubing end
support structure; [0056] Fi glur_e 4 1is a pflrt' al bi d
[0053] Cr oFseuseCBi Bnalpariabarass-seaioB alis Ve bl FXAMPLS Prg? tubing en
[0057] Figure 42 is a partial cross-sectional view of
support stgftESanpl e of a fitting; [0058] Figure 43 is a parti al
cross-sectional view of an. ex f hiid BEa tubi d
[0054] [ 0059gurEidguise? R 05086:;%?%@108?9?}%@28?532%"%*5‘5?5 90p during o
tu@éarrpl e of a gripping nenber for a fitting; [0060]
I'gure 45 is a partial cross-sectional view of the
gri pp| FoaPifal FrGIsBoiftthal Sietv OF iapPégnptobiat fubimg end
[0055] [OO(%?%‘ﬂgi‘{gﬁaggggféﬁ?as a pgr%i al cross-sectional view of
support stagne¥anpl e of a fitting; [0062] Figure 47 is a partial
cross-sectional view of an exanple of a seali n%
[0056] ment@pyrediliippipagiahaotesecticol Ve olpmaatwle ofEtHgt f or
a fitting; [0063] Figure 48A is a parti al _
[0057] CT OSSR 98 Phartial envséecaonad xawpbdarodxamplé of 4 Agng;
[0064] Figure 48B is a partial cross-sectional view of
the b td A0 Afpafilad o8s-43Aohd) veewput dreekampple of wifittingn;
[0058] [OOG%‘]gE{fi gursepé%QA is a schematic parti al
Cr 0Sg- SeCH Yd1 §W¥sQEccohalth e af ©Q66]Le BF ggrippid@Biember
[0059] is aﬁlggﬁee%a@i% agadrt%%asll %ross-secti onal view of the
for a fittihg;t ting of Figure 49A in a pulled up condition; [0067]
Figure 50 is a partial cross-sectional view of an __.
[0060] €Xanplgareds @ o pairfidlngsss-aadiopd068Y o thyaropse memper of Figure 44
~ partial cross-sectional view of an exanple of a
is a grippfing ¢andifionpet ai | ed Descri ption [0069] According to one
aspect of the present application, a fittin e
[0061] conf Figuredo ise pasprlerossdeoaalgrey of Ag CXRBP'S rogggﬂzi\t? rf% g
forces to a tube to which it is assenbl ed. Tgis o member
[0062] My, FogureAAnph partipbeatsescp @i Ve ‘bff?r“l D R
. . assenbly. or reasse f jLting, or reduce
grippIng gt qllsﬁn%pepﬁ)grr,r?l&%g& %?gt@% enable a fitting to
be used with .tubing, that cannot..\ I andidher OfdiRpi Ng
[0063] and/ Eﬁ%@é%ﬁﬁ@afl’a?lgb%‘o%sfseﬁﬁ%%%lee\%éiggn]a%at tbe i ttigg,
such as, for exanpl.e, tubi de of relatiyveh Y SakA in a
[0064] mat orffiaire BB I hPARAR SEFSTSEION RUbe! e 1?8?% éﬁl‘éﬁ ' "

e gri

support st

pulled up condition;
[0065] Figure 49A is a schematic partial cross-sectional view of a fitting;

[0066] Figure 49B is a schematic partial cross-sectional view of the fitting of Figure

49A in a pulled up condition;
[0067] Figure 50 is a partial cross-sectional view of an example of a fitting; and

[0068] Figure 51 is a partial cross-sectional view of an example of a fitting.

Detailed Description

[0069] According to one aspect of the present application, a fitting may be configured

to apply reduced gripping and/or sealing forces to a tube to which it is assembled. This may,



forces may be reduced using many different nmechani snms

or configurations. As one exanple, a fitting may
w@b@snixsaé | y i ndent or deform a tube al ong a nBCT/US2006/024776

ring of engagenent around the circunference of the

] tgenb The narrow ring of engagenent may be either a
for exampl, £pdngs aeauited guiripatogTus BHINE RswEDLY oA geaswnth%y af deriiing, or
g t
et RGN O AR0SARTRR, AUV SANEL11B ', SOGBIRTRR oo
withstanp rtbe igﬂi@ﬂuxgnami/ drubmligp fpmem of e ctierentidndl h‘,ebé ifttting) ggucH hee, for
sharp ed ge redu enment . bet ween th ube o
exampleg il FG0nairotc a0 HAP FVEIA 6" d0TapL fHRE. offube eripping
forces mﬁ? 9@9&!&65& umﬁé‘m@ﬁ?ﬁﬁ?‘éfrelﬁ 'ﬁ@é%ﬁhrﬂ?rﬁlz or Sordfigtationd e Ak 'OHQ example,
dge is hardened,” such as with respect to the tub
a fitting mﬂyerlaa‘tucalﬂy igertorpdafenm ¢ tubsr al@mmmaxrowuurcmf @fgaaemmj @round

d de h b
the c1rcu%1f|8§eé8€h %fé {ﬂggggé. dd ﬁl&%guce ff %{%a érh%n ltg e%]ta% cagca)ntlnuous

ring or dedi&foﬁﬁhm&l@ ﬁﬁg,thﬁhldiﬁtﬁﬂbllﬁgatﬁ)‘ﬂﬁ tdfOéhgragéiﬁ&ﬁSaround the ring of
gelgemsnt bet ween t he tube ppi nmenber and the

engageneph enfqneteptgd tneaené e mfgeneflg é%?al@@h@ﬂ@ed Nmmfube gripping
r eqused.t

memberddrfT ﬂ;lllg @B%l%be : n PB ag@ x‘é@ffge's %ﬁg@%éngé?\% meeq thlé ﬁg é?lppmg

membeuamﬂothertgbﬁgmmmmw hirgg o bl@agSmmmt eiraratpbnhsr eﬁqbsdnm’mnt a tube

indentiné%gé%?sﬁ@aﬁ%lén% fs s%rhg?flr lglétﬁsksrygt%tegol 1% gesc b gmlgg@ng)gnents or
other poﬁﬂo‘nﬁ%@a 96k 2MhiRd mdnfRF Qb r&Gike didhation an HBbe arRAGHg edge

of the present appllcatlon a fitting may addltlonally

during Btting| pel-tat i vENg t@éu@@lnfdle@mm@aon owlr dhenfipdeasingr poiok tgguces
engagerri%ﬁt %ngregré gﬁeg gxb glap;ghg ee%nl? atnl Lg\e”tt%? ﬁ' é#%go%;ngrporw ﬁmg of

engagen&ﬁt t ﬂ\)@alfyodlﬁerdnh @ﬁech@mél’ﬁ@bk ednhiyurafi@ls xRl e&edaotii a tube
ing menber, to plastically deformthe tube
indentingyst e pioh MHRRCETPBING BB N0 HESHENEH B frithe; pme examples of
such Corfaf%ﬁ[:qtlg)%g gﬁgbg?%«%&‘%%g%gnﬁ%qﬁ é’eg{bggllng ea@"@f ?1§u?e'§t2A -8B, 10-
18, 20, 28028+3 6l -48R, &0tandr5écei ve and rei nforce the tube end.
I n anot her enbodi nent, a groove, recess, or other
[0070] r ei nfﬁafcsﬁllﬁ%’lttoSﬁﬂidﬂh‘éruﬁ@eﬂﬁwfbﬂleppmﬁélﬁteelplblftaaoﬁi Tat ﬁﬂ:@lg may
onent assenbled with a fitting bod% such
addﬂwn@bfaﬁa afprngaekede cPRfiguizd pacienferge eﬁrslsz Pofn ﬁéiitqfctQF gpbing,
| 36 b Ehkobi B N8 11
sy BEORH s L WU ERbY B SRR SHPIENL B o
that is apphednbx,e farnevaentpéel @ dfilmr prppiog nodmbdne ta ptastmgalkyudefmgn the tube
matenall %@afq Sucg g[ﬁ cgvf%f grlrrll @%ﬁg‘h? E}Na ép{%%qm%t Pslng.pl '#g such as, for
exampleBIR&ulA N odReort b &ys WahY 86 pkdild@sd ihhi ﬁttl@% RRel eH@)fac%' t8 @eceive
elimnate the need for Tlaring of the thin walled
and requg@ethe dabet gngl. flntappihgr pbedimstied FrepvSupsesst obether reinforcement
n anp, f
structure ﬂ or ng%gnq H‘P?r uc rg%é&?rhenf a%em%Egevglgﬁé aartlngé 134 , such as a
gland orl gabluﬁt Taisedpan thagredar b&ﬁtbwrﬂiblﬂati&)eﬁﬁﬁmdnﬂ@ Rtith thin walled tubing,

as suppoﬁ“lc o rre%ﬁfo%céme%tB forst%edfe?fd cfffGthe %Qﬂng ?npgy prevent or minimize unwanted
deformation of the tubing during pull-up, such as deformation away from a highly localized
region of engégement between a fitting member and the thin walled tube. This aspect may
also eliminate the need for flaring of the thin walled tube, as the fitting is adapted to support

or reinforce an unaltered tube end. Some examples of reinforcement structures that may be



51. [0071] According to yet another aspect of the
present invention, a fitting may be configured such

wWao b@t/00d3e6 a t ube may be assenbl ed with or separ@r/Es2006/024776
froma fitting body wi t hout substantial axial novenent

h u respect. to the fitting body, thereb
used afegili“%ififﬁﬁ% %d:%?%fﬁddﬁ fgerena%%démsmy ofFigHTes s LB 5 6. nd 49A-
g

51. zero clearance between the fitting body and the tube
In one such enbodi nent, the tube end abuts an end face
[0071] Of 't NRcddrbibkng o he tube would not
be axial F \/\}n}% %g?%lﬁ o?nbgﬁil rci”?ﬂ‘ PRRtPp; #i fﬁt&ng may be

Conﬁguwédgpch dh&tn’@e dil i Seafb by .astemAED RN oresdhpasid®Rbm & fitting body
cture, for gxanple on a tube gripping

without s%ﬁ,g;gtgtg% %ﬁ I‘é%"&ﬂ?é‘f of it ?ltw& E/étﬁ-pi@ﬁ@qf to gt,]@@[ﬁﬁlrggbq)d;stthereby
allovvtngletﬁi[’diloﬁlacﬁ*easé?efmm? Qvitd &y %tt?@)g)éero% éﬂlclg bteﬁvt/]eeens fi,tﬁﬁg body

structure woul not nee axl a

and the tibe o iy 0RsF such émbpdlmeng tb@uye dud ebgs ehi Sl&’o‘fa&ﬁbf the fﬁ@ﬁ@body As
for substanti al

S ow d
ot TR 4 R R T oba oy
1sasserm 1y udhraabthdr ambodiasat,i H
. Figures o G SRRLD SR e RO, RS ol e, bp sripping
mem er[%ﬂlzﬁino,ﬂ;ieé Jitting ogmpanent, |sgals ragtugsteemamﬁl Bse of tifd fittingdwdy. As
such, thé-@ea'hh%%trﬁ@ﬁ(re%dl@ ﬁ?t \(ff, ?q%%&yﬂaﬁﬂ flﬁr %\ﬁ'bl n:%hﬁ}deof the fitting

i ncludi ng thin wa
body duringt &jsasscmipy.e sSafie tehampl&aldfeﬁittlhg@ﬁla‘t Qﬁ&flgéﬂ gt ‘st%&mtlally zZ€ero

VWiile Table | |lists exa
Clearancgg?‘f“%ﬁé ﬁﬁ??ﬂf"\mnflébbet ypddustipfed 2a1l gles r@@@ifn theiempodiraents of
Figures he-6is$601010, BBhiongs Of 18155108 syal |t hi cknesses,
i ncl udi ng wal | thi cknesses that are greater than or
0072] | essPt £ 3 ove.
] T e e v ke GEARIBESF b2 35 R 000sted Wieh many
types of i tﬁ@ﬁg,stmhylmgethuefswﬂedj tidsngnyTHeUfbﬁoh@gl ﬂl@leahé‘i@'ekamples of thin

ss,.to dianmeter ratio TwW D that is | ess than or
“mﬂedhhgchpg MTFTO The tubing can be nmade froma w de

variety of different materials. Exanples of possible
tubing materials include, but are not limted to, any

retal—such-as stainless steel, copper, nicke

O.D. (inghj ¢ ani um ¢ téad] Thigkesalinef)num and any plastic, such as
PEA _and PTEE. The disclosed fittings nay work

0.250  parti cul ar Dysswedd 0.028 h t ubes nade from soft materiarl.
[0074] Figures 2A and 2B schematically illustrate an

0.375  exenpl ary| eazamkim&os5 of a fitti ng adapted to provide a
narrow ri ng of engagenent between a tube gripping

0.500 nenber and]asstiken 0dgy the TTTUustrated exanpte,—the
fitting 10 includes a fitting body 14, a nut 16, and a

0.750 tube ngpOL&Qt Thenut—16—s—asserbed—wth
the fittinp yan has an annul ar

1.000 Less than 0.083

1.250 Less than 0.109

1.500 Less than 0.134

2.000 Less than 0.188

Table I

[0073] While Table I lists examples of different thin walled tubes, the disclosed




bore 2 1 that may be sized to receive a tube 12. The
annul ar tube gripping nenber 18 is assenbl ed between
W0 b@700257¢ ng body 14 and the nut 16. |In the exBempUs2006/024776

illustrated by Figures 2A and 2B, the tube gripping
fittin aﬁm@ nul ar b |ndent| ng edge 20 t hat
88 ﬁse@l%nr{ﬂﬁ’m dr 94} y{lﬁ%ew?lhﬁﬁl‘ﬁﬁleisf&alp@ﬁ ng wall th1cknesses that are

plastically In ents

greater giapcamiees drni the walNthickne €08 FRACHo v 2 %ﬁ@sﬁrglfedf 8 hagmg a

e nut 16 are tight ened
dlametep%g e:éf)eiréh‘rilr} 8&%&“&‘{]’@8 gy g @%ﬁ@ﬁ BLergnidb Bavinpe, wall tHibkness to

diameter ftioUDSS hat W S t .extends to the
eannul ar boragi'é lbg%érpgllnn ??O ics{r éﬁ@gpqlﬁ% gaphe made from a wide

variety efefliffeecnt atlatt:un@st rEaramptasoof Jseible Ay b

— %6 }11{;1’ n]g!? ] Cﬂ o bl%r oo Ijéemal e %ﬂ‘%’ elgfégﬁlsclﬁkluﬁgclﬁﬁsare not
£ YRS steel) C‘Pl%ﬂ?és@okefh@taewemb@ir ynd aluminum,

and anyfpﬂastlb,ngwh Qt@)PPd@ﬁﬂcﬂP’PFEn T@ﬂ@%gﬁ&teg %gﬂlfé%%;ﬁ# évoalf H%rtlcularly well

with rypnnul a bore 33. In the lustra
el ReRe IS mereiad2 acts as a stop for a tube end
0 portl on 34 and for the tube gripping nenber 18. The
[0074] £ ¢ t iFiigprpo@d anl PRckhetnatialy dtinatatd Bf Ry LABbIIRE of o

fi e thread 30 of the nut 16. Rel

1tt1r;g ad‘élgfea th E} ?OJH?Q?H%H%W {inge \Rpg%e%béwe%atm g’npptngngember and

a tube. Imﬂhy illdsteabeds@Qntped, Ahd HRinAX fitting

- rﬁ\%h r es clfé to t hlé‘%njuos1 llng\é?mLIég é?(@'n‘g‘f gut 16, and a
© ngpBH’c%‘BF i 18 Hyttliip gsssodjediwitaric filiag butly 46d ﬁ@snalp@nnular

When t

h h
bore 21 iHaQ Maﬁln@éjs%é& {% 4&?%86 taﬁ[ 1{3%612 %grgl@grgggeegéppmg m@emrhﬂr 18 is

assemblesﬂ@eamtntthe ﬁttlrtgtbomlg lacehy thé nioVE 1
2A and Qﬁogher e[0076 A tube | ndgntl ng rﬁﬂh@%ké[xﬁﬁﬁé {1&%\@&% bynl*eigures
0 MipeEane fagma Eohes gur el pbovindetiag f @ipl SEH that

plasticallplindeaty M fubRg ©f 41 9 a tuge- For exanpl e,
fi with refer encg toa%E%% ﬁgﬁgfe%{ of P GP%@S@,&“%% VgD the
lttmgbo@ﬁé4ﬁ%&elmlﬁé@ﬁﬂeﬁghmﬂg¢ 20 may be a sharp edge that

reduces the width of the ring of engagenent between
100751 the lutfe granyé jusnmarddeby anguthoA Uhe A5 Acl 83U ¢ indilifs o

[Ces L& d to ipdent or plasticall fom
e b g I SR ERNEE AR RE R SR KA
defined ataﬂ‘éi adhdBEE frofNBe §ﬁﬁ{dﬁo§1%b’és§‘56tt¢ﬁﬁ 36161%?1 f,] gg g%mgledmads

have a width 1n the range o

30 are de?ﬁ@‘ll]é‘é thn aylﬁﬁlylcaﬂameesa r'Eic eb&.mp'[iihySﬁt\tmgthd%/ Yehih& étMu giéﬁhnent

f t d 20 that contacts the
surface 323&1%# arB?lLa‘i bsl Iﬂgl?eer‘lﬁl %‘gﬁ’@mn lg.ghe engmguisutthes 32 acts as

a stop fortaitwbe epd iportids OBélaﬁhﬁ folr gAY fulb My
1ud ﬁ 1]{ 21_77] Fulrt her drivi r%geor gi%g’g%{&@%t of{l;]'t‘eh](éHlng bO%y 14
includes exfemal threags, a5 itha anate g the thpefeRBld thread&fﬁ@ éfufpe nk? 16eyd&kive
ati Hﬁb% | s a se ,andtube grip
rotation o i nge {]B %v?]tﬂ e eq‘gﬁg‘ggﬂﬁg{’ﬂ@n@&a‘lﬁ? ohdive peial Ypyeigent 2f the

fitting bodf,'y)vxélpmsyq:qug) fhemae1 4. Olnathe axdr@aryf QEMREHe ]
t
the nut 161 E}g t{%é%m‘g E%%(gf the tube 12. hi a% et)ﬁ(l‘g fﬁf%ﬁo%q% and
g e tpolsy SyGhrRs wfenches. When the ﬁttmg body 14 and
the nut 16 are tightened, the nut 16 and the fitting body 14 move relatively toward one

another.

[0076] A tube indenting edge of a tube gripping member may be configured to
provide a focused or narrow ring of engagement with a tube. For example, with reference to
the embodiment of Figures 2A and 2B, the tube indenting edge 20 may be a sharp edge that

reduces the width of the ring of engagement between the tube gripping member and the tube

10



engagenent may have a wwdth in a range from0. 010
inches to 0.030 inches. The exenplary tube indenting
we@oge/0@37¢ ocal | y applies high stress at the naPCDUS20061024776
44 of engagenent but the total |oad applied to the
i $ reduc e nar r.ower..ri.ng of  en enen
As a refPnd Forges ke a@m B rRlasiicay afPet $hS GEPPIE mper 18 are
also redvaets e P hidskérfpldef anp@iinest, e élﬁqﬁaﬂjﬁﬂarqabeindteaﬁlg bﬂ%ﬁ 20 may
to create a seal between t f ring 18 e

have a Wi imthe ras‘ggea)fr()e(gQM inchss te ﬂ@ZQ @@ﬂh]@é@[n may hapfpa r@hiusbyThis width
is the v%@tgedr;rfg ga&\[,t\%oph E? Egg]gofd hIJa{S %orﬁ’ﬂ‘bpther}gb% E &gr}%‘? glbetlﬂ%entmg

edge firsthingaga|thethbe wrorwh bty dignidcaiyfiidentatioh os tHeanlgd 1.t 0
wi thstand the reduced | oad applied to the thin walled

[0077] t ube Biyrtidaeirshar o @@%ér@ént ot g mﬁﬂﬁmtthwhgm@@hﬁﬁlg%ge b0 into the
such an enbodi nent i nner dianeter of the th

tube 12,a¢y08d DidoimigneneaBemelityesAes al 159! and Hebryeup Hgﬁtween the tube
grlpplngnO?%%F?@Enc?fqettﬂﬁng {%a/bg}g él ?ceelgg n[ogzo 8%@511@ 44 around

er exa i ng S H
the ciraddetehonalf | tj;le aoball2er matanv e;keymhﬂyh amﬂ@d[lﬁﬂant Wht Mfocused ring of
pect, to the tube, ot er f| é onents, or

engagergefxﬁ é?ayplﬁﬂ'vﬁao‘f‘fgmbfn 3 F?élg'f’ Bgl %p 1n£@es Ahe exemplary
tube in&bﬁflﬂ% edgdS®Ndald BHRR HIBY stk&SRt 'tt%esn ﬁn?ﬂ?ﬁ (ﬁ-r enMlehfnt, but

ube indenting edge plastically
the total lghdl Applietp ¢he twhy isredunce by tie Iwrmm:r oﬂhgtolﬁ engagﬂglemf Refemng to

Figure fF;]? %ﬁrﬁlsfrbssoagpgemﬁza{sgd zasﬁfz rrallnggnltzrlt?on of the tube to

create aegrhloBbtWeSH thet g‘t@gﬁ@ﬁl nglend rtﬁegtuB@I ae. 2@5 hasun o%%%héed load
har dness scal e har dness between Rc 40 and

applied py ghsoiubs g5iprmgraenbeid Spwa@@ﬂﬁeféttma ap ie aeﬁeméleé wpﬂwémn walled
tube, aéh&‘f'é Hgﬁnn%lgu¥hea{ fled '1iBd %ﬂl thgva ?@ﬁ% A ﬁigﬂ%thﬂg% WBKnd the

ar deni and har deni ng usi ng
reduceddaadapypilzdtto dre thirowelisl tubdby et 3hraq) @leﬂIQItﬁlg: ingedRp clie 20. In

st o BRSSO B o AR B e Pt By

unchang¥@Aeneskenfdd® o PIHRGERSInidh %@ be used to harden the
%ﬁbe |§%gnt|ng edge 28 Wi t ‘har deni ng the renai nder

[0078] of thgs gédo%r 18%5}@%@3&11& %u@ %gélq?%ﬁge ngtcgﬁgs&?&lﬁénauy or

Pat ent entit
altematha]rydBrhal@nl@d owitls s&specﬂito thewnbke other ﬁtturge:mﬁponWtd; o afmr pbl tions

ch [ co orate her ei n reference in it
of the t@ﬁﬁﬂpaw efgl?% Sy Bine F2s Bdern oaee gy pehle the

tube md@?i‘éig% édg@'ﬁl@tl@élﬁkﬁéfo@lé QY tub‘iﬁé %161@11219 %H%f tlf%lvlfﬁbhsof the ring of

st ai nl ess st eeI such st al nl ess st eel
engageraend, ag hvell pereduce thoGmos rmw%@phgmﬂw@@m@ tube. In an

exemplﬂﬁ%%%g%%nggﬁéE@%%u%wl}c%egn ritO 1a5 A gﬂuggeg%ﬁ%ﬁ%& Paﬂe @)I'Fagdness
betweerERgAQ @N® M, ,70aSELeSS1Ed HEkhrdMVE prossed that BROBE BRPloyed include,
tool, such as, for exanple, a_clanping or crinping

but arey Bef| linkigg e ¢rsechardeninganysor herdgningn aad ghargpiing using a low
temperaﬂfrggﬁﬁvuﬁgaﬁ%ntplﬂg@es?r TRL erdifRe BlibhitB ndnllsit 3K ln‘?ag} b nharéiened or only

a portion of the gripping member, such as the tube indenting edge 20 may be hardened. One
process that can be used to harden the tube indenting edge 20 without hardening the
remainder of the gripping member is disclosed in United States Patent No. 6,165,597, entitled
“Selective Case Hardening Processes at Low Temperature” to Williams et al,, which is

incorporated herein by reference in its entirety. The gripping member 18 to be hardened may
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enbodi nent, the assenbly or pull-up of a fitting on a
tube may engage the tube gripping nmenber with the
wo ae/00d5me t he exanpl e of Figures 2A and 2B, t hRCT/URM®06/024776
i ndenti ng edge 20 is driven into the tubing 12 when
bema(#ehgflttln |st| tened froma | oose or
G8rd &4 %dﬁlf{ap ’sq?@WF plioysi gigele stinless steel, such as 316

stainlest ktgéll Qﬁﬁqh@ymagjs! ed up condition shown in Figure 2B.
As one exanpl e, when the nut 16 and the fitting body

[0079] 14 WDM&]%QWF}E uﬁﬁ@nsa u“ g%xtk}eggst gnl & o ﬁ%@be%g'ipping

tting e annu

membelf mtq;@xgwgenmnt whih 4 tube tolﬁrotvmleraJr ?%f??%ﬂl%}é&?é% gg%c\%ggc?’] e, I

f
one em%%du%{a gg t(lclﬂ n%ﬁg g)g gfgglglg %L@an}pgﬁqy@g oqgmmp@xggoq)l Imaydwalsed to
clamp @uagihtelmaoghﬁﬁﬁg mémb&Mos b 6L Wr trggyl#ﬁﬁg 1B%ta % "% another

force the tube indenting edge I n
embodiggninficeassemblaram mgl-porof |aoﬁlttmg OsIUA ftuheemaﬁ s0giget @6 e Ripping

membelaw%l'l 'ﬂ%e'rtﬂ%% ::ﬂ{'r&%n %aﬁlgg gl&rgF @és?rﬂsfé}? n‘g ngqlpgéﬁtéléré%ge 20 is

driven mw fdaacmbmg ﬂhewhéibﬂlegﬁltt g i§BREAGNed Srod!
sche II Cal‘%mi show, F%I ha{nt{(?r%] 121 caohﬁggogg %Aﬁ?é&-tlght
¢

condmoggh%\ggbl LEVE2 B ttghéenﬁdjpr pwlladna cadgagesown in Flgure ?B As
42a t b
one exaﬁ%‘lé Qﬂ%nﬂj}br}ﬁhpﬁr Ex%dé ﬂ?en n%lnbnogr}]/ %ff i eﬁgtg)l}é(ggi Pﬁ% ap@ib@r during

drive

tighteningofiihe fittinigel 0f thetannglaﬂmbnes.naanghg eageogo b PUE el inf e 4B 12
to plasu@el 13{0 e che ttl catié show, as an alternative or

S f‘éhcﬁ ong ring phicRAgRESHICR| &1 @om gsssakbaiteeh the tube

12 and thé grippikyembinbtd 10 body 14 that engages a corresponding
portion 42b on the tube gripping nmenber 18 to dr|ve

0080 the [ i t he t e 12
[0080] £ e, (b ofe SHiPBhb RIS &y Wik tal BEBrifuall 8 oteB the e
lndentmglgggﬂ;n@ the twbe. hFohexamyile, 4 bh&mﬁ&@ ;ﬁirﬁ(bkﬁ bHEE TR ated with a

ortion ., of the nut and/or the cam
fitting C&?ééne%p éih%% %reeyﬁ‘é?ﬂlﬁédﬁwgé’oééﬁéﬁlat éngvbeasge greorresponding

portion grestREeSort ﬂhattul%@@ﬁm hRndbbe UE eguwé% %ﬁ gnf,lcr{wr%l‘vgalcl’% show,

structure is associa ed wtht
in phantgm, fEMIMEg TR tipe 3@eﬁfss¢£ezderynta thonti bﬁﬂthﬁf eﬁé‘@e@ Iatobh@ﬁ)ondmg

portion 984 tﬁ@%ﬁgﬁ%@]ﬁlggﬁé&é %pﬁg%ﬁ%&ﬁe{n%%q% qc}gg ~1=0| iptoj thgy tube

separ at e

12 whenbthdyﬁttlfs@rlé wpitxtitéried. R measez&\ Qhd OEMELT r
gggrhl bed i n@t he enbodi nen{Eg %&éﬂé{lﬁ&ug Sﬁ%ﬁ as an

alternatn@Bor @’gﬁ fj R§turg,qa campming porgiog 30 apgocided 46th téh? ﬁtﬁﬁ)g body 14
that enga%@éja Qérreiggg&;ié p('c:)g}éng?zrbﬁ&f {[Fr%leta rrbg? Iﬁrgeerll%g 8: tH o etlgegtube
indentingefige 20 dnte dlbstuhat 2 athey tiad firtiap (19 ig a@lua{édy Wli‘énOthE t&Erntst—fﬁ@cure is

ot her nbodl men an | ndenti ng
assomategwe e llhlt ghe fadms %tu‘rae( mg}slti?g dgtingst bwa @p@mna@f 1 h@wmamdzm the
cam strud&ﬁscfnh?% defided Wéﬁ?araté ndriter anﬁg‘arg toJ&achl Tgﬁ% %@e nut,

10, 11, and 18, O her nechani sis
When the gape Stélﬁquﬁﬁllﬁ @Ssﬁ@lﬁf@é witinthe fstigmbedye tie osind ﬁtru&l:ture may be defined

by a portion of the fitting body and/or the cam structure may be defined by a separate
member or members that coact with the fitting body. More specific examples of cam
structures are shown and described in the embodiments of Figures 3A, 3B, 5A-8B, 10, 11,
16-19, 29-33, 41-43, 46, 47, 50, and 51.

[0081] In the exemplary embodiment of Figures 2A and 2B, the cam structure drives

the tube indenting edge 20 substantially directly radielly into the tube. However, in other
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tube may be provided instead of, or in addition to, a

cam structure as descri bed above. Exanples of these
wore@haesses | ncl ude, pivoting tube gripping NMeEPGEDS2006624776

shown, for exanple, in Figures 4 and 12-16, flexing

embodntn'éﬁ‘@ M ingg%tg {@@?ﬁa{}; he, gfcif'%]r g]é\l\g] h[ealﬁ‘éq gt;( sini%gtb@ll Ertlngle as shown

ur es

and des@diddefqr egamEleiarthe ciabodieWR of FRur& P &mai1R, Fi gures
15, 18, 29 and 41-43. [0083] Reterri hg t o I%I gures 2A

[0082] and 2Bthet hecigiihii B8 g7 A §
b Eur ed to thel t ube 121 eaﬁgltjﬂggpr{ﬁ fnggrdﬁ ?%/gaﬁament with a
ube ma[yo § Pxovaded yiteaded, or ipudiitionup, aThen swbictle aBYesdeBbed above.

Examplé€ HPYl?éée fh ﬁlgl%s 111&111%1? g%xbo%ﬁl%ﬂgbezgg A ubeme’ ?a%mlfoh\m for

an secure grl ppin

examplet it Figuepsbioahyd 12416, Oﬂé)ﬁﬁg’lhﬁerg?lp?ﬁié%étﬂgcrs 44 SUGA an Gxample, in

the seal between the tube gripping e
Flgures E%O ?{ﬁ(g émf{ GHeR g alisz‘elﬁ’é’}g FegHeling membersydseshotving for example, in
F1gu1est5t118| Makogiyqd4 and the nut 16 are di sassenbl ed. The
coupllng may be renmade by tightening the nut 16 to the
[0083 flttlmrgg ¥ f g bod 14 and the nut 16
: be %ss%n%l e%lurgdl éa@?e%% g 838 siShBr¥de parmanently

secured ‘@t rtwes]é wﬂﬁmﬂteeﬂl,t l\ﬁllahﬂ fhe ﬂgﬂb&goh% tlghﬂene@ 8r pulled-u The nut
gri ppi ng nmenber d Phe™tti n

16 may §RACF Bbis b Fuing bons o e e fibe Pt bordyeeti ediatiboint g 1

may be ﬁplzbﬁﬁedmitdnﬁ{h FiR bR ﬁ[lﬁ,ﬂg t.ubi wi.th re
to the fi ttlen 11géody en rﬁgﬁ ‘rhy&?}l%lbngbﬁﬂﬁug{w ?qaégcﬁwpnt the
seal betvigeg tiy $ebss@iiiegimelibat Bsndstibsiting i1ahhyy 7 Bl when the

and break the coupling

dt
fitting bdﬂ:xelalrﬁgocﬁ?%&t fGﬁ%UI Es%Fﬁgg)ﬁrgi A I&eoqqﬁlfphgg eydegemede by pightening

hi's e
the nut l(ﬁftot the fiitieg @ody appl THAHHRR bod f1'4t£ d'GeRY 1%em wg&gge%lbled

structure to OVI e a seal

dlsassemme rﬁigrs eal | n
fit & G%W doraothmsq]adqujed; gv1ﬁ1slnvbldrtoolyhmxy one embodlment
be used

the tube ?hf)}fnﬁé “?ﬁgnliﬁe\f H%Seﬁ]glf %’g etalln SLd ;lzﬁt, geégéa;gda gmothe fiting body 14

he exe
without Syb@tﬁmtnaé astai uTivament @icme rtabm ahtwre% o 8
betweenéfﬁhe t ube_gri gpl ng rrlg& nber 168 %ﬁﬁ%rogé & the

fitting boﬁy t SlebI&Hyarﬁ sagfrgbded| i Thgt d¢, r&ub&tamtt@l]él&am;axm clearance is
required Wehaemd Byeak g EdublihPh BOONnddimEe tube gripping

menber 18, or one or-nore conp onents p03|t|oned

[0084] bet V‘R@Jbrﬁlhg thi ddokilg ggé/t & g}.?ppléegg fa Z}g@t?qu a ﬂttlng may be

More specitiC €ex
provided g@mmah@stammrs tmpm)vai&da stabbdtivegda ﬁﬁm% 2@93% @%%ppmg
48

of I 6, 9, 13, 16-24, 27-29
member. nyg glfga?@ﬁgﬂes Pﬁgggl}n%tr@m@re@)mwp lbe wieda Eeahé rgemplary
embodlmeﬁtrolﬂ Flghr s, 2 Rak P8, e%éaﬁﬁ% Iaﬁﬂébﬁﬁlftrﬂgt\fca b s%]vgx\{ :adgalgg%wdes a

| b POrtion adapted to engage a Surtace
seal betwesadhe E‘B’ecﬂﬂé’at@ mewbal 18 iml thedittunabmdyel 4.| THS tdadihg dirbdture 46

i ng. nenber conprises a
mey be G 85600 M0 ovi 1 86 BBeythonta: mambor Lhom eae arhore
componerﬂmmﬂﬂmneti Weevdendigntitiing 1RAYE 420 48K gRd %n'bﬁl%'ganlular}{b & R r1\9101'6:

specific examples of sealing structures are shown and described in the embodiments of
Figures 3A-6, 9, 13, 16-24, 27-29, 36-43, 46, 48A, 48B, 50, and 51.

[0085] As one example of a sealing structure, a tube gripping member may be
provided with a portion adapted to engage a surface of the fitting body to create a seal. In the

example illustrated by Figures 3A and 3B, the gripping member comprises a sleeve 60 having

13



fromthe sleeve 60. Wiile the body sealing portion may
i nclude many different types of sealing structures,

wao b@7ibdsost rated fitting body seal ing portion BdI/US2006/024776
i ncl udes an annul ar body indenting edge 66 that

a fitting \%Flgf\ééﬁﬁ% }%}éﬁ%ﬁ%} bﬁgmenhati E\ﬁoe 1#3%1‘[1%% gged%' &gr}ﬁdlﬁﬂy inward

from the @'le%%'%ed\mmé\/tﬁe bblg sbathy portientniaygineldde lmy/ dilffsnanbeyp@s of
sharp or hardened edge to re?uce the forces, require
sealing strocturesaths dlusteaied ﬁéttngewyt $r3lng PETHMY ¢ l?fg efanygr body

indenting ?ﬁfég#&e{ﬁf { t&vﬁ%ﬁ&%?@%ﬁgg{e %QQE %5 %&A@u g?fé}?{gg tmember As

with the ﬁmﬁﬂbﬁﬂm’ﬁg e(ﬁgecﬂnfdisgmﬂsad iabores, ey bbdy utdlehunzgddgeom@y.a}@ be a

s or gt S RSO e A O BRLDO, TRl L0

?115990 fft B ﬁpe may be provided on one of
gripping e %%???%%ﬂ%onpﬁ%ents that directly or indirectly

coacts Wi P dfijove, tiiyb@i¥erent
[0086] " e r113i | \r%{he éltlebecp éJtlﬁ%&ﬁllﬁxg %&% :@?g%?sg%%@d agir(])‘(ft ey eren
mechanidrhd bt ro‘,gnﬁgurtm@ﬁt aaede utilizad db hdriveeatbody rmdﬂntlng redgearha tube

gﬂppmgzﬁér%l?ﬁcrﬁggﬁ%#g@g Forbs L&@%ﬁ%ﬁ@@”@%& e of gl dthns o
cam su1ﬂ99¥na§/eﬁé ?Ml&af dd R Of 1he Eﬁﬁ% Erhitiehg tHﬁn@i@dfctlyr‘ernduectly

wth the fitting body. 1n one such
coacts welbinditrem gnpmlhg rmaanhes o e the befpindsating fdge fqvard dp fitting

body Whplﬁgl a“lﬁ na‘é gsstl ?rié(l}cﬁl} RS %Lb%ﬁﬁﬁeanc%rg cg%ﬁfs%ﬁaéé”m%? d1i%8both a

tube 1nd€ﬁt¥f§gt @&g}%mltuﬁe%ﬂﬁﬁm@ hetnbea b g gsganfant eviBBa tWWeeand mebody
16 and the fitting body 14 t t

sealing ppgtmn e e gg@@n!gglelgﬂoghggg eleg?@e]gqr:ﬁtp\ﬁl:t}gg Sﬁgﬁ%po%g Ig e such

embodu?%{éc 2 LSl @ is g%‘a%& ! aei“iit@ﬁ? 201 ﬂe%ﬂ%ﬁﬁ?&e%bwlhﬁnt of

ube and e annul aF body i ndenting edge 6
Figures BAL @n@ﬁmgﬁmmlﬂw bdrefllt tlungglbdd’ymlmw Théustgpenical to defme a

iy 0 SURS A BLE5 ST Y8 T sHBR0S e cammin

Nty figRr S8aind edrv@ethet tiBe GfidepihHdge 20 into
surface ﬁg%’%?gé%g n%j@%@tube 52 'Iphe édge 66 is driven into

engagenﬁdme vitlt thenigbbend fardss fhieapnilenbpgy eréi%iﬂm AL P 1L eppFRyment
B o

focused 2RkREGLEedD fo1r thafoR §SC0BF capileheat toprovadd bisealgbétppémthe gripping

menber or other fitting conponent may b rovi
memberal&latnﬁﬁhg tydesr 13 oﬂmhﬁgee@ﬁgﬁgé@wﬂhgﬁ? ﬁgip 94 plasthcally

defonm{} g %{]t ft%'gg %08{ hot ;H'S}/]ﬁlle tﬁs%ﬁ%e% ﬂﬂé hgfnﬁ‘?fodg qd lé_ﬁ@ the tube gripping

e en
rmglgassen‘ol ed with the fitting, \Nhl ch may assi st | n
mai ntai ning seals within the fitting, such as, for
[0087] exaﬁplt\@eoramgew ahghye aspeat tofbide gt nag)ptreaﬂwr aambea gripping

member grboeth;I ftltttllngtg1 %om{oonnetn’tt] gaay be provided with a damping portion that engages the
tubing upon tightening of the fitting to inhibit or reduce vibration within the end of the tubing
. that is assembled with the fitting, which may assist in maintaining seals within the fitting,
such as, for example, a seal between a tube gripping member and a tube fitting. In the
illustrated embodiment of Figures 3A and 3B, the tube gripping member 18 is provided with
a damping portion 62 that engages the tube 12 to inhibit vibration of the tube from being

transferred to the junction of the tube indenting edge 20 and the tube 12. Other examples of
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illustrated enbodi nent of Figures 3A and 3B, the tube
gripping nenber 18 is provided with a danping portion
w@G200vhexs7engages the tube 12 to inhibit vibratP@OnUs$006/024776
the tube frombeing transferred to the junction of the
|ndent|ng edge 20 and the tube 12. O her exanples
dampi In%]p 8]3 %Ww BEmpeIp er gﬂluepmm@onmtstm showyn @idnd¥kscribed in

the emb@@ﬂmﬁbe&tﬁ A€ 457 scribed in the enbodi nents
of Flguresg4e q§n3ﬁgﬂdgﬁd 47. [0088] According to

a fitting

[0088] anOt hREccﬁ‘él C{o ngothéleﬁs%feese%‘ &Iﬁee% | %I?tﬁéépo{clzaw o ifisiggnay be

be con gure suc

conﬁguwérrbleﬂl tiet diher totigr tubat @igpadg frhdrhbdrg aﬁgfwo&ﬁ@ %ntgl%al fitting

t tially b d
componeI?tF ]dg)élgF %)fqel%cﬁg%ﬁ %{rlmlﬂfygb%g@@e,gr? 2@;:1 %@ g? eltchgl(;fiugbﬁme fByng body.
As suchy Eth@ﬁ&ﬁﬂ% e, we ta@se‘i’rgbl‘#afcp Gvnﬁ%%/ g%\rﬁg gn}rélge%felttﬁfggg %ody with

ody wi th substant y zero C
substantgqylygpghqlpg’an@x pnvithowenbsiantal ailhﬁnbv@hdﬁﬁ o\f"ﬂ{ehru&%% RE& respect

n bod n the exanple illustrated
to the ﬁ’ﬁ:tﬂg{ﬁ@ds)f Sk} g}h AR usgatdra qunﬁlgﬁ{qsrgg& Bod 3Borhe Body indenting
portion &thef the bebegdr] r
b S%Tﬁ??%‘??‘{“?ﬁ“&%bsgéﬁ S e bonggeey 1
and the dlogs inef extsnd giterort dwer é]mjemxf of hl& fittirgi lb’tgiybﬂdy As such,
| 1.y.
substantf-hﬂ% Izeveg%gncesﬁ@%?%ﬁ@ﬁqemtaﬁ {1% ?Lﬁq%égn?vpthtthméttmg 10 or

I N aSSe€

separatingrthe eybaugfrbmght lﬁalrtglmidlj}g 4f rangnk li}féleflfahbh Bgt}}%‘%g)}ﬁ% #nﬁeﬁﬁ?g edge

I ndent at i e body indenting edge 6
66 of the tﬂ@%gr I B%PW q%%i%é}to 1*@ hOﬁyd4t1melajrydgy stdall, sxmbﬂnawm@imfthe

tubing afd@te, gﬁdﬁf{?ﬁ HON G @atlt 8' ! rég n%fpépq%e%ﬁ@geq frgm the

menber i hg renova
indentatipp, dusipgyhing Separation i nay bb ubnslitgeredﬁmétﬂﬁtdnﬁﬁl 48 B ement

consi dered insubstantial axial novenent. [0089] In the

[0089]  exampt éhe bxamsple atledrabyl by Gusiess SA aadsB Bthet%} E{é dﬂgr 13
(mnlnﬁg%gg rlges a sl eeve 80 having a fi tlné

P en Velj'@ E}& 1tiing, pody| wdertingoedeayB2halies deeve 80 may have a
frustocorfi¢all otiRE @MifER] SPUTRE aﬁrﬂﬂ%‘gﬁﬁ% gfhe T& ec?%,?g%ﬂ de)ftf;l rf‘iiféﬂy inward

i ndenti ng edge 20 exten
from the ylesug S0g0 The lanelanbbr 2 lodreugh thetinowegh fri@odttcal & 'déf ine a

def f 86.
cemming AHRRE8ET 4P bR R hgPadns PPl |4 hecigncdnbe camming

and

surface 86 @npagey tise frﬁ@t@@orﬁ@al %ﬁﬂa@@@ﬁa&er@l IR AE N ﬁ%le 111%%}1%@8@ 20

i surface 84 and forces the tube I ndenting
into eng%%?ﬁ%?& bl the ¢ ybe rand lfmeesaﬂw faondess bbHe mﬂemingr eBAR2 into

h f bod
engagemérft‘%ﬂlt ﬁﬁﬂg%ﬂ? 32 TG g e@gggpfp&aﬂtfpéﬁyh v %@ febing

he tube enting %!

to provide gb¢ah @eﬁmaep ithow grifepivg SembeDE HREMe (R ©F I AR
fittin boéﬁaﬁpo 121 tube 12. The edge 82 cuts into tétglg ?E?:PE {gfo the
g BFOYIg 356t Rebveendbafittiathadisn4 ené tife thbe g@pmmglmngcls In
the exampﬂéldldsh@teﬁ% &i QrbPPA BG4 5N ngr
|IIustrateg o |guresg A&gﬁﬁﬁéﬁpp?§ﬁ?ﬁﬁgp P gbing 12
can be sepgaisd frong tlgmﬁttnigéaddytiﬂn\glt]ﬂxﬁlt cabstfigiab epar ﬁfo%&n&ﬁ%f‘tﬂ@fmhng
with reschLIo%@%ﬁtB@ 4 }\{\énttpg H tmg% ?1%/ an {h%lnu?ia(lleadllsarsrse\rlnebr{:dn °
[0090] In one embodiment, an indenting edge of a tube gripping member may be
rotated or pivoted into engagement with a tube when the fitting is tightened. In one such
embodiment, a hinge portion of the tube gripping member may engage another fitting
component, such as a fitting body. When additional force is applied between the tube

gripping member and the fitting body, the tube gripping member pivots about the hinge
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with respect to the fitting body when the fitting body
and the nut are disassenbled. [0090] In one
weedogoasent, an indenting edge of a tube gri ppPELUS2006/024776

menber nay be rotated or pivoted i nto engagenent wth
fitting is tightened. In one such

t.h
portion, ??,E)lylgg ﬁl?ﬁwﬁl%e énfﬁnﬂag eAgt {9 Bigass th[em:)bq ubdethgrwcpmptegof Figure 4, an

annularn@bd efdeRfig @RGSR mpQnent, such as a
fitti ng]c_@ o%ly gv%gn@gggpﬁ gﬁnﬁzﬁ] Mf aﬁp??“eﬂerﬁ%‘%%%ﬁ with
respect {ghey ypas g pPhatgs, rithn‘@ége ahdk ndstmlfecteﬁldﬂlﬁréz9ql¥dlalﬁ§1ﬁlto the tube

: t V.ot bout t he hingeportio
prior to éJ lﬁght%ﬁl'ng %?%%%éﬁ? ndd ntltt %g@;@ gealigeamyhee 972 haf the bebe Efipping
membelt r&pm}mhﬁabf/ WA £ éhd /RFAD BP i g&l{ﬁg%odydﬁp tIlhegﬁttmg body

of a tube grippin
sealing H%ﬁOBﬁgﬁgﬂaﬁ("c@u@ al;;arg\,,apgﬁmelg@eﬂnmmlnghdge TR rtheldut 16h@tludes a
gnppmg ﬁwerﬂ:blale eﬁgﬁ,’%‘xg grddéct{bgt 7tﬁ }réaﬁ G ged gg gttéylé%lpfe%qr;a‘gile?qlriwé %tt"age 28.

tube prio

When thg(mty 1 6and tlwgﬁtpmg bodn14 21 eQfghtdned, tth'@? o%c'tle 7B QZOH?&? e dr n%rlppmg

ace o t he

t t d d
memberplrS%e \Ei:faesn %ﬁ etall?q {r{dlegél\?gg%%g?an?@g&d Eigrh@dy tipdemtig eldpe MI dﬁ@ forces
the annudial Sabdy hRAk @(!Igebmjﬂltd g&h&g vﬂﬂxglettlbqga ggﬁ #ﬂq? dubergipping

i.ncludes a_gripping engagln

member d $ rafates onRivals apofit thmbtotiE irdiehties &lgef7acad 28 )l %{Hehﬁﬁg edge 20
t

is drlvcin[)‘l‘rrlf)oJ éér% g%neﬁfgﬁg%)mt tlL}{»]% ? ﬁ@ﬁiﬁé{lg@tu:% gtggc? (ZEQC_I@lztsacaAb/edEforms

the tubinghe mmbée améﬁrﬁetm&n&ﬁg i-Ng..ed
cuts int % ces t he annu%ﬁﬁggg%lﬁ%ge@%ﬁﬁéhgg 1'}24%}?% %ﬁ’e 74
into @ d\Xn thtg mmkgatsgdybeMeenTm fitting t¥dyPP4 BEd the tube

A b body i ndent

i SR 15 B P O e

tube fron@hgag@mvftrrﬂd tohtht yuhctluf@ef the. grgﬁi%gtlﬁ@l%érﬁ@ 3 tﬂ@tu@ggf In the
rms .the tubing to provide a se

tl
example %ﬁ)l%s;%g?a 1}}11 ga%/q g aﬁgﬁbzezergglx ¢leatpace abeeqhied Tdﬂ ﬁqake and

break thea@dgglingd cuts into the fitting body 14 to provide a
seal between the fitting body 14 and the tube gri pping

0091] menbgy h 0 n 70 .engages the tube 12
(00917 oY eitiol B AT RORE' R e ripa peryer, other types of
deformatioppfghe tube cgrtp@lngnaemhalcmp Be Ofilikdtetoddri i H@)eriﬁﬁ'%%ﬁ% 180e on

the exanple illustrated by

the gr IPPI%Q n@)ﬁ{ éﬂ? Ieggar,%ymzegp \gltg)@,tlﬁtpe whathe figing is tightpued. eEortsxample

in one elﬁlﬁkﬁmaﬂitgahhﬁﬁg b®ioh [ Lin.additio
E Vol n%? of 1 hlébt ulge%g%%éé)ﬁglgfr‘la thrlge?réxll}?pln%trﬂ%?bqry@ggs gfhen the
fitting is {ghtghedy sePYoflrivihg the bxbegnalqmpng @dge (e enfBENREAt with the tube,
Thi t ube j ndent edge on the
12 Web%dr 16117- ﬁﬂyheﬁﬁﬁéed lgﬁaf E% s éﬂ%rﬁtfjlwgq lg, bY pregsavingen wiherdened
con 1t1011f0|f 1the| \M@b p(ﬂ'tlbn;gifcbt eRaap] h&

o C}at.tﬁ ngg)n ort ot & %irip o] FI%F e éﬁﬁiﬁ’é o tﬁlﬂa ﬁﬁgntﬁ"g?réﬁdﬁs TEOL+ other
portions qfthg fube 1ngHJéerf1bqrt pw@ as swlth @htvetwq:erettimercﬁhwdiﬁtléﬂ El%cess
while ttllﬂﬁdé tHe ' (e engageent , with the tu

1o 1%)% po?’??gj It’fesn efr %‘g’t gﬁ}zéﬂcﬁd@é ligfrade exemplary
embodlmemtsegf Bltimghy 0 pheem \Zd)r[f@u@d‘d siRhakAeRe Sanular tube indenting edge 20

pivots or rotates as it engages the tubing, as a result of flexing of the tube gripping member.

[0092] In the example illustrated by Figure 6, the tube gripping member 18 includes a
tube gripping portion 90, a fitting sealing portion 92, and a thin web 94 that connects the tube
gripping portion 90 to the sealing portion 92. In one embodiment, the gripping portion 90

and the sealing portion 92 are hardened and the web 94 is not hardened to allow the web to
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condition of the web portion; for exanple, by
har deni ng the tube indenting edge and/or ot her

w@ooriesse of the tube gripping menber, such asP@l/U2086/024776
| ow tenperature carburization process, mhlle not

- hardeni ng the web portion., Figures 6,

8B
flex. Theqpbg gRpiRg RRIHOR Y6 HAT 3 Jraias deicHawRace §O thw% gmﬁalh}opalaﬂel to
the tube bdtBle @AEGuwE qggéerﬂgtgq@dﬁtﬁﬂg I%oﬁ? Y 1:08i AnREl arTHURRling po 1on 92

i ndenting e pivots of rotates as it engages t
includes 4 sdaling praasctian r98s iWhew thef mmﬂﬁrvgdcﬁhe fittmgtholdy 1@rarp pughg:ned the

sealing piRfRRoL B8 IR T aBE o e vtk Lo Bt Boqy 1 ated

drive surﬂél@é 28 @ﬂ t80nutar ééu%é%e%' INHeRQhE e Bbe oo ﬁln% gﬁdﬂhéh 20 to
4 that connects the tube pi ng portlon 0to

rotate asuhélcsteélbmgrrpm £PQrsuglz, thattnth@n@%émnéwmn@dget R@ is driven into

engagem%xrélrvp ort ewe R@@gridetnﬂq% Ig%gJ t11%! q?‘ﬁ’xsalflf Eublng 12
to provida\g bedl Bétlv@xn tthg&q:ipuigemgmbapl m@ldlithé tuber129 Qn Msesexample 111ustrated
annul ar inner surface 96 that ener aIAh aral | el

by Flguwtﬁa sultstapda bR EEP @xiohelepigncely rwe mfwf 1 %f Hy Cflip
ght ened. The sealing portion 92 includes a seali
[0093] pr OJ Bepteohilgstratyn am cxareplanf 218baAHPRIAG MR F tbétdlyclllzles a

t 8
e o B 2 LBAAEER 9 PUTAEE AN s fongg 0
defined b&rkgdfhiéﬁéraﬁbe uﬁ%s;bﬁfv@atbﬁ gaa gaippinpeortidn 1E ﬂr&l,lglesirtvlee;um&ne 28 of
the mut 18 Wi Gt yoiah o6 "O0EA e ebRaE db hatin s o

logt W4t t 1 &6r
region lﬁd&ema%aieﬁ tgfeér‘#?ﬂ 1O§d0£1?€‘2%§1%|€g§{é?ocal | %/b;%l'é? grlﬁgﬁt empressmn

force to thelbimgarli2b¢ mdentng dégea G dufingopilivaie or mgbtegmgpﬁ thgnut 16. The
8 and t h
eripping 58 prp reie age e anat Py, SR PR s i Sp 8 B edge

20 into theeRBE MRl 0P cBdiRe@fghelirgAknl he KO ddﬁw;em[ €R8BLofe §08.eThe
7 illustrates an exanple e of a tube gri ppi ng nmenmber_ 18
collet zonen3@3 pistdctidids indengasiengiromp piibrgtign by idampmgovibragienig the tubing.

The anguzag f%%ﬁ gg? %%}Q\)gs T Sljl_ﬁ&lg. 1 %\X}ﬁ% ti}g‘lcgl f@g\%tgc{]hg&hﬁé ttgaaeo%r;;%%qé portion

ere ce angle e grippi
102 as ingliented by af@% H2d Theeubs indent$ng ddge @03Bastitaliyhdefomms the tubing 12

When the nut_ 16 .and the fittin od re ti ned,
to provide geseqldistviesa the SURRING (MRRF ¥ afgéﬁ’ e r]'}é 5009 @35’ ogpgy the

gripping %&%on TheisH Anned aNe e P ARAL heshAddnadkAhle TRISSoGTx.
rce to the annul ar tube indenting edge 20 during

[0094] pul | Fl*éﬁregrSA hl%]%?nl'llﬂgtré%é ah I%%alﬂ ?’Ifaa tuggegrgjﬁsr&pfngﬂlbﬁf NG that

has i on and plast dur
includes E)Unhﬂe gnq;ﬁu@g pmmed 2hehadg esuﬁ;ﬁbrtedtbny 4 Isﬂenttsdl brecbwd 2. Tbﬁt gripping

dt and an a acent col | et
portion 130,1al563.4 (e LBHFEICTE SRR TOR ApRotie EPREEREN! REE dECoRHd 2
ransitiorf 15(91%1\’ By ﬁ&\hﬁ% ak?é!dtfi@ﬂﬂ%lﬂl%e‘éé Qfaﬂ&élﬁ@ct‘s Mhd Hie teﬁgégéﬁqenﬂ_ P&tion
angul ar gap 1 | ows for radi al gblnmard t orol da

and the nupeagdgomentf parhen.t hbélemapmﬂmleu@twc 12 Flg)IZSSa%Auand@atﬂefdtube
vl BRREY AR, DS SRS B9 LB bR, bt

angular g?ﬁ'é&@hé’k%ﬁﬁ@d"@?ﬁ dl@er@ﬁ& drfp® Beto€enliBe ntii en@BgenedHd @di‘tmﬁnﬁ% and
the drive surface 28 of the nut 16. As shown in Figure 8B, when the nut 16 and the fitting
body 14 are tightened, the web 122 flexes as indicated by arrow 130, the tube engagement
portion 124 rotates in the direction indicated by arrow 134, and the nut engagement portion

rotates in the direction indicated by arrow 136. The transition portion 127 flexes to allow the
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gripping portion 102 is hardened and the web 104 is
not hardened to allow the web to flex. [0094] Figures
w@200a002538 i | | ustrate an exanpl e of a tube griPpEI/NsR006/024776
menber 18 that includes a tube gripping portion 120
' that is supported h | ant b 122 e gL ppj
roation opARd P AZBORART OBE" 120 B DRqADESUACTBEN pakof 3 lerent
directionsggihﬁ REALRNREL 109 4jpAss 42@diaBREmPrdssiansbiceon thorannolar tube

aving a reduced thickness that connects, the ttﬂbﬁb'
indenting edgmg@ dering puli-tpodhaubetindenting cday 30 ekshtallyaletorgls thy frome

t.he ex Le illustrat i 8 odentiddbgent,
12 to PIO%‘HE; ﬁgsggler%wﬁ%]rth* SHPPE gg%és%%ﬁﬁ%c}%g%ﬁtst ggﬁfb?g%t I 151 (i)ﬁr?t erfere
the tube éﬂgﬁgbntlaﬁ ptoﬁhﬁl Méﬂﬂghé neeetdagemeRnpaatigull 26 argalprdergd jagd the
defined by a difference an%Ie betmeen.t?e nut
transition pogzyelAFns npdrardead 1oBloxnHeHFESEHPR PAIOR? 888 28 of the
nut 16. As shown in Figure 8B, when the nut 1 nd th
[0095] fi g ;Fi.gtgreghnmumat@a@ e enky ,tugler@m&s @%@E’?ﬁ @xr?_%‘f 15‘81“365 a
. i.ndi cate arrow e e 1 ion 250
tube grippisg pPg‘foé’t %529/ gt ltsﬁ‘gppé) I%}chlé) i oﬁaﬁng y%gt@gg gigﬁagg{ri%% gl%:nzflon |
i Rt &8 cBubnieREREErRNndpIhe inowlar tbatiedeniing efige 20. An angular
Hmhmes%ir%é??gn i%'icated by arrom1ﬁ§6. The tran§ithgﬂ 54 and the
eap 256 jsodafined by diffessncs apaleiarween HErbe SPEFISHT PRECR &

- NgagepBRNt t 6 ahiiend fivliae 86GADE ARMAghRAE,ithelweb
drive Suréea qugf‘) er%enﬁl??%i {rj\g%?iﬁgens. Tﬁe sl ant e%l.v\g}i)1 122 applies a
252 flexésadiTab sl esbi2on dppliceatredieheompisstion forgndo ithe @Y Hgtube

edge 20 duyrin The

ul |- up. tu i ' .

v ot 88 B ¥ st U i o SIS Bt porien
i RRIOGcTBIASE iddndng ciged inetht2ubihg Thetube
254Uymgﬁigggﬂgﬁ??wgﬁgﬁgaggwen ageéenf'p%ft?ﬁ% éﬁgm?nd Hﬂg cipin
indentingtwadgee?@_ﬁ@@h@fwtq@@ reisghe @6“&{1% th RFREeE S o b‘ﬁ%enm gripping
ansition rtion | - - ad it i
.
engagemitehﬂa}?’oiiﬂbﬁtﬁﬁ addhhaxdargdl sadahe avebWie ig miopbmdgnqdetnbéhowl@le web to

ncl udes a tube gripping portion 250 that is
flex. supported by a slanted web 252. The gri pping portion

250 includes a nut engagenent portion 254 and t .
[0096] annulFigure ubeiliusigaes i gx&aRe S0 TURF %wgmgame@gﬁl ggé” ifhsa tube

defi ned i.ffer | W the tube 12 bef
vz rerbo Tl B GREE AP RREGITAT ERRCIS h e 12 ot
the fittiddUs phfied WA bhgulagap D64 andefirted byia differpnpoehgla hetyeen the tube

i ghtened, the web 252 f]exes. .The sl ant
engageneqng ppepNa2G0agndathe Cbtrs rSé%’Jé?eoggPSIl&eemﬂto ‘h ae\rp%ﬁ‘g? i’?‘z%%‘gd the

. .indenti : | hreHP portied 26W0hcdes gaph Gbrection
fitting bgﬂ og/s a?‘%é@ﬁ%ﬁedéﬁagg{é%%?@ggr tei 02025.4 to m)veS r.adi %lﬂl%
indicate@ WyW@tcly 26d. rHicatube tihdentinpedgnde milastigalba getopns ithy Bt 12 to

. tubing. The tuhe .indentin St
e LAy RSP Bs SHER S BLEStbE b acaons

d Fi®ot drier € tiesmbdiimienting tége 2Wbdth the
the tubeg@%ygl:i%ﬁ%nﬂ)@fjt Hi®o %ihﬁ;neg&ta

g portion 25 ] e nut_engagenent portion
tube 12 XBdrehy pravatioeagtbaten ipceheed @BWPIEiores not  har dened to
allow the web to fl ex.

[0097] In other embodiments, the tube gripping member may include a spring washer,
such as a Belleville washer. Figures 12-17 illustrate examples of fittings where the tube
gripping member comprises a spring washer 270. The spring washer 270 includes a radially
outer annular body indenting edge 272, that may be adapted to engage a surface of the fitting
body 14 upon tightening the fitting. The annular tube indenting edge 20 in the examples of

Figures 12-17 is a radially inner annular edge of the spring washer. In one embodiment, the
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[0096] Figure 11 illustrates an exanple of a tube
gripping nenber 18 with a tube engagenent portion 260

W@ b@t/00257¢o0si ti oned at an angle 262 with respeRCT/US0061624776
tube 12 before the fitting is pulled up. An angul ar

i il 20 et 86 0 2, 41 s S anle b e
material, Sglrglé td? |§ éﬁ 'éfanﬁ%s sWéF o LGy M spkBigandntierof fotfladhigalBogfordd the

tene é tube engagenent portion 260 noves
fitting bodyr 4 Wierdihe dttingis tnghtd:n@dat ed by arrow 265. The tube

i ndenting edge 20 plastically defornms the tubing 12 to
[0098] ProvhdRe axa@ple beFigarn1l,hibe ditiipgpibedy rﬂlérrblehld% acpdng hweasher

be 12. Th | 264
recciving hergdh 1E¢ 500t SBOHIE AGEGETETEe o T HEG tdd PRE e 272
is 1111t1a11fg%§?1%e%0%3.%% ﬁd’f@elle\Nl{elﬂ%@bﬁfttlﬁg lep@ll&g ud, Geeaiter body

gripping force. [0097] In other e odi ment s
indenting tege 120/B eerngrggspamigbitasninter theaipntarios |sutiace 24p oif 1be \ﬁﬁ@l’ge\a(’dy to

provide aes;%l::lafﬁtggelb eelr :%H%:r/]:glnl eh% tth fF {1 'I)S& Jt% ]‘ljhe gﬂnﬂgb\{/a%hgr 270

rotates ab%ﬁm@l'ié $6&y Qn&d%'hh? gad@@?]’l 2 fas&?ﬁwafEﬁeb}S rat"ﬂomg 27@3@ éring 7lle tube
i ncludes a radia

|y outer annul ar body |ndent|n Hgg?
indenting 2Age 20niato ﬁ@gagﬁ@e%td‘é(ﬁ]ﬁé@ feentigiiby 184558 £dgF %9 stically
4
oo G RT3 DRI, SAPRLLAhE0b R, Lt e T,

oo LR ot 0 R S o
bore for r@é‘hﬁﬁﬁg Qd.cdhddF hluﬂféaé'rip}bmgtrhemf)trt tTHig rfkaeﬂ;ymé.‘ﬁh@myh@edge of the

roma softer rraterlal such as. 316 i.nl ess
tube grippmganember dwirgyigheniapd rfbe ViR rProvigingo? ﬁpajshqt‘@%ﬂq {e tube

gripping lin%mﬁtemlﬁcpﬁle[ré% {éxflg bgl%d Wﬂﬁflné g fubt tghBﬂln%Smember to pivot

ened Inf eex e of Figure 1
about thefedgé tondritoa yubb4ndentihg dége mtcs]:breltn@: V\Taasthe ICXWEI@lGIO\f iFigyre 13, the

fitting bochgelélﬂgél;l %%h%téﬂtgq?g.]{dgg‘gb ge%ggguéore r#gpttgi‘t (é}/f Pgs alé ﬁr%lgr iterior
surface 2§%a%dar§1ﬂ9{)tméeﬁ H%Jsé%e MB&aninkhecdst LB4 REtehds mdiam?d)uwpard from
in

e outer i ng edgé 272 en ages and bites
the interibnswrfach é8Qniﬂa¢ |ﬂ(btnn$bndfyah"em2 eppn @h@l £1 XoCPSS 2B Yt aceepts an

d t
oo ¢ 88 e o057 e B s 20 MBS e o
1ecewmgt1€§esb ody. IWEaNhe TatiedBeulld® upsthe rdiet dbégl n’ﬂiﬁnamg edge22772 bites
bring the tube indenting edge 20 int %Eg 14 Th
into the mqsm 28 puiwide aral biipeen SRS &’aél&‘gémg ﬁ%‘gﬁ eay iy e
spring wgs%er rétgﬁ» aﬂ?@ grl]og&{ d%}{ﬂugﬁ @%esfﬂi a@ﬁfd‘f&%@é@l E}hﬁrrow 286 to

r'i Ng- was e tu 0099] In one
bring theQﬁIt@dﬂdBﬁIﬁg ecEgeQ]OQmoeemgagamdme withubé tu’oac ede tn*m/mldentmg edge 20

ovided in a_fitting bor r ei vi
plastlcally lglg’@r@lls Iﬂ?f‘ptiuhﬁ PR G e-ﬁﬁpgl hreg% zﬁ r}ggfr%isrﬂpﬁg% aélg the lbe
t he tube gri ppi ng_nenber %@ lngﬂ’éenln of th 19
[00100] fitt Irh@he @f@@@pl@, dﬁgﬂgé& c$ g nag I%aﬁ ggrecewmg
bore 290%@&&&9 qm a%ﬁulrafmﬁ)ﬁéﬂdrggglg% 252 aAd/ My Rk LERhHEs B receiving
recess 294 extends radlally outward from the interior surface 292. The nut indenting edge 272

is positioned in the indenting edge receiving recess 294. When the fitting is pulled up, the
tube indenting edge 20 plastically deforms the tube 12. The spring washer 270 rotates about
the tube indenting edge 20 as indicated by arrow 296 to bring the nut indenting edge 272 into
engagement with the nut 16. The spring washer 270 seals with the tube 12 and the nut 16.
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about the edge to drive a tube indenting edge into the

tube. In the exanple of Figure 13, the fitting body 14
WO p@i7aes36 a spring washer receiving bore 280 tP@r/UsS2006/024776

defines an annular interior surface 282. An annul ar

i ndenting edge receiving.recess 284 ex r adi al
[00101] out Waroae feRhAdiment fe? i%ﬁ?‘?%‘tgec%‘ﬁf’ﬁ%ggﬁ? tq’tgu ﬂﬁbmed o

~ oA @l aHnedt, seGessa 385 t6 hatbagripying davice.
transfer aé%g%?}zl%élﬁt%ggt? Eﬁbtg{g The body i ndenting_ edge

e 272 is

Many diffiesi tybeneftbomponbs inmgehetusedy fs digesteaeng e Agial gﬁ%% Sudhigap, for
Wh t itti [ | ] .

example, p ﬁg@q& Fe%@ﬁeg & nggé/elés 61? tLtlléeSeeXi mlf)ge ?%E%}lpéjiﬁrthpqgﬂng 10 includes a

_ _ ecess 284 to
collet 300?{11?%’ hdfsrars SEAI BRjWeen thbeuspsitaghwaptieg veabert %®. The tube
|

I ng body 14. The sprin sher 270 rotate
indenting tfge HoBypressed Hite ﬁgg@@@éntﬂ%h ﬁ% Y ?‘I&da%g&) 0897 ! (felnglgg g%%e 272
. to bring the t. | RAEDt R 84982120 itRlcRureNdgaganBnindenting
is Pressedv\}i“{%el}gﬁger{l%rge‘%’l&ﬁ}eé ?ugg bzonggnti n%%%dge 20 plastically
edge 20 piafienBidifens tbeut211 o pouide descal BtuPCHEEREERS pyggher and the
spring washer 270 and the tube. [00100] In the exanple
tube. of Figure 14, the nut 16 includes a spring washer

recei ving bore 290 that define n annular i Ater|
[00102] sur flaceo2ding ArsealnbEiVast P ritERg ?oﬁéy @Eaea P@bgewp%é Hember, 2

; Ces s Ay ' 1yOhanek A For@em toliend fittgi taudy, as
portion oggtgef %r&%pl%fééﬂ%gqﬁ%}{ %E}gglﬁat&i}ﬁ%gaedge 15272 i s positjoped
shown, fd%r_fbxhl!ﬁ@lel RoiBe tinbgdimoes ofdtpires Ag,raddds Ipgnothgppbqdygent, an

. fitting is pulled up, the tube.i t] b
emesscrl ey ot b TR AR ARt o

i S & iliuhenddsiepicungl dgaldg aglimdnenbad02 is
gripping @%@%ﬁo%@g%&?ogbﬁ ng de?%ﬁu%gui ndenting edge.272 | Bt%ozi
positione@hgageneint fitingtbodyid 4rod thesut fhe Thgailvry angmgmoet S

seal s wWi.th the tub : defined
e S ol S AT e AT o
through ﬁl@?@?&ﬁeﬁém'&&y DBe PrRVBaledo4 ds sizathsf srcepixihaltulfel Ee Ay yrular
a

irst fitting conmponent, h as a nut. .to_a.
indentingypd gepieneivihgviceess NRrixiends reialit Oa%‘é% i &%en%%wéﬁ?%hef bore
il 389 | . eotxicl 3 2oheeseakughingsan end
306. Th%&ln@%&)ﬁgﬁg’ 15%5%%5{ %Q(tﬁ{nﬁ%g?%%ﬂné? A AR r?at dghin '
face 314%131&5? lrf‘e?m{g lﬁb@?em% ,w_hm:n el;d ﬁtttnigp@ BePYyLise | ddie 218 H;é‘?ntmg
( hat transfers. axi Or.Ce . led
cdge 2TEpORGoREL HOPE SHFITh B IG T HEAHET ) Caga B0 L tepulle
up, the thHE ﬁﬁi%gthg%%ggﬂgglgﬁﬁﬂ? défckhs thenbale. dait ¢ehBndodynber 302 is

I'ndenti n 2 is ressed into en%%gerrent v¥ihth %heland
compresbéd td figmbodysat vaths gel Hilge Jofyckdyied aFRly (pgyes the outer §

i L ndentingd. edas | 338 sl rEhENE7 ¢ Reslabolidthe tube
indenting eggq éijézngs @g&]ateég}yp en ?ﬁ% ’is:%er %%l%v.vas her and t he tube. |
indenting%tgﬁg 3h tb bridigaHE %llzﬂnlg adagiak ddtge RE2nnta e{]rigage'pm@t b@ﬂyt}@rﬁgahng
ube grippling nenoer, a_portio the | .
membemmoer"rhneglarscbmdeai%@@gey255%?‘&%%1{]‘8%%F??GS% 367 pfovide a seal
fiLLiRg 09 Qb &XRIPIIE thd dkabipge illustrated by Figure
beweeneth‘ﬁW‘%Wfi%%{)?@%%&%@gﬁ 6, and 13. In_anot her
16, the SéHIRdi@Aber @A be configured such that the tube gripping member 18 and the
tubing 12 can be separated from the fitting body 14 without substantial axial movement of the

tubing with respect to the fitting body when the fitting body and the nut are disassembled.

[00103] In the example illustrated by Figure 17, a sealing or gland member 320 is
positioned between the fiiting body 14 and the nut 16. The sealing member 320 includes a

body engaging portion 321, a colleting portion 322, and an area of reduced thickness or web
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i nternedi ary seal i ng conponent may provide a seal
between the fitting body and the tube gripping nenber.

wo pooviesexanpl e il lustrated by Figure 16 a seaPCTySmne6/024776
gl and nmenber 302 is positioned between the fitting

ody 14 and fhe nut 16. The illustrated sealing nmenber
323 thag 6(}-}{16%15 é%] | Sn2agpE ipREncaNd, thacelleting iportan3 OPheastliieing portion

322 inchilek RE MRRH bV bore 306 are defined. through,
e ol g Sl PPl 0t e D i, LB ined bt dierence
angle betpigen tseoutar. sutfacaARdibéthe auletihd POrtRAIAIIES BHVE BSface 28 of fhe
310, ext 9

I gCLSS ends radially outward fromthe sprin
nut 16, ACHBS bi 106,85 apging IYaShFigiepeiHRe12pTe A28 udkedefimed through the
gland mentbét. aThS @Bk bBE: 0k KBS | $ _against an.

.. end face 314 of the éiéégiif?ﬁg&%nétn%g?&bfégavﬁ%ﬁ%m@ indenting edge
recelving;reggsh g3 @xiendspuadiadlyy anpwarlihfzory|the cibie e 82610 TRE 4RI Body 14
included i g in. the indenting ed recei ving recess
- ARE Sedihe ot e ™S dssinst apenrdsnoshgr he
sealing gugeheR 32| wbdn dal Fitindef @K h&eubu T i .
ositi n%m?r .302 i's on’prglg,sedlf!guf or rl#]bt Eges%aﬁd %%teﬁﬁr?%wg&ge 272 is
postionggt 1 b INqFRHYE qdEcARerIERB Apdeys MR eWhehéheofittiap igpalted up, the tube
indentink RAEONDH PG, | Nl cat by ,arrow 315, The

o lnlépr ?ﬂg ga?ﬁ%%%%@%%% @gé %a%'oﬁ e f% g Gt ggﬂﬂﬁ pgnpressed to
form thesgpg w20 the fittiignpdyhst ghdndatinite ol B ghedasd %Yd%n{iﬂ% Qdge 272 as
indicate(?gg%%%ws 2 Wyth the sealing menber 302. The glan

I NUERT I NY ‘edg® PFPERY2s8st 2/ piatpeabang diestubg dndeoting edge 20 to

bring thgland thdeatieaize Do WRER ' [ and,
. . seal i ng mlsrrbergGSOZ. I n“%%g”%%‘!?’rg?éﬁlg?ﬁ%%lé?gﬁgaf - The gland
lndentlng:pﬁgﬁ,% 1ttestipie thetdcpssgd dRenipeovidan st bemwdeh gy S§FnBUSRher and
th ; bergr i ppi er .18 and the tubing I2 can

?1 Se.ah%gqéee%‘gb?a%d TS s xfe:ﬁ‘ﬁ?'%%n@mi%w ¥4 Gptesciing pull up. The
colletingspeipserad2 adtatex hindR@BNAr&S 388 80th Whi b Qi !
colletingl 0 khe. £itti ng body whon the £ tt itﬁéﬁg%%%*n@l@ﬁégﬁﬁ%& The

CINg RS EREsniPraion pheheompe ffiom heing xamplumidatddustthati@etface of
the tube PYdehtigy L8, bog 1P, ILand r..320 is

? LT eposiltli%ne%lel%%ta @%glﬁeaﬂtuhg. f ?tﬂilefgﬁ)banﬂ%g?ﬁ%%a@ﬁiﬁ#f@“ﬁdz e tube
gripping ThembesalSi angl thertbiing 320cimibd weRstal BOfY 1RNGAAE Mdy 14 without
substantiBlo%ﬁélonole a.colletin _%grtl on 322, and an ar e;a, of

Fedus et VAT AR PLdle fibipeKadurespest te dimBting bdtey Wby the fitting
body andehgagi ¢ dRestiBrdand the coll eting portion. The

colleting portion 322 includes an angl ed outer surface
[00104] 324. AAnBikgH 329 ]S Lned by a difference

_ : a_n?I e bet mehﬁ%ﬁg@g)uﬂ%?yﬂfu?‘?g%g %’fﬂméf mefber diof daasnpe used,
Figure I1§)dhusiraas afidtingrehereithe tieordrapmeAenbert misr‘g&lerjaﬁg térolddPe The

328 are

o 326 _and .a _spr,i washer receiving bore
toroidal tﬁ@% %ﬁﬁégg AP B . ‘H}é‘% A URATHEHDE PRV (ndsating péec324 sl an
annular tabe €6ddn®n pt20.hg bHbE i agnubal LAdenting edge .
hardencd | 6C&H Vi ngg‘r:?gess 332 exten gnﬁ%ﬁ’l QF;I lfltﬁ)gu el e frp%ﬂ]?etrhES 18
ardened | [gqthg gxamplesillugtrased by tFiggreby dodleting Inugiiser &8 43har fdsitioned

between @ [ roLrusi Q 34 _that seal s agai nst an
eny}_@gng %%é{bglg 1? haglh écié% |n]uﬂ ég egotllgggg WFERDer (4 includes an
angled ouftértsufage 345.1 Anpuigliad siip 347 Reddinan Byl NGt npg aﬁgg Sefcin the
outer surtés gg%tﬁli]one .in the indenting edgé receiving Tecess
56 Bh thendriys syrfacg 28sofoilieinatl 16p, A ttilee barbe350 and a toroidal
gripping member recess 352 are defined through the colleting member 346. The tube bore
350 is sized to accept the tube 12. The gripping member recess 352 defines a gripping
member drive surface 354. The fitting body indenting edge 342 is driven into an end face of

the fitting body to provide a seal between the fitting body 14 and the tube gripping member
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i ndenting edge 20 plastically deforns the tube 12. The
seal ing nenber 320 is conpressed to formthe seal with
W b@70025v6 ng body 14 and to axially nove the gP@mtis2006/024776
i ndenting edge 272 as indicated by arrow 337. The
spring washer 270 rotates about the tube indenting
18 wheg, &geeﬁt%mgtlé? ip Prligl wih &Vieanathe fitteistiullgd epgibe 202 indeming edge 20

lasti i i er ,,320. The gl and
st D RBEER e L 13305535811 My FECREH 2B e e,
The coljptioginember Sdd|rofask we émdichel Bpairdy 3%SHRY ergagerh&ﬁ with the tube.
The area of reduced thickness 323

al i ng_nenber . 320.

The COﬁ?%B%eEgI&SPiIH@%BWPb@bQH Phéhe 8iteet 2 dpnp deirigoppraianicated to the
interfacé 8F e @8bAmd LMl %ﬁ%@ﬁb BYa @E'hp 338 i nto engagement with

the tube. The colfeting portion inhibits vibration of

the t bej C cated to the i.nterface of ,
0010511 A s SO Pk WGl 2P ot g
componextanpdyebe lptavsdedaw el abynrirérg degurks to phépet1y gl rdnBRIr More fitting

rren'g]er. 18 an% the tybjng 12 can be separated fromthe
compongnts GUHRE BEFROYANhe AEME dbsae smbpaimeakisnlaligpmeneiedion on a
first fittirfpecdrby ' ' ISk 1
i AR Mol SRR P NG B RO A b en o

properlyaaligmiibe fisstangbesood fittingqoenpoheninbd sgnk ppimpleNEighero filadates a
. A « Figure 18 iillustrates.a fitting where the
sealng {XaR S4UTE inT B8 s LSS Brojghtop g e an preiter sealing
projectidro244. d@he tdalifg ghitioRI2AQ rh B¢ LGB SRt i
] fitting body %gdent i ng mﬂ and%n %n}lu?gl%rjé@s%neg member
or may foiguRE Y debrparaprsealing orsnkearb cBhanBiiing tddy tdubweludes an annular

- i.oQi . ' . n, the exanpl e _ :
g OB R0 ARl RS S AT St o i
the gripposg tricotbed 1Betntedre fihimggbodyptimgngrputien 38 Handulde1Mutm one

. 16. Tllge colletin men;ger 344 incl udes an angl ed outer
embod ity (e £eos31s TAGIUGEICHR thF E5aBInS AP SranA e Bplegtion is included
the SHhEIRICenaRg! t f At Neari
o the SULSRGEPIA . B RSRALNE S BH 00 ARG RRY P
projectiqno? i waloragd iipipi engagesrehewithelttéag b38R 14ane petaideneseal between the

. .ou the.cal.l et.i mber 346. The tube bore 350 is
Seahngéqlilég S'Jiﬂ%)a dﬁ%@g‘fm}gﬂjéﬂ?d e 12. The gri ppi ng nenber

recess 352 defjnes a gripping nmenber drive surface
1001061 57 Fgeer s EHhg bty THRBHT roeage GaSingsdid gem include ¢

sealing dtib@rafs e pfRtRs Afsedi Betideh il |de..a: seal
® et vyéen the f i tt ng. bod?ﬁ‘fléle% tgﬂgtt?%g%tdggé%ggﬂpepgr%r@“?g Aember
18. Thewasbag sBueihkes ifuserated thyi Migums 1924paildve theupbe \BHipping heember 18

s LD 5 RSP 8RS BORTUCREHESED o o o

movemehed fbe nubihe withiripeido Wﬁﬂfng%@y?&hﬁntﬂﬁ@ﬁttin%@%dy and the nut are
eting nmenber_ 344 rotates as indicated by arrow 356

, ] . {
dlsassem%ﬁ%do s seampple iWpstretadney Figoee 15Hbe seilingtsimetupro#G camprises a
sealing drMd SE8mBELIGRE RA; b2 4 : igur
© cgmmm nll&crélt lédg(jt’{‘)toﬁ o&ﬁgﬁ%ﬂagﬁég‘fé gﬁeo%&]t oY gg "ﬁnﬂ&]é?lwtnlf' Figure
19 schereatipellp Ol lwstreltet tiet boperifFing OOD]1 SAGHOB €l hdecibied anet e sealing
@gé)ecth f the 1pr esent invention, one or nore fitting
member such that a seal {s formed between the gripping member and the sealing member
or that the gripping member may be formed as part of the sealing member 360. The
illustrated sealing member 360 is generally cylindrical. A tube bore 362 is defined through
the sealing member 360. The tube bore 362 is sized to accept the tube 12. The sealing
member 360 includes an annular sealing protrusion 364 that seals against an end face 366 of

the fitting body when the fitting 10 is pulled up.
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conmponents may be provided with alignnment features to
properly align one or nore fitting conponents during

wa@s®endsye of the fitting. In one enbodi ment, aPCT/US2006/024776
al i gnment projection on a first fitting conponent may

enga n ali S con Pttt .
1001071 0o 35 AP eRanARTTR R et 20+ FF apsliniabisfi 46 comprises o
sealing &‘ %lﬁﬂcﬂﬁeﬁl@&pmﬁtsmcbﬁ&es%a ?&1@1{1 371 ghd en fhtegral tube gripping

ustrates a sealing portion O that includes

portion & et | PR STInB Gt 5o [2B7oEIE HNARIL) Griube bore 374 is
defined ?ﬁglﬁgﬂ] theP e%hﬁ%&x%e%e??’:ﬂo t :%gie aﬁﬁﬁé 1%96@ Of?%' é?c@en%é Qacﬂ’ﬂ?y Qﬁwmd

from th@arbte l:m‘re 873 dpavethehs ealing @oftﬁﬂib}e'ﬂ alila‘léleftubet gﬂgpm@dyrtlbﬁ 372.
| udes_.an annul ar _al i gnnent re

The anngfa gseent/QSPECET Bhe HDPHROTIOB SRite At tthigegido the sealing
portion. C@%@%&?g R@J’tiog@’ﬁl I'fl?chgc;és %E é\ﬂl?llllglﬁéégﬁﬁgl%&tﬁ&@n BhE fdt bdallNebainst

g pul I'n one
an end fecdab&ﬂ ofthe ﬁtm’rgbcrdeozdm thsfiitimgl 10de auldwd uih & hgtalspgripging portion

nber .1 he ctl n is,included on .
572 incfiEEY hi HBA) UL RGHBTTE SO Seke. S P SR BPRg B augeriagd by @
differendé Sndlé BEGRBE the rul @n%a%@rhbﬁt&uﬁﬁ@& A drdnth@ dAve Surfa0é 6£Ghe nut (not
into engagenent with fitting body 14 to provide a sea

shown).hdhodeinie swdacsaay higp?m@ftdﬂ%nafzﬂ! thah@etlﬁe ag wggpfﬁgd binthg angular
1 [ r st

gap 384 %r it 1'8%%99 %3 (%:\JI%& aﬁégr}% 6)%1#}[' abglllénc\flg%rg tl%d%ggé 95‘@ lled up, the tube

gr1pp1n§pc5rﬁ6t1 il Rexdd if e dippctivi telicatedsgedrrdyve B8@ end thedulfd intémipg edge

ody 14 and th | ng nenber 18. Th seal |

20 plasige N ielpras the Ay Afgcuprwldnag%ﬁab e e patipnZ2 and

the tubedl?. PPi ng nenber 18 and the tubing 12 to be separated
fromthe fitting body 14 with mnimal or no axial

()OIOS]EDVe Vd{:{heoefx#nlﬂfe {lltdlg'heg&bﬁ\%%ﬁ%ﬁg%?ﬁ@ten%gmg‘gn{chﬁg 148G omprises a

sealing df glas@ archibed 373 that meludxsaamdaéing pbuien 3t edd by ifegral ebd gripping

o 8 AP B4 LT 50 Sormr e SEel 0 . clane
375 incld¥®s AHlandBlar EiH n%gjr éﬂtﬁlsﬁﬁlh?mimai: 1Y agdihdd Sahr«s%(ieiﬁcé b@the fitting

any gripping ne be associated with
body whemthe fifting b év p3s0 usuElne mhatgrlap@eadortm ¥or lneldd@ﬁeftlmelmed nut

cass 15 SFARPARE, TETRlc2ad SBe 28 1S, TP 0k R 000 e

nut engHRAREH sB@hbe 3-@39emld| thelgtiv@éiethes @@kliengut TRshRowap0Ths drlve surface
generall¥ yllndrlcal A tube bore 362 is defined
may bet parpenshcilarelosthg| tibg 1 Reabeteeesed byHae rselah sl 3§é20r i may be

prov1deﬁ'a%%g teootﬂgrcﬁﬁll t%leﬁauéﬁﬁlfﬁgn%g%??ﬂ;eﬁa{ &%n@%m%ﬁppgrggpomon is

es an ul ar sea usi
flexed ﬁ;gﬂhlertﬁtecam endlcdtet by InHwoB8S head fihd tubeginbadingwtien A0hplastically

ing 10 is pulled yp.[00107] .In the ex | e
deformsr ihrea%lzmaé%ao vav&f @%@Leqﬂﬁ’@e ke I BORERGLY APk thegube 12

i ses a seallng or gland nmenber 370 that includes
[00109h sealAl ﬁ@ahmér@tﬂ@ﬁﬂeﬁfs%ﬁﬂedaﬁmhnpé@r%l mofshH 8itHie pPRpRents may

compn&oﬁltaﬁ}p fée?%t}}l sliﬁlgﬁr | ca‘#’ﬁh gnss eRY, Wg&ﬁé sé{flglsBucture may

genera bor e
include features on a surface of a fitting body, features on a surface of a sealing member, or

corresponding features on both fitting body and sealing member. Figures 22-24 illusirate
examples of sealing structures 46. In the example of Figure 22, sealing structure 46
comprises a sealing or gland member 390 that includes an annular sealing protrusion 391 that

engages and cuts into an end face 392 of the fitting body 14. In the example illustrated by
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defi ned through the sealing nmenber 370. An annul ar

recess 376 extends radially outward fromthe tube bore
w@7oh7exseen the sealing portion 371 and the tROBEUS2006/024776

gripping portion 372. The annul ar recess 376 all ows

I tub ri pping portion 372 to flex with respect to
Figure H: zhf‘s%e&ﬁﬁlg gngcéﬁlrﬁi‘lérﬂompﬁlée%%ﬁaﬂmg opglan orengiet 400 dhan dtetudes an
laradd joN 1S t.hat, seal s agai nst
a0 2o o e Oy Tty iR R afted Fgess 404

When the fiftingdhdyed pufied Thethe sbalirgy ippbagpoetsib@B03 §2ats in the annular
recess 4ioﬁcf ugoeV% an %gﬁl i ned nuﬁgenga ement surface 382. An
angubar dgeaaps ctweey s e 59Ty L dprd deassekbngmgider 390. In the
exampldef Wagite LBEtHRUcaBRE AASNRP LS RC d drive
diftere Surface of the nut?( not s (l)\/\ngs.&Tﬁ%zggtr%? \%}% %lhrﬂf%crgceﬁgﬁm are
iferenflx shaneg dn éceensa tha iterfreencabetwhen thesprotrggies tedl tHeyfittihk@ body 14

. ' I OVi h
during lgtﬂg :déarl\w%gxg %%é’fplle?t%{ :ﬁ}%lq?é4gg?£lrgqug%§g¥%té6ts qopél@ane riqstes ?112 annular
sealing protpiongOP ahdtiextenids fHlohewrditting bbey dk fags te'hgeggek RAERHES: sland
edge

b b%/1 ar,{ ow 386 and the tube indenting
member 10« + Thesepiingiprofupen g defiming ghel sealing prepwtiedd 16 ts pavide a seal

bet het we ki ' 4 d the tube 12.

o 00103% qoﬁaa%gH%%aegn%?gggugﬁ’%gquﬁlgéé’g‘ﬂﬁv Figure 21, the

seal i 46 _conpri.ses a ling or gland .

L glﬁg)é@%@#{%g?f !ﬁlﬁﬁé?ﬁ%s i adites Pc?laﬂmgepgn@ﬁ@e@ﬁowded
with a tilret ®ipnadent sthetge iapmited tOOFiEILOMi Y ubbN8sdrle sl AiRtle. Many
different alin rren‘%er 373 is generally cylindrical. The

1 elelltsgtg}cltq{gs Pyt Copsed7 8uGhas) fereexaaiple rinshomtdes @dlreeegs on the fitting
body thd?&elvds b - | SiAAA ARt AR face. of Lhe

ody 1f 1Tt ng bgréczfzahmteaﬁﬁ'l%%@e% atshlg?%g&({l}gﬁtlmgl' pﬁ 15 813grﬁlb§n??ﬁﬁ1e tube end
may seryefie lgnit flod mepepimmt depth 37 the mﬂbeuldﬁs thé) fittied ibB@jij.drI?éure% 25-28
: enga surface 381. An ar gap 383 is defrned.
s ORI BR8P i, 0Len, 400 200, Lo et Ined,
fitting 1GULS the @ aflthstried oF/iry. €; i

, shown) . X%ﬁgedri \Lje1 sur ac%lrﬁéja%/i%z E)lgr%éeﬁlgel @%F g%El ?%entt I’Slgucme
420 compriges g anrgdargigerse 28d e tehess aRgufoams gaghoB83; 424 o tthe fitting

Y. Ve t her gle. Wien the fitting

cody. RS 2L et SEOF 01 LB EPONB IR LR e
fitting, thhecodssr 422 nbigns 1hdi tabé edihbthe AiHOWH38D. and §l381deFR84 Jimits the
. . i ndenti gjgge 20 plastically deforns the tubing 12 to
msertion atﬂ% | Wethfesamplrs ilistiagidnby fogure &7 8R72&nah annular

ling ) . ' . ure assogi.ated.
sealing Waﬁél g%g %%1%%3?% %%?hetlﬁrnegﬁ ?Iéé n%]lg% é{r‘#)ﬁﬁl%;é?e @wﬁ gﬁe ﬁglﬁlﬁ body
14. In thp fexamplot illybizgied byrFigaef7guhatitimpsbodsomcRK@sBh SnnbIBe sealing
Protmsioae@!@ttﬁi% nsgglrs %g%,#lgtfe tggrgg@@gcrg%gger&%%fe glégﬁ@ggggglz ;&{Fﬁéﬁe (2)2, the

ling nietRen26 Bk ' r it id Kl d
sealing r 26 PIcIudes & Qwﬁ@%k&ﬁlsfo%@t% that s_@{lf ggetﬁﬂst i d ﬁﬁlﬁ%%?(iys Ya,

and seal i ng nenber. "Figures 22-24 | rate exa

00111} of saakidgxshdl : ) e pf Fiqure 22,
[ .] sealing str uclg g?@%ﬁ%ﬁﬁ%rﬁ@&é%’ ggg%eg aggnra?rgnsamc ure 420
comprisefantyarulZagcesh 466 ifomhadde smannaangdsiet 1meabémpsnatis UiheRd in

the ﬁtti11&9%hé pe%tess 436 forms shoulder 440 of the gasket member 438. The recess 436 is

sized to accept the tube 12. When the tube is inserted into the fitting, the recess 436 aligns
the tube with the fitting body. The shoulder 440 limits the insertion depth of the tube. The
annular gasket member 438 may also engage a tube gripping member 18 (represented
schematically in Figure 26) to drive the tube gripping member 18 into engagement with the

tube 12 when the fitting is tightened.
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engages and cuts into an end face 392 of the fitting
body 14. In the exanple illustrated byFigure 23, the
w@eabioog7et ruct ure 46 conprises a sealing or gPENtS2006/024776
menber 400 that includes an annul ar sealing protrusion
m0112402 and a f|tt| ? body 14 that includes an annul ar
k eces2utes 2%ied ushaletexeimplg dodlyingshpung edulnﬁp gnpmag member

that coRB2WitAS ABHRE" sf%'éf?ﬁ i %c? %B/%fsstggh.olr ﬁ'{gquﬁ? O ?qgagggw with a

recess 404 to rOVI e a sea

tube dutiag ditidng aﬁeemb]al |]]ngherem{rﬁpleaﬂﬁ)strakd’di BB @A PP tBe ‘i’ifttm includes a
rotrusi on 402 and %1

[ seallng ne
nut 16, Sﬁ‘ﬁ?ﬂg} ng'elc EbRGATRIE HEPPET 16142 Sprlipednerebar R e dgeangular

4
gap 44 filaﬂelﬁfrilégcﬁbﬂs @Hﬁ*{é}@l&%ﬁl‘gg‘@%ﬂf lF@wQérP{h"e '“@‘ﬁgﬂlgx Qn"t)%elgf and the drive

surface R8geir theupt 1%9 allhe gtnguhau cap r4é44£10®\(snfm|r irssoR mf ahauhy gripping
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18 enga@fs bAE s@aﬁ@ﬁ?ﬂﬂﬁst ahe lséa‘iﬁﬁ% B0mb& M% whg]?ul} g%elgéaﬁgﬁ up. The

provi d gnmnrent

sealing mcné)bt i fatdegmnta dngmmams mﬂleﬁittmglbedle 14 |btytth@?r1p15@§)fnember 18.
dlffere such as

d,
T the oy i SR bR 200 db ST hokel 1 ineh b agmliracaling
protrusiée 448, VESe %ﬁhl@%"ﬂle%eﬁ he §éé¥§ea sf"fﬁe %Htﬂﬁ qlt r\gflént t‘ﬁfz figfing 10

This alignne of the tube serve
is pulleq yReln ithmexrantle ilbfstrated bwﬁgureraso theh ﬁttfngt dsanrigs bieghgembled with

llustrate e | e oft nment
substantgdtl ?%?xg}aggqoi%\al ‘r)l#)]éllgl\gf( %}:1 eg&%t {outgg _fttgqg gr t ed
t I [ lustrated b
001131 7 G anigtr b ]aérﬁantzé WFHER (7B 8" BPPEAHERCr Seuyifh 6 nut and
a seahnéri%fénﬁjéﬂﬂf 10388 0RPivdN b %ﬁ%ég%ﬁ‘%ﬁ?w'ﬂt%% 1:5@ ea Eﬁﬁﬁg ?neAﬁ%ozel may be

ornms_a shoul der 424 on the fittin reces
adapted 492sqag agmggdthpomgcwépm thér éittln@as ]I@hteweén Mlaayt dnlﬁ&rdns sealing

eroneSEEEAPSRATLE §18s AT 3B AL
16, a ﬁﬂtlhg todges ttilgn gdeyih g n@émﬁdi*elg WRE- a lsé'hhhﬁ%@rﬁﬁé?plﬁﬁ The sealing
iHUS$ C%ged by Fi gure 27 and 2 an annul ar seal ing
memberr‘rlé N PBVALRY ssaldagpropusigr 4AS tlw S@ajb%agmst ppirivg surface
d
28 of thé"lﬁtlﬂlgl?trvylgf?lgtgé Ei?nf'g 1'&5%&1!19%98 %&ﬁlaﬁguf[ Pg%agg%f )}:P? A& By aditierence
angle betweenl the gopping M@nmeotll&mdﬁhe 428 Ellhﬁtcefﬁegif&h@ﬁ@ﬂzg@t Thé8ngular
n.the ex e of Figure t he
eap 452 38t R HBRBEP" (e Ertmis ST g HORFLY oRow304 when
the ﬂttuigh@tptﬁléél'u?)l agid e fnbshtidgt édg@gzwﬁﬂélthcjaﬂ?/ c%?ong]slt]ne tpb1i1Ee12 to

exanple illustrated by Figure 26
provide gﬁ@ gitifeen Jreogrinping msebenh8 and theatnbas érmeshowhaﬁvﬁ@fﬂmdittmg is

t mber di sposed i
putied 1 o HepR 08 o8 ThGhotiF sl Skt Moo thnut 16
when thegfftsikgis prtlegtdep. 438. The recess 436 is sized to accept
the tube 12. Wen the tube is inserted into the

[00114] fi ttiANGsalihH eher®RE DS a4RAnR 5o be provided with a camming surface
for driving a tube gripping member into engagement with a tube when the fitting is tightened.
In the example illustrated by Figure 31, a tube gripping member 18 includes an annular tube
gripping portion 460 and an annular nut engagement portion 462. The tube gripping portion

460 is elongated and relatively narrow to permit deflection. A sealing member 464 includes
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the tube with the fitting body. The shoul der 440

limts the insertion depth of the tube. The annul ar
w@amkmeo2smenber 438 may al so engage a tube gri ppCTyYS2006/024776

menber 18 (represented schematically in Figure 26) to
menber, 18 into engagenent with

rive the tube gri |n% i
an annuliyARgHBE FAgR ARG+ NhonThe kel is Deleshupe tscib@dighe portion 460
s d : ] ' r | f_fittings havin
s gy Sod S Sk Sp BB ER Ty AT A0
tube indesting ndganBirplestidatly piefoots toambingy tofrevwdé Bls6a1 HREBAGRTRE bripping

14 h t uhe duri fittin ssenbly. In the exanple
membeﬁ%%@lgg@g “&fnlf{’]‘gﬁ?]é‘g@@%% Pitting includes a nut
16, a_fitting body 14, a tube gripping nmenber 18, and
[00115], sear(l%ﬁlméfn&WQIﬁb%l%H@&Ffaﬁeddﬁ/pﬁgm s fugetiomseid dyimilar

- ' . ri-ppin her
et 4 (8 0000830 i FSBRLISEIERIS . AL ORGPt
by Figugmap2.4ha gglppi@g/snémber rlﬁgiat]iudeﬂs af amheaé-ts\iﬁmypﬂﬁﬂﬁ%ieﬂ 470 that seals
: ro1 I ndi cat . arrow 44 en the fitting
against ﬁ%@gﬁmgg’aera er #ﬂgﬁmﬁl@eﬁ &t PHiFdetge 20 plastically
def or the tuping 12 a.narrow ring of engagenent
[00116]t o pr ﬁhaeexgmggﬂﬂ%g&twgé}ﬁﬁ%.e g°>|3i phidng e sted 728 dafthed by a
differentd @ngd1é! BEtwhen M&eﬁ%%atﬁ’?g frlehdbk9s 'g{ﬁd Eﬂé: &R sldﬁ’acér Ef REthe nut 16. A

. gripping nenber ehgages and seals agal ns
sealing ggaiben g7 frénrbates 44 2nwhlen corhmidg turifaeg 476, pild @ehriipg sBRce 476

O S TN N T
fitting id pullledtupatie tie il Giing edSs 26 Bﬁsﬁéa‘ll&id_?_&ngg gyel tﬁéinkgglr’%ggfosvide a

an annul ar sealing protrusion 4487 The seal I ng
seal betygen e, pappipginesiber H8 andotheusbe i 2 4xigsnwiherfitting if pulléchgp. The

ioninelQel I ) f le illustrated by Figure .
sioping et bl vl o ATRL S B A S A e
pulled uper o axi al novenent of the tubing with respect to the

fitting body. [00113] In another enbodinment in which a

[00117]t ube Igr émpemBodiRERE ) GOBCEHPMd hetblb mANG: i
. menber to rotate or pi v.oféT%br?t ogt engz;lge.rnseﬁ,{1 \A?trcﬁg(gédtg%g,amﬁ
engaging pPeRion; 4ig anfhbh PR Pedioad Afedube gripmed magdhensty bhadapted to

thefiil] ' i.ghtened. Many different o
flex. suc by e DR GL L Rl T sy BB ine Pl by .8 e vippine
portion fol flexsintatrepigtyerfivgtir the 3be. t Many idiffdrarg shiss ld)@@@n@gdg&ﬁons may

6, a fittjng.bady, a tube_gripping nmenber 18, and a
be used &"e ar”isﬁé}“er%h% Pm&%meﬂ?@r pfex ng pn.4Bpthie g pmglesingirated
by FiguréBaURiubirispea) 4 e HAN > idl
iSO 80 409 T ARy S MR 0
an annulgy hpleghgagement paripul 482. gAp adbdai ecekaf48dd dbfjnad between the tube

.. differ e | e between the gripping nenber 18 and |
sippingfiort ] FOT S afn S Grohend o bR ST Bl e G erivpine
portion 4§Rad ktewsutf dizagdiaat poridf 48 e hHP%O\gil‘HMG%O%Hbe[rhg%t 16

S e

. as indicated by arrow 454 when the fitting s pull
includes g5 anpydar tipiseos pEEIse 49§ eWden2be fitting iscailled wpetloprubs gripping

porion 42D BB RAE L L BELUESI B WP RS

nut drive surface 28. A radially outer surface 488 of the tube gripping member engages the

interior nut surface 486. As the tube gripping portion 480 and the nut engagement portion
482 are clamped relatively toward one another, the tube gripping portion and the nut
engagement portion move as indicated by arrows 490, 491 into engagement with the tube 12.
The tube indenting edge 20 plastically deforms the tubing 12 to provide a seal between the
gripping member 18 and the tube 12. The nut engagement portion 482 engages the tube 12 to
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pul | ed up. The gripping nenber 18 seal s agai nst the
seal i ng nenber 450 and/or the nut 16 when the fitting

wo goopaabdsedd up. [00114] A sealing nmenber of a fPCT/USP06/024776
may al so be provided with a camm ng surface for

damp afdf Vi¥H45g ri ppi ng menber into engagenent with a
P Ifgﬁble av\hlelﬁoﬂli&g%fq%tti ng is tightened. In the exanple
tube grippi ng nmenber 18

001187 | | Ushrat ed Fi qgure 31 .
[ lbsli ncl ulgéégorglgggﬁrﬂypg}sr Asnset @? thspPigsens Gpplicatiod 60 fariek @dmponent
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thereb %be.li not shown@i.E The?tsub.e in&erﬁ%@gg%gg&fg% ehd 6P fhe tubing,
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) Fgure 307 P PRECE S SHPRAE  Flgutest3Sat eilubtyatBiegamgled3f tube
itting refrifercgmiepPstAgtiRBO0 (118 ohPsleU apnul ar_ seal i
" gr ot r.ui' on 470 that iagae?lggéaeg%}e%g?g?hogqg%glfqen%lchéﬂage? least a
portion o} ¢ radigb 9ad epked toi the tibs fyutht eubetgipiQ03:tbhet 1 ¢ Borted by the
reinforceﬁ?éﬁmhﬁtdrékg&tfat ed by Figure 33, an angul ar gap 4_7§1
is defined by a difference angle between the gri pping
001191 menb 8 .gnd the drive surface 28 of the nut 16. A
0L S eal ﬁ{wéﬂengnglé?hﬁl&s?%“f&éfeglgafﬁ dhnthearcivfonernmyt stué@aee 500

comprisest 28. ariuar CRBAGN §hapdl fRG&e4 angul.ar gap 472
rovides rmt he §?g| p{;)ia%g rr_errbeer K%S%ggnéloﬂ?? @a%@hn%fged&?%vﬁo‘l that
PIOVICES FE62WifEWCEmier e Bripping mpmhtice d Supeprdtestet UbRerh ARG D @igure
35) and tiedgE i def.or the tubing 12 to provide a
fa) anf 4 ;E@L; né%to \?\ggﬁ&tsﬁguégﬁﬂpqdﬁﬁ%%fg‘?edi@ thR@graorye 598 lgagakRs an end
ce of th o rEintforce thel t8badied 1d48- FRRl . enber
shown inﬁ%ﬂ%ﬁ ﬁlnd_sealse aga?%]agt t he agiggﬁ %tﬂr%g@glrl zf’??fn%ﬂé% As
TF 7 0t PhEAPEe pUA e i negdnut 1Ty camowedtoedthadihgBiing 22 to
deform od pUIBWE thdBh 6k 3 : rovi ded with a nut
° e%galgigng po}fr1 iOgﬁi%mg@%‘ﬁgmg? %Ep%%wgwrtm ofthetubgne.
00120] 9rippi g apt to flex, such that a
[ ] force ﬂﬁa%%l | ggggi}ﬁﬁ%tggﬁzﬁﬁ%%eggea rgé‘r"tkeéﬁb%@{or‘(gl%@rwalmtween
the fittingchedsed4 tand 4 ghad gherpipar 0 2p0Thé QBinfRcdrh& Sltrﬁ&gre copprises
. : e tube. ny different ‘shapes
annular gg,g?agle{ﬁ%ﬁ th the, tub l\/h@} di ff t gPP an
EIRORT T gUFEt1oGriE thagaske Ude dA relidhuaet reulauberfase 1B Mages

an inner suENSREY] 8toT thé [ L Lon.. In.t xanpl e o

. STl ustrat efd gf;)el:liag}% ?éelﬁ%’ﬁ,@es@hZ"‘Heu%%@ma%&aa@hm@e grigping

member (304 shoges Snceatha wkemplagbeirgoicpieMiostRRf té %rbré'fslge@%had;]%asket
u

510 that s@MOWL@AT UL engagepent. portion 482. An annul ar rece

b 484%:1 s ‘de |dnsél&[%5%f’€ﬁ]§rﬁtﬁ%{’9‘t%bé4= the tube gripping member and the
tubi . . . ]

ing 12 can be separated from the fitting body 14 without substaniial axial movement of the

tubing with respect to the fitting body when the fitting body and the nut are disassembled

[00121] In the example illustrated by Figure 37, a gasket 520 provides a seal between
the fitting body 14 and a gland member 522. The reinforcement structure 500 comprises an
annular groove 524 with an inclined surface 526 defined in the gasket 520. The inclined

surface 526 engages an inner surface 528 of the tube 12 to reinforce the tube against load
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gripping portion 480 and the annul ar nut engagenent
portion 482 to allow the tube gripping portion 480 and
W0 b@7nms7engagenent portion 482 to fl ex towar dPOIES2006/024776
anot her. The nut 16 includes an annular interior
surface 486. When the fitting is pulled up, the t gﬁ% .
applied by rtlnq)mppgnnglembéh(n@Sdl%@aéé@eé @mlarﬁéﬁlﬁ@m%%eﬁﬁ ture 18
nut .e [ 8 | fittin
provided y{fy {8k S 9AAMIE Ghaf il @O BPOBDRS, ARSp ey i e fiine
can be dig4sk@bH1BY an® Eﬁﬁegenﬂﬂqhg@ﬂomtl”sabstmtaﬁ arial movementfafdhe ndeg with
As the tube gri ppi n%golt i on 480 .and the nut
respect taothg AgErEIRIY Iy T BIPSHEDA r@r%f”ﬁglpcé%ar?%eat | veI y t ovvar d

one anot her, the tube grippin port
100122 angageihe s apale st B BETF a5 Cabhiiny CARPURES A1 between

the ﬁttlng ﬁ%deynﬁ andetﬂ ﬂﬂ)%%ﬂ% ﬁg hbmbde 8t glglf% ﬁltﬁng B&%’ t4@ludes an annular

ng edg stically orms thé tubing 12 to
sealing pidjeatiotl&53a thfrakalbetitiethn gasﬂet 630. pﬁhmgllrfermmellqgltwﬁme pmgpnses

o o S G  F ,  i

surface %C%gg% 9111@1”911%5 ASRAGHe Aibet IEtdPFe@sBIY the tube against load
ti on fitting conponent may be provided with
applied ey meu gEppieg meannbmrténtslmerthmmmlwaﬁp@w%e% §i5pepKe 1y provided

with a gg#@bé?@?lggns %1 Iag tggd R J)P@l'e %H% bgg%flﬁr B fitting can be

Suc

disassenDAULLE FeaBdeniBEE S thoBubishatifliyt ttmgamaidglenanaenb@tween the fitting
separate gl and or gasket that receives an end of the
body 14 pubihe tife K. engagenent with the tube end may serve to

reinforce or back up the end of the tubing, C{% X
[00123] pr ovnIni itiregesumbo ustraied b digwe 38s2 apgket el Bipvidsa a seal between

o bt 4ok et MR AP 2, PR PRal obnits o i

sealing [frOfeBlich $@athat sEAR wigi thbgusetss. Bithactamee nﬂmﬁtrgt@p} puitigure 39,
t he tube agai nst both outward an

the anmla b POIRCHAD Staye NG NG THAEE LD obgPepipd3 where the
tube gri rll’(l) Vhﬁg%bgmﬁ?%g@?{h% tgaﬁieg YEESASR A1 fotdesdphBE®to the gasket 540

rei nforcement structures 500
by the ﬁlb@tgrlpphgggﬁelaheretﬁi 1s?>ttam‘fertddet0t tlbensuleh seHig projeches P44 The

ortion of a radjal |oad | ied b
remforcgrggg HFICBBF i THEITE AL %nnélgag B%P?Veed%gél Ft‘}é alrﬂeﬁxﬁpXe(f t§§rface 546

orcemnen

defined ’ij {hléfg%i!fe% 520 OThe[ LRRAR sukfcd bes excappd & inhkbusirfaae 6d3 by the tube
5, the reinforcenent structure 500 co ése§ n
12 to ralmf(anm Ulheartubve dgansthined cepghed\hy theo SRS daepery | ince the

4 t.hat v S, I
exemplaclyI k;gmgn%f:%% st%ﬁﬁgrls féoﬁé%pkg@en e% g gﬁ?%&?%ﬁH gl@tlhnan end
surface Fdfgﬂ'lreeﬁﬁ% Bodl tihe th tiltinng chodye (ivasseshiadnpnd Anaseaigled with

bl e e ARt Pne 00 S5 cﬁﬂﬁ%&f‘éﬁp?f ed

by the gripping nenber 18. As shown jn Figure 35 51%
[00124]gr oovin the2xamyle iHustratesely Rigtre b (kg Proyds § spt detween

the ﬁttlp%ggéyof{ %1 eﬁze t{,l% gﬁ%pua %ﬂlb@{" r{ot YRow heﬂ{:‘cbmuﬁ% %M&F'll‘:%oludes

rmsd porti o of the
an annular sealing projection 552 that seals with the gasket 550. In the example illustrated by

Figure 40, the annular sealing projection 552 is aligned with the tube wall. The
reinforcement structure 500 comprises an annular groove 554 with an inclined surface 556
defined in the gasket. The inclined surface 556 engages an inner surface 558 of the tube 12 to
reinforce the tube against load applied by the gripping member. Since the exemplary

reinforcement structure is provided with a gasket 550 that seals with an end surface of the
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[00120] In the exanple illustrated by Figure 36, a
gasket 510 provides a seal between the fitting body 14
wa@ea7aoxfrand nmenber 512. The rei nforcenent strRCTL/USBE06/024776
conprises an annul ar groove 514 defined in the gasket
A radially inper annular surface 516 engages

fitting bpﬂhéﬂ U ingeoa B (GFastamRDled, i measseroled Wik petB AbHallY pge axial
clearanc%%'tv@%ﬁl tg@ﬁgmg%eh& ¢4 aRY tﬁeﬂﬁbé}u ppi ng menber (not

he exe nplary reinforcenent structure is

[00125]pr ovi R(‘f“cor&I % Q anatéﬁ of %ﬂedng%tt a?)ﬁﬁ‘éa?mﬁ"ea I?itt?rx&p%%g be provided

sur f ace

with a separaRrcoampdnétedapibd ttgdrlQe g abeheippaigananbet 1hfoo<fngfaganem with a
fitting body 14 w thout substantial axial mvenent of
tube, whigh Ltpeﬁnwg-un TRY hseyBE (PerBanchEY Ritp¢hed do heReneRPRipg member

engagecfh/ th 'tﬁEgtuQ ?xfkdsu(:ﬂec galby 1t tﬁé 3 ?’d@é@érﬁﬁjone&p?l%g %—%chllc[b a cam

e exanp trate Fi gur a gas
membeip poowvidbdswith seabmbengvserfateh éorf dirdciting thodybel grippigtgamember into

engegefiig IOEE (- e ARBP GOUR TS B [t b0q (B 10 ncludes 2

fitting b%‘d'yf ace mr 6 sdeftihedripping HBerfBt Kt aR@ Q. cahl neniel 1568d The tube
surface 526 engages an inner surface 528 of the tube

gripping mameber eliSninstusies taneannybay Whai APPiNoRerHpp| 16ddany, aprnular nut
engagergentp rtﬂ‘y% .‘%ﬁnbﬁle u(llg]e %r Lf? it %/\ggl"t10§ 585 & dél&?g(a e)élear:[rlﬁl aé}/elg Harrow to

rel orcement struc rovi de

permit HéRdctisRal Bhercdrh @aemead 560 ﬁlﬁcﬂﬁc&s@f tﬁH&egrﬁp;tlﬁg mlgariﬂMyengégement
t he fittlé@gcan be di sassenbl ed and rea

portion 34 gid %gahtbmenaﬁgeapenﬁmpémt 08 f %@ Wh%.aﬁ)wa& fember
engagerggllﬁgﬁ&jﬁf)ﬁ 056t6hﬁlcida‘[e%'aﬁ‘19 ﬁﬁgﬂ nmﬂ{)ga%‘tl%:te F‘fi al Ty 4‘ﬁﬁ19g body

cl earance. 012 mple illustrated
engagerﬁérgmwtiﬁs%&ai@dmiceta 3 plnmﬂardcelsu@ sefice 568 we&hen e ﬁttlng is

fit dy 14 t ub nb 18. .The
s . BB ES sg tne Fibe R rermer A0 e
engageRom willatheS8Rd $2.Wrhb tien8af#8tedas00 plhBcdiBi dUromeeiBRibing 12
structure conprises an annul ar groove 534 with an

to providacl senleertents the gripRBmedasmbad § andtthe t@ash@ewh@e@w fithes is pulled

C 3 f ace :
o, WHASHE IS 058 PR AR AP AR Sl RO e i
body 140t proeid@n ke betgyeor teefittihg body 14 end the cansengrhbor\s60.
reinforcenent structure is provided with a gasket 530

[00126] hat $BaLSm WhdnibeRin ek fare eviaf stheeiré fdrtdnaggibgaiye ﬁhﬁ during
the fitting can be di sassenbl ed and reassenbled with

pull upgatssaldhe pan|nyenz@rcagawisbthem%aﬂaﬂ@eelb@%éw efidignge 41, e tube

grlppmg %nb]e r?%g %%ﬁé&ﬁfﬂe%@oi t%g%gfgi]km%rﬂl%ezg%pr Ich ggct callrcum i:ren’aal

wall 57betI)1@e1mﬂ1l6anél'uﬂésl arginktinyd dain anantichdrive berfgrel P thgt engages the
nber 18. The fittipg body 14 jnc] ude nyl ar
mrcum@éat%‘ga% rSJPéBnnanptéﬂgp tASECwe adl% ClFY efqv@aﬁgfg etrogypthe nut

engagetn®nt %l&?‘%@gf}th'elthwgfzﬁélﬁg rrf&‘nb':i 98" §yIRR thé 'I‘ﬁtu?g‘ﬁLﬂlﬁssembled

sealing projection 5 Igned with the annul ar
the tubt ignipping membarct8 fet®inhermetted to ibe tupei kﬂoami;]ﬂwemlmell&er 560

remain e:ﬁsg rgg@ﬂiq %&ggekgﬁppéég meﬁlsoe? 15.6%”[}}6’6)(&%{3% 1llu§JtPated9 l()jy f?lgure 41,

the fitting body 14 includes a tube reinforcement structure 500 that engages an end 34 of the
tube. The exemplary reinforcement structure comprises an annular groove 578 with an
inclined surface 580 defined in the end of the fitting body 14. The inclined surface 580
engages an inner surface 582 of the tube 12 to reinforce the tube against load applied by the

gripping member 18.
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by the tube gripping nmenber 18 is transferred to the
annul ar sealing projection 542. The reinforcenent
W@ 200000257€@ conpri ses an annul ar groove 544 w tPCHIS2006/024776
inclined surface 546 defined in the gasket 540. The
surface 546 e es an _inner surface 548 of

e
[00127] peT ¢ B‘E@ef}%fer Wistraied By %@r@ (Beths ditting 1 0 lncdedeappfiitieg body
14, a nud ¥l 61 HEILEIkiPPIBIndREER 88, At 2SI ﬁfeg{el%? 3\?{? ﬁf@el tglég gdpping member

._reinforcenment “structure I's provi
18 inclydes tansamaplar wwhehgrippirgnporsion 98 anbintilier fuitt dnigél%nl%i?ﬂ Yottfon 594
d h ’

E .t L be.di.sassenbl ed and reassenbled wt
L 050 ST SR SRR bt
595 extdaichkidlly facd thdweut teHednt HRES: ﬁﬁﬁ@

i1 stfyat ed by ,}:i %?éee 48E$acg§§£ﬁdq%%%%6rﬁ§w érgregesgésgr The
exemplary ¢ IROARS POTHeR A2 Forlgngatedarmdl tetrivelybmrgmi opiengit deflection.
Tt . T itting body 14 includes _an _

e TSR S901c RGN0 G LB ROk BELSSR s v
body engagsivednt $6@ionh5%8heTlex pontbs 59| isid @t Sty 6&10410600hand an
t he

.the annul ar seali rojection 552 is aligned with
annular tCEIBEl%PW,?%?h@%r o1 Bitileneedy Sreraenem woston &9%pucledes a sharp
annular 8iMttiaRRUHACe AVVOVWRCR Ik Mrind 180, ' rface 556 ;
oiARR At CInOW ek ofb Ml B RuIRE Lt VB M R Bottion 592 is

deflecteq Ry dafeernainingrseacesef intreeriBBernénttwich thabgbel?. tThe tube indenting
t he

' ube .against | oad appl]ied b e .
edge 20 g)}?e}sg%@%&%%%e@? ?@’.“ﬁg @ f%Broé(i(Ger‘f‘eéFgetW@?lh%/hﬁr%m member 18
and the sitheul when it ArRYiidedivd L. aQ R zﬁ? i i
d with an end surf‘gc:le®of thgfi tt?e%gp%qgg%gaa, t h ie???nngoo °
extends yuQ thi anudargsesth P8 vapa pullaws eWiies dhavittmesis pstladtip atHeysharp

. j n fitti. bo 14 an
ol SR5R Bt 05 SREABEERFHNRER, Y, L L0020 e v
body ang thesem mepbler 6901 hnthe axhinglel iNgstrm BeFRuAYiHags Wit tddy 14
includesseﬁ%atgatr% )l%ong_‘%nent adapted to drive a tube grippin
T nbibEr 'TRCS BghgEHERS wPe hal engoges amicol ipof theltibaip The
reinforcei@dnt ReeeT: Q@ﬁlﬁﬁ_ﬁ‘e?‘sn&r% ﬁgﬁ%l&ﬁ?@ﬂﬁt 8od Bt %1? EIH%%‘I&H%&?A’CG 610

renber eng}gged W th one suc
defined ipnfihe sepaf teditdegrpathe e meoyinkd shfice @0 capage Al einer surface 612
b

' ' canm ng, syrface for directing the tube
of the X leR e e AR BP  anF o St senber 464 he
i Ll ustrated by Fi 41, the fitting 10
ooz PR HLgEL Ao B e U0
member iediBeIsed BetvaRf tife KAMNARAD @51115@«911%6-@1% HBG, %Hggﬁftn?n the cam

menber 18 includes an annul ar tube’ gripping
member 5@y bendispesedhaiiresn thunueaghthenebt gripping onerbfd. hhBe example

Hustrateli gr i PR tion 562 is el.ongated and relatively
e W3 L 0. BAG.ADEERL S hengs ot g elatlel
member i $ycinddesinamictider 620, PPhdgb ihg SRGALE T8 o1 s ]

. ._and. a %tti ng body engagenen p%rti on 56é.c%ab%ggé&6wbe
SPPING BPTUOR; g andrbetnBley Aerebadypuigegonems G6rtionci24d eEheafitting body
engagem@PHr@én 684 FshB%e r oifiGgl dibd LG, DO

? g enggger%len; pgg{gilegﬁ s@%@ ?HE%%& 1él{sh_ng Sgﬁftﬁ?epg%ﬁn%%rexemplary tube
gripping portronng2sisrdlengated 78 Mbivelyhgarfovi td PenliS deflection. The annular
tube indenting edge 20 is defined at the end of the tube gripping portion 622. The cam
member 620 includes a tube gripping member engagement portion 626 and a nut engagement
portion 628. The tube gripping member engagement portion 626 includes a circumferential
wall 630 and an annular camming surface 632. When the fitting is pulled up, the tube

gripping portion 622 is deflected by the camming surface 632 into engagement with the tube
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pul l ed up, the tube gripping portion 562 is deflected
by the camm ng surface 572 into engagenent with the

W@ aiwe/002376 The tube indenting edge 20 pl asti cal PET/US2006/024776
deforns the tubing 12 to provide a seal between the

L ppI remher 18 and _the tube 12 when the fitting is
12 Th%[ﬁbg E‘&&%Bnggﬁ (%H]@stfqa{ly idg§rms thaiube 42 lEFppIOtV ke asival fetween the
grippin@ARLILR 18 Uhd HRBYTS Aty BEFEHE S A | ge\gg' { b iR Dputted

14 to provide a seal between t
up, the tSh@I“pC@imufrpérmétnngsmfacpmlmﬁ]ts Tiie tharfitﬁﬁg‘f’@eﬂy MaYtobrovide a seal

th f h d
betwearDE AL Dty HE e Rpirmaroa g HEben e hing iskioeseanbled,
the tubeegdigdhgratimtet 18i @maRis4dnndch@ fHoUhs 1d PR fﬂg 6@8&5{? | llystrated by

Fi % g]aggrrent portion 566 of the cam nenber
lgure 16 Hiimedradit 1ainciudps a Bte. reftfercement 1bruictncd 60@ shadBngages and

supportd ALdddned, er drive surface 576 that engages the
ppor cl rclum‘ er@ﬁ@dﬂ%q%all 570 during pull up to secure the

ut engagenent ortion
100129137 AT FLCM Wikl o BRE BoF s caRS Ervanter L8t cin be
used inithe dititvess Hembhied, byt Rigutaulye %'tﬁ@'eﬁ&nﬁ?%ﬁ%&éé&égrﬁéﬁg 44, the

1 fugnnected to the tube 12 and the ca
annuiar {U0gLIRBINZ NOEtA @3F ineludeseantanereofgedysed tigckeesbhé44. 1R this rexample

the areat B? @&ﬁ%gl BidkhbyS kEALRY @éng urtﬁlg? I;{h%eir{}?lgf%fg‘él f(ﬂ é@’tates into

i ncl es a tube reln orce

engagerreeng a\g@stha rtubnd 2 3dhef the Hetitgi kepulldaeneX @Mhafbodiment, the tube
t structure conprises an annul ar groove

gripping iy r?ﬁf ahprensdhey Yarrecel wducedethiokaessi G4t iaoe hdrdefied to

allowthéhk%abfﬁetdwaimmesmo f&he inclined surface 580 engages
an i nner surface 582 of the tube 12 to reinforce the

00130 tube b
[00130] 5. L0 hg%gg]@@}%eﬁ: tgﬁ a’%l&iﬁ%n %( lﬁt@ﬁ%{n@goo gﬁ@h?sea $ppe gripping
member,t ey foietrmidegfrom a smpadaanayfauotyl e ahp djftckdnt saalshu%neﬁf@ry Alloys
ma be E g$ in rﬁ and a cam nmenber 590.

y ?Iglg (ﬁ% sgléaﬁl%@hweglegwr}émﬂ@yaaretqi}@cdosed mm U.S.
prov1s101\i}i1| PRERY apSlidation §e%§11 ﬁﬂn&?n%/aféﬁﬁm?&%geggn%ﬁgn?l&g oShape

portion 594, and a circunferent
Mem01yg$1ia%¢s|qgsqg@1s 'i Bled5@2 Jamuiry HO, Q0OSuwhahent irebrpoaditd HORin by

594
referencegféglﬁs%tlgﬁ a? rﬁYﬂre 48 r{LuéE'gtgsp gl&gxg%pge gﬁgh&g%&%&gwmbgr% 8 that
can be @niipyiter ipar tliaps B&RorySaIRYORIBE QAN r&'aﬁl&)levg%)yche fitting 10
lustrat jil’ ]3 to%;oermt def| écti on. The cam nenb
Ulustrated by, Frauee 43, EE@WQ Ap ﬂgmqﬁ@teﬁéh@ehape n;g‘a:ge igeERpingantmber ol the
gripping %ﬂa%‘t%r flé tdch (BadY tu%@%?fgcﬁ(?gi élgf td %&ﬁ%ﬁ@egﬁe%ﬁ%%%%}ed in

i ncl udes an annul a

this shap@ gndynsq@eagcd {aather B&Xare oF fwtef hiablhlﬁﬁlglri’gtgyecr:@e?ltﬁlﬁﬂ gl'f%ﬂltrufstgaggd shape
utti u

o igw B H RS  harp snnilar culting surface |
gripping ﬁ%thgdeg Ea\ﬁg% éﬂéﬁilﬁ?\f Lllﬁfé%rgtgd %%ﬁ%g%@%ﬂ%& ¢! H’_ ¢ S @ﬁ?rgﬁdnto the
fitting 10gqngletho du gippieg epbged dinsedtok d wmlsm thel®Rbé gnppmglnqi@n&r to
tend to rebfiftto ?rfetr\é'%%ﬁqbere pe‘[J F}Lorr] %Xampr)ﬁg tlile gripping member may be heated to
cause the gnppmg member to tend to return to the remembered shape. The assembled fitting
is pulled up as described with reference to Figure 43. When the fitting is disassembled, the
gripping member 18 will not tend to separate from the tube, because the gripping member

will retain the remembered shape when assembled with the tubing.

[00131] According to another aspect of the present application, a substance, such as,
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and the tube 12 when the fitting is pulled up. The cam
menber annul ar projection 600 is extends into the
wa@pwabeas7¢ ecess 597 upon pull up. Wien the fi teCTIYS1086/024776
pul l ed up, the sharp annular cutting surface 603 cuts
for exainPle0 a i to provi d a seal between the
Bt if ng Béad{ trﬁ%gb‘%)%%fﬁbeﬁ? r‘PBﬁ‘SéPlCSg tigg @ﬁ@p@wamstech as a tube
grlppmg meuﬁ)terat ea:inb:yerﬁb@utfoeelﬁgncetmgn Lyt dy. 14 in
© B PPN el Gk, CRfricant

may b g ¢ reinforcement structure 500 t
PRSFYt Re?tlifag crmepaneninfoo réemetet Vé)tatwo:lt UFRardOBHEAERS and/or

dlspelseaﬂleb&li@nb@@ﬁre%@‘i’l‘i’t% C}Q&? V‘%atrﬁ lg'l? | nléfl: bg {ﬁlféuasst:rggegﬁh%eﬂlgule 43

defi ned he en

where a%hrfcg@@f@ll@ depgsiige ondite fube gfipsiig fr%ﬁfbe@ 1@ aﬁ& tHe¥@nd MBS
gdsnaln £ hiR6me 5*}% #R8ber 620.

The lublllgan"t %5 6 ?s! ﬁg@ﬁgq?d Qugo S ]chr(lﬁQ gllr%!y'ﬂgql bug:?lg?aglggleis%f saiteblel Bibricants

and methcbdsuﬁ’hpplty g&ﬁ@ Qﬂiﬁ@ﬁl’i‘tﬁ % fuBe YYHL gg a}ehcﬁscl%seﬁ ng ch g;g%%q,l patent

sposed between t nut an

applicat OH%B%é@Wérl @ﬁﬁbd.“ﬁﬁhng withd ubsivateeFerewle Mresled8n @b&ﬁ%ﬁ{% 2005

d thetub ripping nmenber. Int
?g/g:‘;tfemzfgt 1By baRBhaig) et fuisabln Rnber 20y 55045, Seria No.
clentltad at‘Hubtt;ate@ bewly Tdt t J

i per@tuﬂ%J C%g ]é{g%dtgﬂég)(f I%&cﬁp Med on

and_a cam nmenber
Febmaryﬂé%@? v]i'}gch A% nergomiedderain lgy retf@xbeceglmth@r agirpdst | on
[00132] 822 %:Fﬂg an annul ar fitting body engagenent portion
1624, AeRerding foi the Poeseyt zgxpgaag?me mtﬁéuémgg m_?zrbeEiﬁévM&va%erﬁultmle
tub A t Yeallng At pdibe |
© g“@lﬂ@; g?ﬁbgﬁrﬂégﬁ%m adﬁlt’g?% ﬁeé 1 eaienspeaingt ﬁélﬂ%ﬁ i {teblye such

embodimeat, oawof dlq)mbmghpﬁm | bt 15
ow g | g Rkt nel&lag? ?@1215‘3!)1%5 a%i&'llrt)iﬁnal function, such

as, for exarmp(é?j eﬁlé ﬁ%lt 5\ﬂth6t@2 tubprie dempenwitivetiors2dnithe kexdgsle Allustrated
by Figurt UbethgreitaRk Mk e%télglg %$ﬁgr(11{ia’qts 18\6/}’4 Iﬁtgﬁneﬁ rzlgrgﬁagg}era 6r6](l)'I t a tube

engagel’rent port I on
gripping gpeiphes ddni tpbe t@ripping26idi dﬁXblbmd@?ieﬁlUéiG ggg ”&ﬁf QrHU't % Wil e
ng surface

n_annul ar,ca
gllpplmg ﬁf igi%; glsm;g;g% Idnc S aglu?@u@ptmﬁ glgplpog tpootmlﬁQ@l asd an
annular mhefel g
gt o tnugce) o WﬂA&b%ﬁP% dgﬁ%“ﬁggg g @be%gg e tube

gripping Bq)lggfl 084 1N tiarepresyudas 1tub engalgbmeﬂta)omgongw tdjﬁlcﬁki gﬁ\fmbe gripping
t he tube

10N 8
porton i Ml oG Rl AEoPRigTL1 o, vt conel snctheg. | Ehplbicogkipping

he fittin S pu

portion 6éﬁ 1n¢1tnchessehg1‘1pp1ag NhéaberCHviel GRS t
body 14 to provi de a@gg gegl?\/\géé tﬁ?ﬁ@ge gripping

fitti
member #41?{ l?wltb@gwclaﬁas thannuigsentgrieppirfage (BMb&hehhe RRL & halled

up, the thbdt igSp&litiDaS &M e .tube . rJ ppi ng menmber 18
remag:ngg Eohnect eg tohg%es ttg Jubq’ gt Wé‘ge?@g €k 18 and the nut

engagemqnf perdipn 46€ ¢npagektlgune dAde siriee D! U ALY 4uig! %g%sf the
tube gnpﬁlé%)(? rﬁl 1nf or cege é 2st ructure 500 that "engages an
Felicivienamasr 02 eneagesuthe interiof ow1sefcEicgOr efxs%e tube

g F e e AR o nchibe B8 M BBRARLIRED s Glee one
another, tE% tubengrpRing parisneaid lhsﬁsmrtamgdgdmyenhtlp@ﬁtﬁ(ﬁl fifbveldd€indicated by
arrows 676, 678 into engagement with the tube 12, An indenting edge 680 plastically
deforms the tubing 12 along a circumferential line of engagement to provide a seal between
the gripping and colleting member 662 and the tube 12. The nut engagement portion 666
engages the tube 12 to damp any vibrations of the tube. An angular gap 682 is defined by a

difference angle between the gripping member 18 and the gripping member drive surface
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annul ar tube gripping portion 622 includes an area of
reduced thickness 644. In this exanple, the area of
w0 ewaoexs7é hi ckness 644 fl exes and the tube i nde@it/Us06/024776
edge 20 rotates into engagenent with the tube 12 when
the fitting is pulled up, In one enbodinent, the tube
665. Tl pembing gnerobari @9 Beiudes ahzandehe daandng lverfagee68%f The camming
d.thickness t har dened

surtuce (BE G 0p JGi0RE 2o BE4 e By o Eomhaof 1Sk hoine 12 0

provideas§datbet@ter the gaippincGArhBet, 182nkithd tubg 19%&9&1&@%@% Bulled up.
.as, a tube grl ppi ng nmenber, may be made from a sha

The gripping myengier §611&W?§ agdl peals agains fagpeealpgroreynbar %Qfgvmwhe fitting
10 is plied ged Sonme exanpl es of suitable shape nmenory all oy
are disclosed in U S. provisional patent application

[00133 er | alAc%#iHR ltggagétg sl%ggtoﬁﬂ% igltglsegug a@%h‘{?ﬁg{}’l ﬁ%ggﬁgg%%ﬁ)er may

be protheldcyhth s fitsneeulipg pattesh foesiling Ryain@fefittNg Bodyand 8 second sealing
entlrety Figure 45 illustrates one exanple of a tube
portion gy $53{1Rg a3 U@ SHPRINE Cagmlse ASgerateTels, fivse seffiggortions

ey BNy SE L 85 B B Db g o

the fittispapéghtent¢dely thep@aangalafrdmseated\kb@rrﬁ ipties gBApmeSBretmib eﬂttmg 10

conae S GBI LS b e the (L T et
The tuK&%ﬂiﬁﬁ‘ﬁg Bﬁﬁﬁfeﬁ lQﬁll@ﬁftfa‘%’éd U?‘F{i%d?ésnggA aQd r@@ﬁbﬁ El%ttutgewasher that

ustrated shape of Figure 45. The exenplary
includegp irgsialhignnerrtbles indenting adge A0f Tlaersealingpmamber Hlod aoglindrical tube

ot 8 964308 UBRDH 0L 0L 16, SR, L LY gooie

membeﬁﬁﬂleﬁﬁt@ dagh &9t Mheiopgosierdiel Refertisig td B4, haUER indenting
he tube gripping menber to tend to return to the

edge 29 EninirbeRpsEase Unfey thex@iping membenidsping chambyt Mijen the
fitting frgeglﬁféattﬁad 4 QuCAYSE s 'iﬁ‘&e 8@9%;%9 %ﬁgqg{élgg?%% esﬁﬂpé C{Nasher 18 as

urn tot ererre ere
indicateidsbjp afrbedoQ6p vasledbsdng biedtubktihdantihg redpe éOtmtoFtkguﬂube 4’Bhe tube

e fitt s di sassenbl ed, the gripping nenper . .
indentinggdie; 1 gl el dRahibie 15 ShptoiiiCh 62T bpgerdes erivping
membet 1€ afd {HRRUNI1 TRABE ’EheV‘ﬁtltlh§ hebdien L\E()h ?éf&%g@@ FeS h@@ ewhen the

when assenbl ed with the tubing. ccording t

fitting Hhistrwled algpéﬂ@tannﬁlar hedsp melsniimg edgs| 69<2atwtsomt0 the fitting body 14 to

prov1deaap peiai ROGE 811 g'l 8%% r%)?\é a¥1¢ ?% ﬁéhl&%ﬁlﬁ%ﬁ) 55’(5“ EB% ﬁ%gglng member

mdentntgl &%e%’%ﬂmtmﬁltd'fﬁiﬁ)@ip}mﬁg ERMbEEND S prdvidees Beud GRtwdehtthé Gealing
formance, Faor exanple, a lubricant may be applied

membet 69 284 e tibe EEARIBAGRMES 14 tleranstenbadinenti Bhen thesfiting 10 is
dlS&SSGIﬁF eg%'e ®be gﬁ'gﬁ%l% mgfnﬁgleferct?mghe <T§cte Fﬂogtﬂélglbé(i In 1 t%lS eltnbadlment

ustrates fatton o ting 1 I°us
the gr11:>b;ngFrngub@r @, Whenedaok, ermhadntorh 20 ahseatteirastetield wih 4 lredened

ri er 18 .and the cam nenber 620. Th
indentie e 64D [ s BTBBH TSHS™ ERA T ot nipeguied wp. o
anotherWhbdaxASR! @ Rfppiigl hahber 13BbEABESrom the tube 12 when the fitting

10 is disassembled. In this embodiment, the gripping member may, but need not, be made

from a strain hardened material that retains some elastic spring back after pull up that causes
the tube indenting edge 20 to disengage the tube 12 upon disassembly. As one variation of
the example illustrated by Figures 48A and 48B, the orientation of the annular gripping

member 18 may be reversed, such that the tube indenting edge 20 is adjacent the drive

33



and net hods of applying the lubricants to tube
fittings are disclosed in U S. provisional patent
wa@pplioearé on 60/ 652, 631, entitled "Fitting w tPCT/US2006/024776
Lubricated Ferrule,” filed on February 14, 2005 and
publ i shed United States patent application Publication
surface Rmblbr teoocufBoatin, Ser vhk iNdorcdd 86 8hO4iftingebodyt L€by the body

mdentu*gﬁé%a dg%%ggﬁb lﬁlgré:‘ %{2%61;[6 l&ﬂcﬁ?r@%dehyeﬁj ened flg\,gtralé;péﬁB the fitting

can be hﬁﬁ@efhbbad sref %a@s!éﬁﬁ;lédnwithQdubst@ﬁﬁdlfyeiér@de1a[1 Q@L32ke between the
or di ngﬁto the present application, a fitting nay be

ﬁttmgbﬁ[i}s\l,fl@g@ tbe bl tipl e tube gripping menbers to
provi de additional sealing |ocations against a tube.
[00134] onécwdmgéﬁ‘@mthmp@d oh&eqafreteneapiisetiar, |a|zf;1tmgmay provide a

erfor itional .functi
seal berfEP G e AL hERE R0 A bied R fre Fmalimpan Walled fibe, by
olampln‘gltbds aﬂaleQiéﬁweelnl’thé h@e %Xl@ﬁﬁ'g&nélhlbéﬁa‘hﬂ %H@Hﬁf&)éeﬁérﬁ%frﬁctﬂ?e Figures
2 fitting includes a fitting body (not shown J
49A a“éi PBngcheatber s alusigter @Bee@ﬁmi@Wnéttmn‘é@r acrgrding ttgbswh an

i n

embodntﬂgﬂl’rg pié}%g%%?{g éﬁ\%{t{l fe(i glﬁﬂ%‘p%A 04 49?1%091% a%ag bg%ween a tube

grippingameudbar 702 bed gri tpbn hgckampﬁng)lhe&ﬁléle B&Td'eanﬂﬁrtﬁlbé ghﬁpp”itﬂg member
ar rece

{
702 and G B B b S G BB DGR 0t o bEAbedimeph e tube
gnppmgﬁlﬁ‘[&ﬁlﬂ ot mePaRYe riesﬂltarﬂ)%f uBNeR86 TRe ?é1h§)%é11%t s'dlﬁ@ture 704

gri pping portion and the nut engagenent porti
reinforcey ghe tubnal2dtooritovancgasescal Thee Emh@dgbﬂtwp@mg gnmptngomeﬁlﬁér 702

having é n%alggc%%t 1dg h'e t@lber:] g?p eg qﬁﬁ%@oi& ﬁwgsrtrfa %%fguI%s 49A and 49B

includes é ﬁtth@éﬁoc@rﬂ %D B lﬂﬂuﬁVOé} Tﬂﬁ@felnﬁbro‘éﬂlreﬁtaﬁﬁlcﬁl?@ 70828 thdGnnular tube
fitting is pulled up, the tube portion 664
rippingIHgRGes’ ¥2n e"ﬁteublé 78% }Smﬁii@rﬁ’@blﬁ%ﬁﬁéﬁhqgtt@g oy éoéxuf\ tube 12 having

¢ s GARISTRDLFECi 595 FRARBD SR ST S

708 intcathe fTtbihg d0i nﬂlmntfelmeﬁ(%ﬂt gngage 504 h:ﬁgag&t; %ﬁllﬁtferlﬁﬂturface of the

surface, 670, e tu in ortion 664 and the
end porfi §‘2 Hg et pﬂfff ?%1?866&%55@&1%%%6@&% &pisiagegnybled between
the fittirlgOWé&RIyd7 OU‘zﬁldaﬂB@%hﬁ?V@S t RefeliReLo It LRI 498, Bgﬂ%ﬂ;&gg ?g\g\gh&? shown

nut eng ement gortl on nmove as | ndl cat
schematgpBy ab 7 85,i appbeselotrsdge rﬂemtubwgtlhpmMenemlhm 702 to Alamp the cylindrical

tube encf W%‘iﬂs‘?c et g%ﬁgfrg%g R ?gtilﬁ%a;g“éﬁfhegﬁﬁ%\gg ; hedif 28 lgq, ]héélut 708
are tightan&enl proeideacsal Kb@w@irnl tRD it Q%l@h@&bbﬁﬁ)mﬁé t@R212. The
and the tube 12. The nut enga%errent portion

remfom%ﬁ%é@@@#‘d%ﬁ@ym deBnerhpppah gt tepfitting bady @f ntabréoe formed as
part of at %g%atﬁﬂeﬁﬂwl ]i)lgg %tﬂlgtuldeﬁ} SWE%St%}{ceg tl?%%‘gpg)ﬁﬁ?%%ﬁ%%el 702

e between t e gr
into engagemient withi the tube mﬂe@d@ﬁfﬁme&' bg oseal moge athv it BRDthe fitting body

i ncl udes canm rface 684. The canmm
706, the gippiiganesaherg0d, BRe GG HcgapS Guotiriadte fHae hat casct with
the nut, G SRVRehe iRE Shdnf¥er t bk g

sear%OMettg/ween th eéiglrjll5 p%l ng mren%er 1§§r?r%15911ﬁ§t1%¥ gg’ _?ilﬁures 49A
and 49Bwiheneinfcémentistrgctive 1941 asgels . tube in resisting the clamping or swaging
forces, which may be of particular benefit when used with thin walled tubing or tubing made

of soft material.

[00135] Figures 50 and 51 illustrate examples of fittings 10 that may be used with
different types of tubing, including thin walled tubing. In the example illustrated by Figure
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The grippi ng nenber 18 engages and seal s agai nst the
seal i ng nenber 660 when the fitting 10 is pulled up.

WO 0®18@57Accor di ng to anot her aspect of the prBSENS2006/024776
application, a seali ng menber may be provided with a

50, the i E{tg% glchldggagﬁéngsﬁ % %g}%lf: a ; gy%gglf@p;gglngg‘lmr;?@& and a

sealing anentbee PO PO Guke o ASerng R%a ese
ortions may incl ude |lﬁdent| ng e g{é\qs8 lgi Ap eaéml'l%r@'ﬂhe Sripping

portion 9}& ang ﬁéatpmthr g ehegrgymentpogiiorp 4 gl ineesdaing Weeibet 8 includes a

e A3 LA SR 108 R, LS D

tube relbfmigerﬂﬁm saruoiute 164 i1t tetlBred ah PRIANS 8,
58] 110, HEToer” 800, e aRe oot B RERU TR iformen
structurg’ /¢4, comprises adyalmug:\g r2eeOVE SR8 afidh 48 Buélmed ss;faammmva@heinohned

surface Uh@tengﬁ%‘e! uﬁeﬁm% rs l’Mﬁ SPRg! uﬁa 3[?1 g_(ilent I gg ed portlon 726

The sealing ne O I's a Cy
defines gmamydhr capnaing amfadeei?BZb ady ﬂtﬁd@ﬁbdﬁ&l@%@tﬁe&%lﬁsn %Bemcludes

q b d d
b e
722 is dllrﬁdtedltbyl’\meﬁlﬁﬁﬁmﬁg shfade 30l ﬁ‘llt(g ¥n%a%§fntebﬁal?tﬂttﬁ H1 a“ he tube

i ng _menber 1 ndenting
grlpplng| %O jon | ¢lpmpg thQJEUb@r13/egésnls’£ftheen®&edngﬁ1@e§ 73,0be the sealing
t ed by arrow

s S ) R R 0y Lo e T e
fitting istpubled uith&hanbte ifinderis pAltedady %ﬁz&aﬁﬁgﬁfdtﬁ@oh)ﬁﬁ%ﬁ§ %%amst the

At b%(g, i\‘?b}fg 12 to provide a seal between
ing b Xaeple Hléus@rgﬁé byoFighensQ, Hbe flitting pap be; dp;utslemfdled and
reassemﬁl&i wﬁﬁfs%%thﬂgalfyozei':d ?)gél éa%%ice% n?elnng géttbrg Y 1121&1)5(1 the tube

pul | ed up, the annu rnde
12. into the fitting body 14 to provide a seal between the

fitting body and the sealing member 690. The gripping
[00136] rrenbdn thmeiemtpmghﬁd@t% e9Figut S1i fHeOﬁttuhg 197ih pﬁa&ga fitting body

706, ggg@ 368 to provide a seal between thé sea
any =ht{PE [SEPP énegprelgﬁ p%gl seahemender 740, end a drlve member 741,
The tube%?%ﬁig"ﬁﬁeﬁqbe nbii8ed Jif DB Ale! Sgo?oérfgagsos ?1?.' 22? Elﬁtan gnqular

tube gripping menber T enaing con

drive mempge@a’g@mmimm‘tlort (= gTheablwegnéfﬁHé}%th@‘menbﬁbrti@ﬁ €44 includes
nneal ed materi al

be
an m(’hnga) e SHrTRes, %jni ﬁ]& B@di?ﬂel@h%fe74§h€ﬁhtdﬁ&ta b gtjppippinngnber
engagemafﬁrﬁlﬁ’florﬁ ga8l AFitEeS BeaVRhARGH hg&h £
nbodi nent . t he gri pdg:sn A n%rﬁ)?J d?ggéna!éiggeg%% glﬁlﬁrﬁeénem
structureﬂd)élethfg CRERESS t deolid 6é|quthi(1uﬁ>es 18i sdhsanipf@demdn dulicSire 704

t t d t
comy O R G bl bie 7o
engages &l amict Sulﬁmel T6Q drank nfel eThﬂOéH@@*%ﬁthﬁﬁ'tl&?Z@@ﬁeﬁ&% a'iluﬁ%ular

0 to disengage the tube

[
ammlngoqugf% ggﬁ% iﬂqepgrn@n@emh@r i oeluges ahen@md'pjre/e surface 753 that

cooperatds it nd 4 t he onj ent
per ts el anlﬁsﬁggleg)ré}l%%‘%%% gAr%u?g mem%ef during pul up. fo ttmg body
engagement portion 748 includes an annular sealing protrusion 755. When the fitting is

pulled up, the tube gripping portion 742 is directed by the camming surface 752 into
engagement with the tube 12. The tube gripping portion 742 clamps the tube against the
inclined surface 760 of the sealing structure 704 to provide a seal between the gripping
member 722 and the tube 12 when the fitting is pulled up. When the fitting is pulled up, the
sealing protrusion 755 seals against the fitting body. In the example illustrated by Figure 51,
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menber 18 may be reversed, such that the tube
i ndenting edge 20 is adjacent the drivesurface 28. In
W pog/oexsmé | gur ati on, the tube is forced into tPEI/US2006/024776
fitting body 14 by the body indenting edge during pul
up. In the exanple illustrated by Figures 48A and 48B,
the ﬁttmgq earf |bbtd1$fg§s@dﬂ6(ﬁ)@ﬂdl rwasssahisrlewith rybsteiiaympre devialt ¢learance

ub Z X cl earance between the fitting

betwaen@tb(]@ttn %3%6 %lﬁléf{hﬁ@gb ? [00134] According to another

aspe f the pres plication, f|tt n
100137 by b T st iR AR g 5o P Hn b Rahengions may
be deSChH@@ ardU Gy sidted %%re@%aﬁp%ﬁlboﬁféﬂn1rl’\’9&dnﬂﬁnatti&ie in bthe exem dpleuy

cl anpi ng the tube between the tube grlgplng menber an
embodingentse ithrese vedersnaspeets.Leonoenss aid fatuees WYNbanged gpmany alternative
embod1néeg1he:é§f11%rc1%lfﬁv¥%% lﬁ%ztn a rargo%n 't?%&lcﬁlr yaﬁlﬁ'sﬂlﬁ'c%glb]@ahons thereof.
Unless ekprebtsy E)aihﬂi:dbherd?n gusech cbMviadibng il @Ib%dndlﬁﬁatﬁorseﬁd intended to

bet ween a tube gri ppi ng nenber 7@2 and the tube b
be withigy Hhepbeeget oe theuBroseit eonse StibelgirhpV e MeRpwT aligrpative

[ r c t a
embodlr@eggs QT L& tﬁg ﬁg&egstp eSS U&{cgfétgtauﬁgﬁ‘é{?llre;sp?ﬁ Egﬂ% n%ﬁf@htllc}ﬁs Luch as
altematlvmmateamts atrsdtanep, cmnﬁgufaltlomj gleethd'dse crreuitsf dedegseantd components
ure 704 reinforces th as

softwareg ISy, ot ity HSTTEE 4 g oan e anBee s Py be
descrlbeé IQHJUII L8 Qle@d"ﬂ)tibﬁée atdR® ihnddh® bé bldoReidk® or exhaustive list of

| ustr at ed by Fi gures 49A and 49B includes a fitting
avallableb@ljymm embadinents, whdtleer r esendy denosix OétlittQY:IdGY@OWB@Af Those

e T 5420 b2 B DR LS P

into addRRvikNgnisodsbit and uedslwitldy thendopead the peespoir inivertiodd even if such

inserted through an_annul ar bore 712 of the n
embodineiy a&@ﬁ@@?@ﬂ@ 1o Thbeirw nAGHEEREA, LT Qe SOP foatures
conceptse%gaz%gg t@rb; RleCtihvRht ;}ebé’fde%}?oe%nﬁelgﬁf ks 05%1%% aOfpleferred
The annul ar tube gripping nenber
arrangerags enbinethol e swebe deschiptidn tis hog itedied M&L@gdsttth@‘f mch feature is

708. Referring to Fi ure 49 ucture
1equ11edsq{dmeggwe%frgcegqprvs soﬁ@e al§§1|11 flélg(ﬁ? oreg rx Rxéretpaﬁgntatwe
values afid keﬁ’x@b%a?%%ud%@%o b ipiRickdihdend thedrdsed disdlbxRre Rewever,

agai nst the reinforcenent structure 704 when the
such val‘uaes ehdh garigos pre7 08 tanel constthed ity @dinaiting ispit @erretiptended to be
s R BB E G AR IR 060 8L TSR, e

and conbéptslefdyrniedeggepayr ideafifibh@edkld 4d B@n@ﬂﬁi%nﬁﬁe lmyfohﬁmg part of an
formed as part of a separate nber. The nltq) %
inventiog; sy iffeBtingaiionn iy nptoiniendet hféng? CEORHYCs néwbéﬂr SFoBere gy be

n h y f
v S GRETE Bl o, B RS, BRALRY o i

expressllyeckbmlﬁea @8 suchnat émqb(drttqf(arsabmfre nbfenisord itlspinyentidng indtend being set

o b R M B8 O L e o

limited [0 BERERnDIAINEHs4 Baeu{gﬂx%qﬁ@émifnoap@d@emnow thetdsi& tR4he steps
assists the tube in resisting the clanping or swagi ng
are presented to be construed as required or necessary unless expressly so stated.

36



forces, which may be of particular benefit when used
with thin walled tubing or tubing made of soft
woraioendzre [ 00135] Figures 50 and 5 1 ill ustr ap@I/Us2006/024776
exanples of fittings 10 that nmay be used with
different types of tubing, including thin walled

Claimst ubing. In the exanple illustrated by Figure50, the
fitting 10 includes a fitting body 706, a nut 708, a
t ube grjppi ng nenber 702, and a seal i ng nenber 720.

L b HBEGPMBHFAG: nenber 702 includes an annul ar tube
grlpplng portlon 722 and an annul ar nut engagenent
péftnedpdyoand The seal ing menber 720 includes a tube
gri ppi ng nenber engagenment portion 726, a fitting body
ah gaydareinbe gopping men@gr adegedita b essembledowide rolmnﬁttmg body, the

e E T T PELUAT

deform®@fonoyfen 38 walled @ tb ARG c1$¢tﬁﬁi€feﬁtlzl4@n dhen a@@ﬂnbﬁlﬁg hen the
surface 740 engages an inner surface 74 of the tube

fitting bpdy ang ghedpbragranming member gr ayaibiedt vitk theahinawplladanbe to provide
a seal b@t@JE@i'l 0 té%gg ?%xg%mby]aﬁldfthé Flhﬁ‘ %alﬂg %bg hgagenent
portion es an annular "seal I'ng protrusion
733 When the fitting is pulled up, the tube gripping
portion 722 is directed by the caming surface 732

en he t 12. .The tu i ng .
2 5Bt P RE T L vk S B8 T g bt gl s fpin walled
tube ca® %%fs%gﬁaté&(frdi’ﬁ tﬁé“ﬁttﬁlgaiddﬁ}gvﬁﬁdu‘# %ﬁwéﬁtﬁpﬂxlﬁpm@(léiﬂérgeoﬁhe thin
seal between the gripping nembe and the tube

walled {ithenwithaespeet fonghei ttingl basly afper thheﬁttmg]émﬂy tamdrt@eltsbe gripping
n [ |on 733 seal s agai nst
lnmnbef%%%$g9¥gﬁakgggésﬁﬁh ?h§“§¥g§p 1°& i I I ustrat ed by Figure
50, the fitting can be disassenbl ed and reassenbl ed
with substantially zero axial clearance between the

tting body 14 and the tube 12. [00136] In the
3. ibgﬂﬁe itting %fsvt]fqlglt Q dvflf.)l;mpl aélogxﬁ_rl SR quag@rpﬁ*ﬁ hﬁ)a width of less
than appro&inkdes 0@)3@'1ﬁ6ﬂe§]9 body 706, a nut 708, a tube _
gripping menmber 702, a sealing nenber 740, and a drive
menber 741. The tube gripping nmenber 710 incl udes an
annul ar tube gripping portion 742 and an annul ar drive
L a I The.drive
4. gﬁgglg)e nfgtnr?g cgfle? Zéllgﬁ% 3l ég)s ﬁllqr I%% &in Cflr{b&llg e\c}ge has a width
of less thaud ﬁmexﬂrfhﬁaly O'IOBO s@abg. ng menber 740 i ncI udes a tube
gri ppi ng menber engagenent portion 746, a fitting body
engagenent portion 748, and a tube reinforcenent
structure 704 that engages an end 34 of the tube 12.
t C
I R 3 MR S e R TGy oy
sealing orticac thay 66nle ngaigs stharfitiing drody uwlicac the 76Ht2ing fbadyeartduthe, nut are
tioht Thetﬁnggge q% gortion 746 defines an annul ar canm ng
18 enqupf gEFESICGHRC Y i ve menber 741 includes an inclined
drive surface 753 that

6. The tube fitting of claim 1, further comprising a nut adapted to be assembled with the
fitting body and over the tube gripping member, wherein tightening the nut with the fitting

body drives the tube indenting edge into engagement with the thin walled tube.

7. A tube fitting comprising:
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cooperates with the inclined surface of the gripping
menber during pull up. The fitting body engagenent
w@enrias’«¥48 i ncl udes an annul ar seal i ng pr ot r BGT/U82006/024776
755. When the fitting is pulled up, the tube gripping
$ﬁ¥t| n 742 is directed by the camm ng surface 752
genment with the tube 12. The tube grippi ng
Eortl on 742 clanps the tube against the inclined
Orfradented dpbepssembled evithi the figinalsdyr e 704 to provide a
seal between the gripping nmenber 722 and the tube 12
Jihamularetube grippigg ingerghelr ladapted to Vb esseittged bétve&if tHeSfitting body

and thefill! B3 1Be. Sid8ied SR BN B2 BRIy Bk s A Ginn.Eaee Gdrrted to
deform 511,1tbehefhf31h tHd fi ﬁ@m? dadPend tm%@klgﬂteﬁ&ﬁoﬁ ARSREIR ?ﬁ)wde a seal

b th substantially zero axial clearance between
etW"’ﬁ’nf ttPﬂP@ SHBRI)S Tpmiiey ant e wbe wherefnoie 37e gﬂppluag wr@ibet further

[NYATa Y] MUmsm
Compusl nvent |Lo§rsl%§r§qg%émgg g@ %a%t %’ ﬁsq PO ¢ SERlmg Sﬁ‘é‘ﬁ%‘? Af the fitting
body wmmh balfigithg hmdgtarrdb theatui are tightdnbe oﬁmd fb@fd’pr@m@ Qi sefﬁrbteﬁween the
ese v ects, concepts an eatures may be
“meg“m%%%nﬁ %WEWVfQngWHQFﬁVe enbodi ment's, either
i ndividually or in various conbi nati ons and
sub- conbi nati ons thereof. Unless expressly excluded

herein all such conbinations and sub-conbi nations are
8. Thetwhe dgingootdaiwi 7.hviereinghe sea;liagcsﬁrfacteeofﬂhefaxﬁg body comprises

o\Y the ar i us alternative
an end thety B 1880y Pdelting dlsb BSfengd Bhiafy H30U indhe BighcEppSEHnber.
features of the inventions-such as al ter native

materi als, structures, configurations, nethods,
ices._an conponents sof twar e, hardmare

ircuit de
O LIS LCloa {oP RS BoIoa O dhafive hicmag edee and the
body 1ncfeﬁﬁﬁé EQF is BRdeRR L%[h o TP B é}%ﬁf@oé%ed herein, such

descri ptions are not |nten e a conplete or
exhaustive list of available alternative enbodi ments,

whet her presently known or Iater devel oped. Those

0 SRR LA%B0 RXGERE LN 9B S5, L TR P can o

separatechﬁdlrt ihe rfaﬂmgbfmydmmt mb@fhﬂub)l&&%l%dd%iﬂéni HEns ARGy | respect to
the fitti Epdg é i.nventions even if such enbodi nents are
c fithing Qﬁ?ﬁ diag fttpe oy ad theerusiare disgrapmblen afteythe diteng body and
the nut ERAOUSIA (SRR BRI 6, cODCepts of aspects of the
i nventi ons escri bed herein as being a
preferred arrangenent or nethod, such description is
not intended to suggest that such feature is required

11, 0 essar unl ess expressly so stated. Still
ﬁm?ﬁﬁ ngco Sf y or representative values and ranges

ga bg.h ed to assist in understanding the present
sciAdyd owever, such values and ranges are not to

ge construed inalimting sense and are intended to

Phe crinut azemblad wih the ftingbady ihy nitfhayingexparmskir pore sized to
receive tBd @b aNpreover, while various aspects, features and

concepts may be expressly identified herein as being

Cj nvepf a}{ﬁllglr tugg rgﬂbplgg aerntlbel asfémbled between the fitting body and the
nut, the tube gripping member having a sharp annular tube indenting edge that plastically

deforms the tubing along a circumferential line of engagement when the fitting body and the
nut are tightened on the tubing to provide a seal between the tube gripping member and the

tubing.
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i nvention, such identification is not intended to be
excl usive, but rather there nmay be inventive aspects,
w@oncemsse and features that are fully descri bePCTIES®061024776
wi t hout being expressly identified as such or as part
of a specific invention, the inventions instead being
set forth in the appended clai nms. Descriptions of
exenpl ary nethods or processes are not limted to
12. mn@ fitsigost elhin@llll weiicegls tixssdabbeorgyeeR bl fude dridpalel me@B&Sand the

or . is the order that the steps are presented to be
tubing @Bi%‘tsrlﬁ@dt wher g itiag besty %ictb@ Suk grevhsessrmntda plb dightening the
ube fitting conprising: a fitting
ﬁﬁu@t%hg%&gﬁgLﬁggﬁgﬁﬁﬁﬁ'% tube gripping menber adapted to
be assenbled with the fitting body, the tube gripping
nmenber having a sharp annular t ube indenting edge
ormation o

3. TSR BP SOl SRR B APy g B b ARG GHSE can be

separatth@om tthe fiftinktHodg v&iﬂ@)ﬁt ﬁib@taﬁt'iﬁi akiblp e oBEinRRA Jfghé'rﬁﬂm%r wilk spect
assenbled wth the thin walled tube to provide seal

to the figpgeedy when ihpoﬁttlggib@éy 3ad S rare figagsaeibledi afftemiiei Biging body
and theﬁlﬂpﬁave%eer}-ﬂg%&ﬂéﬁeorfi!h%:h Of claim1, wherein the tube

and in wal l ed tube can be
separ at ed fromthe fitting body w thout substanti al
axi al nmovenent of the thin walled tube with respect to

e fitti bo ter fittin bod and t t ube
5B guinego e e Shebn husL et b g @ Tow
temperé@@ie cBfbhutidhon procckhie tube fitting of claim1, wherein
the narrow ring of engagenent has a width of |ess than

approxi mately 0.030 inches. 4. The tube fitting of
claim1, wherein the sharp annul ar tube indenting edge

15. Eﬁg _iliﬁtéﬁ@t %Qa@g ?W@rélg% fBe ggﬁsb\f}%trﬁ!ﬂ%bgr %gg%sgzgﬁeéefoms the

ing o ereint
fitting igfdyptpip’tgvﬂe ribeal bamaem ﬂ%grﬁopﬁl@meﬁfbaf and thpofittingrbodathen the
ainst t fitting body when the fitting body
ﬁttmgbﬁibi afl erﬂ]i‘(t g leg ?nﬁﬁt ened on the thin walled tube. 6.

The tube fitting of claim1, further conprising a nut
adapted to be assenbled wth the fitting body and over
the tube gripping nmenber, wherein tightening the nut

16.  khe Hitfing o? claithng ivybdlgmrdthevfebe ghepingbeeibeteendages adigplastically

defonn% ﬁ}eﬁtﬁgg %gﬁ)gf n}éro\#léite ha %tehileig %\g l}g'n%ﬁmfg&?e:elgiaeg patn§ éfl? P 51615 body
when tRSREADbED) Md the hbieart tibhtendl. body,

17.  The fitting of claim 11 wherein the tube gripping member engages and deforms an
end face of the fitting body to provide a seal between the gripping member and the fitting
body when the fitting body and the nut are tightened.

18.  The fitting of claim 11 wherein the tube gripping member comprises a tube gripping
portion that includes the annular tube indenting edge and a body engagement portion that
provides a seal between the tube gripping member and the fitting body when the fitting body
and the nut are tightened, wherein the tube gripping portion and the body engagement portion

are connected by a deformable web.
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an annul ar tube gripping nenber adapted to be
assenbl ed between the fitting body and the nut, the

WO ae/0epsipi ng menber havi ng an annul ar t ube i PCENS1006024776
edge adapted to deforma tube when the fitting body
and the nut are tightened on the tube to provide a
seal between the tube gripping nenber and the tube,
wherein the tube gripping nenber further conprises an

19.  anegkaig dTeUmi Rdedreingi g et cafand g6t 4n@ tgefilingbady on the tubing
sealing surface of the fitting body when the fitting

causes geflpptiomaf thsdubparipRing portipk siidemect tlhdhe bhedy engageragnt gertion to
nb dth
bring ﬂ‘% tﬁ?@h&%hﬁ‘%ﬂ%%ﬁ&ﬂl?ﬁgﬁﬂ#tﬂ? tl ngéTgf ilr aianm 7, \i/her ein

the sealing surface of the fitting body conprises an
end face, and the body i ndenti ng edge extends axially

t 9. .The tube fitt] f :
TSNS d0 B PR AE R g Sy LS LR O ceuing
protms@@lgﬁataaaeénab @xmyiyrohndl%méwgnﬁﬁlggeme&beﬁfodﬁeewe Liiséeﬁgbeﬁween the
har deni ng process. 10. tube fitting of claim?7

tube gripnmganemnbaiand tisditng bpcrlsnghmeihb ant amthe Figting inglycantigheened.
separated fromthe fitting body w thout substantia
axi al novenent of the tube with respect to the fitting
body when the fitting body and the nut are

21.  dhsdesegrbf ethmfllewhbzl’eam thiet fiiting Hodglyinelnded heecalitig pr@wesion that

been. tighten he tube. 11. A tube fitting .,
extendiBh KRG B5Ing OPRY F0 PGB dy S Hje ke e bscibping mrper and
the fittih§ 8ody Whél@e BQHMd thQ%ttﬁ%bd&?‘éké‘ng}ﬁéhe%nnm ar bore sized

to receive the tubing; and ¢) an annul ar tube gri pping

menber assenbl ed between the fitting body and the nut,

t he tube gripping nmenber having a sharp annul ar tube

[ e t hat t
22. gﬂg ﬂ'ﬁ égg?f‘f gl% e?gn fér%ﬁ h%a‘éulb¥ %ﬁéﬁ@n&’?&l 1%18 @gs a sealing

protrusfohtthatregtdndd yxiahyg ﬁbtgetmuﬁbagrﬁpmmghieﬁmeﬂtcoprobm d nsj,gbl MWgen the
roweas etween the tupe gripplng nenber an
tube sripRitE BEm & agl t%wfgtnag PeEhyher tha ’gﬁtlﬁg ogy g ks AUk de lghtened,

and theSiBb ghgﬁxlﬂﬁ el ke 19151}19&' J‘gg (‘)Tgf?é gﬂﬂqls RenhuBids axially

remain tact when th Fttl e nut are
from theitstzsgrippihemherbeeio dligyhhe titreggrippegf mt:mbﬁgwtbb dgspactdo tlmefitting
bod nut on the tubing. 13. The fitting of claim 1l wherein
°4Y:- the tube gripping nember and the tubing can be
separated fromthe fitting body w thout substantia
axi al nmovenent of the tubing with respect to the
fitting body when the fitting body and the nut are
23, gdihs AstEweadl céadmalflt\@]@erplﬁéhep fube igApPipe @yember comprises a spring washer.

24.  The fitting of claim 11 wherein the tube gripping member comprises a spring washer
and the fitting body includes an annular recess that accepts a radially outer edge of the spring

washer,

23. The fitting of claim 11 wherein the fitting body includes an annular recess that accepts

an end of the tubing,.
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and the nut have been tightened on the tubing. 14. The
fitting of claim1l wherein the tube gripping nmenber

w0 soohaexdedied usi ng a | ow tenperature carburi zap€DOS2006/024776
process. 15. The fitting of claim11l wherein the tube

I ppl. ng penber engages and deforns the fitting body
26. ?@e g‘?t&ﬂﬁ %Clal%éélfu%mrv@éwrtsm grelgndi mgmbemiseemblad behecen the

fitting Hold L y : f.i ' and t nyt .are

ins ARG 050, LI LR SAL (i e s

member ybba gealppipngyideitbeween gagade aippplgasitingal hod 88l SRRP member
the, fi o provide a seal between the

i ng. bqdy t
Whm”hapﬁbﬁFﬁéeﬁgHﬁgwdﬁm? #erelt t i ng body when the fitting
body and the nut are tightened. 17. The fitting of
claim 1l wherein the tube gripping nenber engages and
deffrns an end face of the fitting body to provide a
27, Hheafittmgofskimili dughermenmyisingbaibe anlettdyadeivice tissegathatiyetween
TR E N y and the nut are tightened. 18.
the nut é‘lﬂl:c}gﬂ? f@tgugfﬁgi’%?[‘]‘%f‘g"%?n 1 1 wherein the tube gripping
nmenber conprises a tube gripping portion that includes
the annul ar tube indenting edge and a body engagenent
ortion that provjdes seal between the tube gripping
28 TR BRE g dTmel I Vhereiaghe Juge aiering Femiter itchigiebsayanawidr body
biting edgtethat!blaghi @1l | M 6 PRI
_ ¢ &%?tiog and ﬁghﬁggﬁﬁznba eﬁgﬁfkgg?ﬁygﬁﬁglé&%fﬁ%@&?gfutmf
tightenegy{o proysiegrsaeithietvsgatiha @be Bhippingtmannigpr ahd tedfitting Body.
wherein tightening of the nut and the fitting body on
the tubi ng causes defl ection of the tube gri pping
portion with respect to the body engagenment portion to

29.  THeifitng heclhinbel iwhdeit theguledgeydint M08t Aekudyd § Rath :
ting of %Fpeﬁﬁr% 11e wher ei n theatgig“g portion

t ubing. . 20. The fit .
that eng%g(eis ﬁlbqgwalqget 1bif wirafmsoiihe guhing gopr sing g sfertddap a junction
f the i@k o "WoRP LAY rEIhEr Lo,
ot SR A58 LA LI BP0 IETIS Wyed n e

, provide a sea
tubing. the fitting body when the nut and the fitting body are
tightened. 21. The fitting of claim 11l wherein the
fitting body includes a sealing protrusion that
extends axially fromthe fitting body to provide a
30. Thedlitibeoiweaim 1 hehbrRethe anRRiaN BodRAtgy I &
g;d%?mhen_the nut and the fitting bod@ﬁggghgf%ﬁ%%%%%gﬁthm
presses the tubgpdenting ¢dgg 1P the mbimervheibe abnandtbe fitthe tydiy pre tightened
on the tufBgber includes a sealing protrusion that extends
axirally fromthe tube gripping nmenber to provide a
seal between the tube gripping nenber and the fitting
body when the fitting body and the nut are tightened,
i ncl udes a

L he be i.gpi ng nmepber further
O T T A N S,
biting edge and the annular bore of the nut defines a cam surface that presses the tube
indenting edge into engagement with the tubing and presses the body biting edge into
engagement with the fitting body when the nut and the fitting body are tightened on the

tubing.

32.  The fitting of claim 11 wherein the tube gripping member comprises a tube gripping
portion that includes the annular tube indenting edge and a tube colleting portion that engages

the tubing when the nut and the fitting body are tightened to damp vibration of the tubing.
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fromthe tube gripping nmenber to align the tube
gripping nmenber with respect to the fitting body. 23.
wabh@70025v6 ng of claim llwherein the tube gri ppP@ImyUS2006/024776
menber conprises a spring washer. 24. The fitting of
claim 11l wherein the tube gripping nmenber conprises a
spring washer and the fitting body includes an annul ar
33. that, .accepts a radi,ally outer edge of the
’[S:%? ;ﬁﬁgng\/é@ﬂ%@ ?ggl}la}laﬁ EOTPHEING G 1§ ieicainemtistruntuer ghah endvges an
end of the tibing whedYnd figihp 88 %ﬂd?ﬂy'ﬁl’ egess Lhat .accepts
Jeast 5 2N €Nd. of the tubgng.§6. The t?%?ﬁ%%EI?i?ﬂ © %@Tg,mmhthatm
St a popfqnRfra radigpload iapjicd tg tlantdbimgrtyahe ags %mslpbﬁ@lnb@ﬁw& ®applied to

the reinfoR&nfdnt hgg hody and the nut, wherein a seal is
prog%ge% elgben the fitting body and the gl and nenber
and a seal is provided between the tube gripping

menber and the gl and menber when the nut and the

| tEin ody. a i ghtened, 27. The fitting of claim
34 % ’?tfﬁlgf?grcq%g‘n%}e ATy Eher ighdotcemest strugtutevs defined in the fitting
body. assenbl ed between the nut and the tube gripping

menber. 28. The fitting of claiml1l 1 wherein the tube

gri ppi ng nenber includes an annul ar body biting edge

that plastically deforns the fitting body when the
i ghtened to provide a

35, REAT he. nut are t .
: T@é’ af}thggt"\?%%m{aﬁgwflﬂs%l £ irﬁlﬂi‘?‘?i"ﬁelﬁ%‘ﬁtﬁélﬂwtﬁfﬁjcqmlél‘lﬁeﬁ tot gasget that
forms a gseblyith B fiffing bédy.t i ng of claim 11 wherein the tube

gri ppi ng nenber includes a danping portion that

engages the tubing to inhibit vibration of the tubing

frombeing transferred to a junction of the indenting
he nut

36.  Tedgri@ndr ey iy i £1ing body and

. are tn?gq ht té%glé lggﬂu{tﬁg t S‘ﬂﬁrﬁsgf% %@%Sk?ﬂg“ef’}%te{ iaﬁﬁméiedctreé‘i"?ﬁn the

fitting bogy Wefg@ ingt, twierein aufirat sdabisefophed betwadh tl@@%ﬁsﬁ@@m@mﬁ%nd the
ge into the

fitt rface.th resses the tube indenting e '
iiing bOt%lg’bﬁrnﬁga sisahl BT et perresnithe {ihegerinpeng membei git Gregsket

member whert the ntutibid@e fifdng bOAG ofd &iiHiBEq0f clai m 11 wherein the
tube gri ppi ng nenber includes an annul ar body biting

edge and the annul ar bore of the nut defines a cam
surface that presses the tube indenting edge into

37 it i. d t he body biti
1 a8, AP

e
assembled betveard thidittirig bdyguidotly nar,eviidrghtLARd s id REmel Befilen the
j f claim11l wherein the tube gripping

The fittin .
gasket mérrlél?‘% eaPS é}&ﬁ‘rb{t]ingg’ggﬁ % F6G$5apisi fagmed between the gasket member and

the gland member, and a third seal is formed between the gland member and the tube

gripping member when the nut and the fitting body are tightened.

38. The fitting of claim 11 further comprising a second annular tube gripping member
assembled between the fitting body and the nut, the second tube gripping member having an
annular tube indenting edge that plastically deforms the tubing along a circumferential line of
engagement when the fitting body and the nut are tightened on the tubing to provide a seal

between the second tube gripping member and the tubing,

39. The fitting of claim 11 wherein fitting body is made of a material that is softer than a
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portion that includes the annular tube indenting edge
and a tube colleting portion that engages the tubing
wab@n003sec nut and the fitting body are tightenedr/us2006/024776
danp vi bration of the tubing.33. The fitting of claim
1 1 further conprising a reinforcenment structure that
material {RNHRAES @fppemgimembtihie ntadbiohg when the fitting body and
the nut are tightened on the tubing, such that at
| east a portion of a radial |oad applied to the tubing
by the tube gripping nenber is applied to the

=R NelS t 15 Rtk ¢o@priddg aTglend intenitey asfenibiles pstygen the
40. Th\?ﬁﬁetﬁégr??t%a%ﬂr ei nf or cerreﬁt Sstructure is dglfg:,ﬁ‘%é %EE%I the
fitting body 4rtd thg nbgdiye gB8d MERDSF LPYPAGD SRR, PR ’ e

erern t
. reinforcene r & SRISfofeed AskRibe ihtifipedgs into
camming guidacs, 6“&?‘%‘??%%2‘}1}6;1%}{])%% 1%%?/ (1316. The éﬁgﬁ ti %gglfle gl Llanigm
LA mrt O ebivponm i figire wdylead theatib erc REEERHI ’
engagem%‘etween ‘the fitting body and the nut, wherein a first
seal is fornmed between the gasket nenber and the

fitting body and a second seal is formed between the ¢
41. T}tleu?l‘fth%r LPRiE AEReFeiamsk thadgaskber mehides avfiéing tpgagemen
nut" armd the fitting body are tlghéecped. %‘1 -&h%‘?e diohtened to
portion thittdutnintefihe figing bady whemdhe S5 PXPh 611% g gre tightene
.. and a gla nber Ledebet ween the fitting
v g, e TR Ve B9

erein Irst seal is forned
bet ween the gasket nenber and the fitting body,

a
second seal

is formed between the gasket nenber and

the gland nenber, and_a third seal | ef WBE Rrippi
42.  Thh éittgﬂ@ﬁﬁolﬁ’é‘ﬁ’ééﬁ”@ﬁedn tﬂ?‘?etugﬁ %p%lggﬁ%%%é%@gﬁ &v\h Een rt% ﬁgillni
. ut. a i thd L eddegitidendddy 38gagkhment portion th
portion ‘?‘Iatt Fﬁcﬁ%e%p% c%ﬂé#?ﬁ{r?%b%)g?%%eréegognpri i

.a second .
providesad) Qe et etnethg rtppigripping mpranbey sad e gﬁtl%f)&@ nV%%%eém the tube

fitting bady and the nu gidepphbige web that
grippingnsrtiest apthiienp nel%%fff?%l& PP }utg)gl %ﬁggﬁﬁﬁégh&dge t hat S
flexes u?%rﬁééﬂé%%%f Aefr aRd tditinpbody @l Doy the@rippinefRore oAnesas

gagenent when the fitting body and the nut

the tubig.€ tightened on the tubing to provide a seal between

the second tube gripping nmenber and the tubing. 39.

The fitting of claim1l1l wherein fitting body is made

of a material that is softer than amateri al tr;lﬁt f}h§ashape
43 THDEHHG pPLhgm NENbéereirs theatibe PP, MPHDSF i f1HG 'Y

claim 11l further conprising a gland nenber assenbl ed
memorpeitaveen the fitting body and the nut, the gl and menber

havi ng an annul ar camm ng surface, wherein the canmm ng

surface engages the tube gripping nenber and forces
the tube indenting edge into en

agenment wit . b
44.  Mhbiffigngvod olaimedd iveleraiy ab@aWOQngn}?q@ntgt th rtgbt% ggmlrel% e er
on_the tubi ng.

4 T it L ofyheh adfidhgvrelyeind thhaut are
correspgRdte PRSI the I:biijbc? eél‘?pa?fl I#%‘ %ﬂteiﬁ%é: en glag ement
tightened.

45.  The fitting of claim 11, wherein the fitting body, nut, and tube gripping member are

constructed of metal.

46 The fitting of claim 11, wherein all components of the fitting are constructed of metal.
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portion that cuts into the fitting body when the
fitting body and the nut are tightened to provide a
W@ eal/omsteveen the fitting body and the gl and neemE82006/024776
42. The fitting of claim 11 wherein the tube gripping
menber conprises a tube gripping portion that includes
the annul ar tube indenting edge and a body engagenent
portion that provides a seal between the tube gripping
47.  defitteg fanbinthaleflitthinggobmpdigingwher ei n t he tube gri ppi ng
portion and the body engagenent portion are connected
by a déftorgtaldlye web that flexes upon tightening of the
nut and the fitting body to allow the gripping portion

bp engageastdisbibdBithGhe ABingHoay,fthé hht‘”lﬁvﬁfg a‘ﬁl a"i‘ihﬂiailgore
wherei n the tube gripping nen% is made froma shape

BENOr Y tigh hled 4dbe tﬂQ@e{téﬂ&s't%ugﬁ e ﬁinmafl%oi@ ALihth Falled tube
menory inparted to the tube gripping nmenb

includingy fubsipntinlly aybindriefiapé pottionhe t ube gri ppi ng member
when the fitting body and the nut are tightened, 45.
dhe fatdinforpenfentitaicmrd that wieaged the tehé pbitiohiof ghebhywalled tube;
nut, and tube gripping menber are constructed of
eet al an diwlaFhebd gipping ntinbel aiseinbled BURERI the Ftling l|:>od 7and the

nts.o are constructed of neta
Tt tllat,d?r?ng)?st‘i ?Bi“cﬁﬂﬁ‘ﬂlﬁ Wéh% Hibe bd AEAIE dhpragpregmen) stepcture when
-the fitt
i e e Y
and the thipevatlpditubext ends t hr ough t he annul ar bore the thin
wal | ed tube including a substantially cylindrical end
portion; d) a reinforcenment structure that engages the
end portion of the thin walled tube; e) an annul ar
48.  Thbattgrg gdlaign AR RkciaIhe MR RRhWEeR thB s fdleﬁhécﬂﬁl the fitting
body and the nut that presses the cylindrical
body. walied tube end agai nst the reinforcenent st ruct ure
when the fitting body and the nut are tightened to
provi de a seal between the tube gripping nenber and
the thin walled tube. 48. The fitting of claim47
49.  Wheliging of bleim ¢7 wWherde tlentinstreernént seuctaredebipies 4 plahileember
of clajm47 wherein_the

fitti 49, T fit
that propll o b e oLV i B Y EB.404 U7 ANUPShBRBERNY eavides
second faDBERSH ehef gﬁ;ﬁﬁngsﬁl%}nb@febﬂ@% SRR SkABE: WREPEl ARfs HB&y and

fitting body and provides a
the nut are tightened.

50.  The fitting of claim 47 wherein the tube gripping member is hardened by a low

temperature carburization process.

51.  The fitting of claim 47 wherein the tube gripping member includes a dull annular tube

gripping edge.

52.  The fitting of claim 47 wherein the tube gripping member includes a sharp annular

tube gripping edge.
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second seal between the gripping nenber and the gl and
menber when the fitting body and the nut are
wao c@hveasedd. 50. The fitting of claim47 wherei PCT/082006/024776
tube gripping nmenber is hardened by a | ow tenperature
53 iﬁr%u[ization process. 51. The fitting of claimA47
eriBiing oh&lampd’ JreEsin rihe rehesn backpatetsd afratul the fitting body
it t [BoTeN! - e fitting.of claim
ithour Bkl R B RRAC 8T FO R Ei [Per ol hid e Spd ohen the
fitting bady ehdthetoubareglisapsehivdededge. 53. The fitting of clai m 47
wherein the tube can be separated fromthe fitting
body wi t hout substantial axial novenent of the tube
with respect to the fitting body when the fitting body
54. ahdfitthe ¢TUdlaitd 87 Ok BasHeRb! ek b oL '
47, Vyhhgr ein the fitti nSﬂP‘Eé‘Zﬁ?g ﬁf‘ﬁy Y‘tﬁﬁﬁgﬂ,’é’%é@%f@%“&%&%ﬁ@wre’
and tubg grippipg membane condrgladmsinmialnenber are constructed of
metal. 55. The fitting of claim47, wherein al
conponents of the fitting are constructed of netal.
56. A fitting for tubing conprising: a) a fitting
55.  'Beiffttingpf elainuti7 askerain icconigoneith of frietritiingarb @¥struche of metal.
nut having an annul ar bore sized to receive the
tubing; and c) a tube gripping neans for plastically
deform ng the tubing around a narrow ring of
56.  ATgagefenibikedomgaiide tubing and the tube gripping
means when the fitting body and the nut are tightened
Hn t herifubinpgy;t 0 provide a seal between the tube
gripping neans and the tubing. 57. The fitting of
| ai f C S b l.ing_neans for
eal 1 ha Bt AT pRATRE Nl B B o TRRIE: $5 sized 0
receive thodybingiendt he nut and the fitting body are tightened.
58. The fitting of claim56 further conprising a
Qosi td bk ngippgnseder fodlplgatdy ddremtiHpend v RYuABANSarrow
. W th respect to the fitting body. 59. The fitting of
ring of SR %@Wﬁteﬁéhe Sehipe aBd dee BrbewipPing mesas svifeprthe fitting body
j L dar At . Lubi t and the
o e R L P P o2 B 0 A A o Bffgl Moans ana
the tubirfg.t ti ng of claim56 further conprising a canmi ng neans
for forcing the tube gripping nmeans i nto engagenent
Wi th the tubing when the nut and the fitting body
aretightened on the tubing.

57.  The fiiting of claim 56 further comprising a body sealing means for sealing between

the gripping member and the fitting body when the nut and the fitting body are tightened.

58. The fitting of claim 56 further comprising a positioning means for aligning the tube

gripping means with respect to the fitting body.

9. The fitting of claim 56 further comprising a damping means for damping vibration of

the tubing when the nut and the fitting body are tightened on the tubing,

60. The fitting of claim 56 further comprising a camming means for forcing the tube

gripping means into engagement with the tubing when the nut and the fitting body are
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61. The fitting of claim56 further conprising a
rei nforcenent nmeans for engagi ng an end portion of the
wWa aii7neest© i nhibit deformation of the tubing deeT/n8R006/024776
tightening of the nut and the fitting body on the
- tubing, 62. The fitting of claimb56 wherein the
tlghteneéjrqnp%? Lﬂ’”ﬁ%n‘oer is hardened by a | ow tenperature
carburization process. 63. The fitting of claimb56
wherein the tube gripping neans and the tubing can be
separated fromthe fitting body w thout substantia
61.  ghe Bitingnfehairm Scofurtherecomptrising aveirtforcempaiahedns foengaging an end

; Pt NG he fitti ody.and the nut are
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fitting body oothd tnbinigubi ng. 64. A method of providing a sea

bet ween an annul ar tube gripping nenber and a thin

wal | ed tube having a wall thickness that is |Iess than

or equal to one tenth of an outer dianmeter of the thin
62, Yed |Rans WY BRimt dycoppgi:sing: I rting.the

t ube thér_ough thegfuvgigetrg?i %%I %15 ﬁﬁé%bnlg??lg%r) 1%13%:({6% aby 2 low
temperagig eprburpiioamrestse of the tube gripping nenber into

engagenent with the tube such that the annul ar edge of

the tube gripping nmenber plastically defornms the thin

wal | ed tube along a circunferential line of engagement
63. Tie fiing dé ckimesd virtaMeaRe bk gﬂﬂﬁggﬁ?@dﬂ‘s h%d%ebc%ingn&&n be
urt her

t.he tl.ibe 65, The nethod of claim
separateg drom the fiing Sadw witheltisnbstrwsiak exiabipyenert of thegubingevith respect
to the fidth ' ' [ i engagenen uch that
e B P SRl Mg b BB RSP AL ofe betpihe me
fitting begydarahthe nneen diedutstgr of the thin walled tube is
substanti ally undefornmed by engagenent of the annul ar
edge with the tube. 66. The nethod of claim 64 wherein
the tube gripping menber is forced into the thinwalled
64. A ubshod bhploatiing @Qleaﬂ-beWe_zenTathealﬂﬁltlﬁngé)?ri@iﬁ% Mber and a thin
further conprising pressing the tube gripping menber
walled tuhehaying A fhitlngsyibayis dese thrataeqialdo bhetehilt ofi angubardijameter

- ' e .the gripping nenber and the
o e e e B MR o 21 msa Tort her
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bpg(i)glforci nlgaran fnd of fIge \%hi n wal led tube to inhibit
A58 SR FRar 186 Rdss ol AR tbRieHP IR Ine el o cvgrgement with the
tube sucHEhAOtheOdnnila® \EE B 1 BRI rBINLERNBe! YREH G PRIs the thin

menber and a tube,
walled tube along a circumferential line of engagement to provide a seal between the tube

gripping member and the tube.

65.  The method of claim 64 further comprising concentrating force applied to the tube
along the circumferential line of engagement such that the tube gripping member plastically
deforms the tube and an inner diameter of the thin walled tube is substantially undeformed by

engagement of the annular edge with the tube.

66.  The method of claim 64 wherein the tube gripping member is forced into the thin
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conprising: a) inserting the tube through the tube
gripping nenber; b) inserting a reinforcenent

w@R00a0025re i nto the tube; c) clanping the tubeP@EUS®E6024776
the tube gripping nmenber and the reinforcenent

structure to provide a seal between the tube gripping
walled tubgyly haddo?lie t ube, such that an end portion of the

tube mai ntains a substantially cylindrical shape. 71.
The nethod of claim 70 wherein the tube has an outer

diameter and a wall thickness and the wall thickness .
67.  Ths nhetloa efrcdaimofrefirder eoramfrisingepresing the fuheerppingzpembgyagainst

.- hod. of . claim7 nt her IS} i ng:
o svens 0SS STt BT SRR LR ARELE N IR e
and the fff8ng Pody.tting for thin walled tubing conprising: a) a
fitting body; b) a nut assenbled with the fitting

body, the nut having an annul ar bore sized toreceive
the tubing; c) a thin walled tube; and d) an annul ar

68. ’Itlfégx??t d OPi1%: B ARETer AR LM ihH vIDRRidnl SfitheGibRENed tube.
an

e nut that seals with an unaltered end of the
thin wall ed tube when the fitting body and the nut are
tightened on the tube. 74. The fitting of claim73

erejn.t unal.ter : - ' f.lar
oo, haashRubRSath R b ABR RO GRIBL 26 adbr WOl e oo
to inhibit! Al d] deREmbtibeotind tigamptledadean unwel ded tube end. 76.
The fitting of claim®63 wherein the tube can be

separated fromthe fitting body w thout substantia
axi al novenent of the tubing with respect to the

70. %i fobinRg ngf’gﬁéooé@@grﬁh&af ielvidad ROodYe ?%tgaipﬁﬁge bR gnd a tube,

i sasse tightening the f ng body and the
comprisimgt on the tubing. 77. The fitting of claim73,
wherein the fitting body, nut, tube, and tube gripping
dyendeatingathe tuberbtough thedulod gnipgtizd me@®er; The fitting of
claim73, wherein all conmponents of the fitting are

©anshtinted finfofcef@hadirucie indo fhetttbeyg for thin wall ed
tubi ng, conpri sing:

¢) clamping the tube between the tube gripping member and the reinforcement
structure to provide a seal between the tube gripping member and the tube, such that an end

portion of the tube maintains a substantially cylindrical shape.

71. The method of claim 70 wherein the tube has an outer diameter and a wall thickness

and the wall thickness is less than one tenth of the outer diameter.

72.  The method of claim 70 further comprising hardening the tube gripping member by

low temperature carburization.

73. A fitting for thin walled tubing comprising:
a) a fitting body;

b) a nut assembled with the fitting body, the nut having an annular bore sized to
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a fitting body; a nut for assenbly with the fitting
body, the nut having an annul ar bore sized to receive
wo b@7owsreg; a thin wall ed tube for inserting Ppar/osne/024776
the annul ar bore; and an annul ar tube grippi ng nmenber
for assenbly between the fitting body and the nut,the
receivefliyhiwbigel ppi ng nenber having a sharp annul ar tube
i ndenti ng edge that plastically deforns the thin
whlaltiEd wallbe tiblepayl a circunferential |ine of engagenent
when the fitting body and the nut are tightened on the
ﬂ).lblﬁ anoulpr bk @ﬁp@ng&ﬁémb@tmmlé&ﬁlth lﬂlbeﬁﬁ@ihgmkly @nd the nut that
nd the iﬁgp 80. The fitti of cla
seals W\?&ﬁé}ne‘rﬂ}% tgred; Gndedt e dhimy &(ﬁll%*r tubpg éNlteabtée |f§t% B@fhaﬁflﬁi &hg put are
ughwn&ﬂ&ﬂﬁggﬁg by engagenent of the tube indenting edge
wth the tube. 81. The fitting of claim79 wherein a
ratio of a tube wall thickness and a tube outer
dianeter is less than or equal to 1/10. 82. The
i4n 79 whepein tside dianeter of the
74. %tﬁ'tﬁ] gfp %lr% ﬁlfr?a g?remo hﬁéglaﬁ%rgﬁ g‘ébea?ﬂii gorppuises an unt{ared tube
end. thlckness of the tube is less than or equal to 0.028
inches. 83. The fitting of claim79 wherein an outside
di aneter of the tube is approximately 0.500 inches and
a wal | thickness of the tube is less than or equal to
5. f f
5 A AR BTk, Eh DS B ShEeRp ARSIl fyflded wbe
end. inch and a wall thickness of the tube is |ess than or
equal to 0.083 inches. 85. The fitting of claim79,
wherein the fitting body, nut, tube, and tube gripping
menber are constructed of netal. 86. The fitting of

76.  Chaifmind of Whemes vildreig aRpamientsm 6E seh@afell tdmGtharfting body

constructed of netal
without substantial axial movement of the tubing with respect to the fitting body when the

fitting body and the nut are disassembled after tightening the fitting body and the nut on the
tubing,

77. The fitting of claim 73, wherein the fitting body, nut, tube, and tube gripping member

are constructed of metal,
78.  The fitting of claim 73, wherein all components of the fitting are constructed of metal.

79. A fitting for thin walled tubing, comprising:
a fitting body;

a nut for assembly with the fitting body, the nut having an annular bore sized to

receive the tubing;
a thin walled tube for inserting through the annular bore; and

an annular tube gripping member for assembly between the fitting body and the nut,
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the tube gripping member having a sharp annular tube indenting edge that plastically deforms
the thin walled tube along a circumferential line of engagement when the fitting body and the
nut are tightened on the tube to provide a seal between the tube gripping member and the
tube.

80.  The fitting of claim 79 wherein an inner diameter of the tube is substantially

unchanged by engagement of the tube indenting edge with the tube.

81.  The fitting of claim 79 wherein a ratio of a tube wall thickness and a tube outer

diameter is less than or equal to 1/10.

82.  The fitting of claim 79 wherein an outside diameter of the tube is approximately 0.250

inches and a wall thickness of the tube is less than or equal to 0.028 inches.

83. The fitting of claim 79 wherein an outside diameter of the tube is approximately 0.500

inches and a wall thickness of the tube is less than or equal to 0.049 inches.

84.  The fitting of claim 79 wherein an outside diameter of the tube is approximately 1.000

inch and a wall thickness of the tube is less than or equal to 0.083 inches.

85. The fitting of claim 79, wherein the fitting body, nut, tube, and tube gripping member

are constructed of metal.

86.  The fitting of claim 79, wherein all components of the fitting are constructed of metal.

49



