WD 2007/ 048021 PCT/ US2006/ 041214 Fitting for Tube and
Pi pe Rel ated Applications [0001] This application
WooBodshha benefit of United States Patent ApplpEgisRisnai214
Publication No. 2006/0138774 (App. Serial No.

11/ 255, 499), filed on Cctober 20, 2005, for FITTING
FOR TUBE AND PI PE W TH CARTRI DGE, the entire

di scl osure of which is fully incorporated herein by
reference. This application also clains the benefit of
United States Patent Application Serial No.

11/375, 843, filed on March 14, 2006, for TOCOL FOR
PREPARI NG FI TTI NG AND CONDUI T CONNECTI ON, the entire
di scl osure of which is  fully incorporated by

ref er ence. Backgrounoﬁ'&tﬂng’?ﬁ’éyﬂ é’rﬂqD%‘i?e[OOOZ]

Flarel ess fittings have been in use for decades for
conduits such as tubes @e'iﬂeﬁ =§e§b @0 sfI areless fitting
is used to connect or | pi pe ends or to
connect a conduit end to another assenbly such as a
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typically cal fitting body The fitting body ma
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F@g‘{fﬁm(ﬁ Fﬁﬁ?{ﬁ gﬂﬁ) &Eﬁﬂg@gﬁ (f(%\glﬁﬁlbg‘a(ﬁﬁ ; {h% Eﬂlaaeasﬁys%‘e of which is

IeHStpbratédhy Yefblenés adequate grip of the conduit and
protection against vibration fatigue. Hi gh

performance fittings, such as are avai | abI e from
Swagel ok Conpany, awkgrgd dnventiox

wi t hst andi ng pressures many tines the rat ed pressure
of the fitting wthout Ieak| hout  vi br

[00031 Firmelossriaitings broigtbegn e tor é?cewso‘ff?f cqrtugth éucgbﬁsrﬂlbes and pipes. A
ﬁa?ﬁésstfﬂﬁn% gﬂﬂ%ﬂ:t% e'ct %ﬁ'b?lt 95 %r glgé%ﬁhs bSto connect a conduit end

conpronm s err their grip on
t heothanmisémbly[ DED 33 aFank; alvalvet yhmniﬁoid andggo mV’@haapphcatwns are as

VRS 5 DR/ YBFS o S ais AT PERat FBIPESPES e Py common type
o?'ﬂ%f‘elsoﬁ‘ﬁb iR ReJ fe?ﬁ?é“gyg@‘ﬂtt‘ﬁfgstm%ﬁhl @Biétingd 6he bf ok ferrules are

This I's because the rrules create the seal's and tube
uged o join VOCODGE! 0400duit PET sy owatber typigaldy palled a fitting body.

I I fitt t hat
s eGpPaay ol B ne bt RE(os Bt AacapRaL, figdemie e
fBfing, ﬁl@é feritl @6k fefihuicd Pindst bytablishra MHd ﬁght%eal pattioalarly under pressure, as
sem conductor industry, such fittings assure

vedh e adpewate aripe ppdhe ioprdeE angpretesHamiagaingt vibration fatigue. High
pEYthﬁeﬁlc'eyﬁmBEES&ch as are available from Swagelok Company, Solon, Ohio, are

capable of withstanding pressures many times the rated pressure of the fitting without

leaking, without vibration fatigue and without conduit blow out to the point that the conduit

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

[0003] Ferrule style fittings have an advantage over other end connections in that they do not
rely on any special preparation of the tube or pipe end, other than low cost squaring and

deburring. This is because the ferrules create the seals and tube grip.
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applications are high purity and therefore, rely on

conduits made of stainless steel or other |ow

¥ $ASLM0zr Nigh strength alloys. [0005] Lower cpgfusao06/041214

mar kets, such as the autonotive industry, have their
erformance requirenments for fluid connections.

(04 it vteat ftings, he e iorrales carbl cpmraeply rused sinpgsipbisticated. chemical
ﬁgcze%gi?g élpﬁgrgﬁﬁ %%ctéaﬁir%a lo-gﬂ?y p}ef}gﬁrf?{lib\éﬁty rﬁictlf‘segrg%]pﬁa?% the semiconductor

iadsstryt mcﬁ‘tangsbas‘smlc@ﬁtaﬁﬂlienas$ expanyive ee tic &&hdelﬁSTypica.lly, these
arﬁpfal rly snmall annu] ar nenbers thaf  can

e drqQpped
ans jafp high ppgbt andthgrefons, wlippp Genduits irrquféi fstatnless steel or other
10WRIERLiof B ittings are also assenbled by
What0 ISIOCOH‘I%II*) Fen%o Sas pul | -up by turns. Two
t hreaded conponents, such as a nut and body, enclose

[000% 10ans wobt RAtkeRN@ueas B ARbAICtIE idis®§, haWeetheir own performance
assenbly is first tightened to a finger tight

regHEANRIIGh o nid wepnectigne s Mosh agtabhy epmativet aspesmbly gaguires simpler
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anby dox mn reﬁuas,numb also dbr tausenﬂaly Seeds. efRetthes pare sfairlypelall annular
torque or |nade

-up, .Th .
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thfe BEREAD rés?erpé(]]e& 6&2 i JleSm%ﬂlfm ofn Sa,'srﬁfﬁll “up by turns, Two

or que vvrenc or t e use e thef
th@eéerd)qupwndntst Iam:lnssarmnand 1bbdy, grickost ithe p@tgilhtamcbsﬁhone or more

fﬁﬂl ﬁ%fsei’% YéFg glgﬂ: L[l&g Fﬁj{é}éﬂgﬁﬁ? ! l on %{then a prescribed

ﬂuhrhﬁl‘ ¥f BEnd, Fuch BEoRE 8 # uﬁltéerr%E'a‘A& af]ih?ﬂt%mﬁsuﬁfé @&2d to pull-up the
hi gh pressure hydrogen. The pressure ratings fhat will

figting deyuisr Bepl sisgamtile &nnqhym@x c’B@dmunbfrretPﬁ tupngy isgearefully prescribed to

dg%\F ?ﬁﬁo&glh o?@%ef ?{1 gr%g%%%%g ﬁull @L? sa?toﬁ:ﬁcf,tfv'ﬁ r!igaustry on the other hand

tPEcALDY Wails €o beseimbleepdrisits, tofchar eﬂlﬂeslldwﬂ A smgﬂe )orqlEOWrench or tool to

exanmple, it is expected that gaseous hydro

h?e‘ésﬁdtt% %fec@ﬁtfaraﬁ éﬁﬁe@bhawbﬂlefge @pRIrgce tge&t%s has been properly
. Current flareless tube fittings are rated

abe ow 10f< . [0007] For current high pressure

flarel ess fltti ngs, the material used for the fluid

[OMF%B%kﬁger@faﬂoh%ﬁm&tbt $ghicles) edpeciABSlor pad¥enger use, will likely be in
applications, nust be, har dened.” To this end, the

the arer 0£ra1temt1réfr fugls quch s mghdrresrsnte Iydregeig Tuudgrersgrmﬁaegs that will
I
bl R, RELASARL Py OF Bk 0L B0 pd Rt sings
(ml&mmfghﬁiom ltl@fﬁpfds?ﬁ& wapdbﬂitgtrcd‘engw peﬁ'&rﬁna&iced’krrullédyp@ f%areless fittings.)
stralgt uni on | tln manu cturi |tt|ng rom
ERb erarRRle Jd AeekDs el ﬂsa(tseaéorl%hﬁps%wﬁ?n F%Le GH‘&F‘Jé‘fd at a pressure of

R B e T B 1 e PS5O0 DRI i r o

substantially larger blocks of material. For these

[000YPESr Ofirrdnit highngessude ﬂa&’e&hsﬁﬁﬁh@b théidial 0fcd ol eel fudid components

nmust be renove whi ch can drive ug manuf act uri ng
of dag §tting, in at least some applications, must be hardened. To this end, the block of

material from which the fitting body is made may be a iaterial hardened by heat treating

or, in the example of an austenite stainless steel, may be manufactured from work hardened
bar stock. For a straight union fitting, manufacturing the fitting from work hardened bar

stock is suitable. More complex configurations, such as elbows and tee shapes, however,



[ 0008] Sone threaded tube fittings, on the other hand

are made from conpact forgings which save nateri al
WishBP6is021The use of forged fitting conponents pErWelodbsna1214
accepted for low pressure applications. The forging
process, however, can cause material annealing which

gqwing sestantigly lgeeoblogky RE materiahi digr thepgstypesopf)Sgtings, a substantial

' i.cal i tabl e f hj
SRIRRDERSEAl SuldlSblte VIR L prbligas ©
accordance with an inventive aspect of the
[06U8P! Joni thRAdedtubb FHAKYS, biF tHR o $8hd ¥elhad® frdth rcg{npact forgings which

_ conmponent that has a portion adapted to at |ea
sowe mas¢rial andtenish  d'he amd wiftforgedpiiiting cothpenends i3 wellnascepted for low
enhodi ment ... an emplary tube fitting includes a.pale .. .
R ik R RGO oL TOF K PEOCERY BQNEYFTH B Saio paigtial annealing which
digtihateCardngkidr Waldhak@hing, erhubNrEsd conffoneate SretypRel insuitable for
at one end that at |east partially retains the
high pigpge aprigegnsi n accor dance with another inventive
aspect of the application, a fitting assenbly nmay

include a tool for rgtainin cpndui,t grippi ng device
to a first fitting cgﬂm&%—fi@-ﬁ#ye—mg%enbly prior to
joining the first fitting conponent to a second _
[060'92)% Q6 or@ARAVWGHH an e asﬁg:ﬁ oF ltl’fgeébiulicgtiérp gl ﬁtﬁﬁg ¥4 aﬂ‘8§ided with a
a portron Tor retalning one or hore-conponents o
firtt comgpnent detrihhy apgortion adapasd ent leastopatiglbnektaih 2 oshduit gripping
nd a_portion for protecting or, af ] egst partiall
Ewser ilﬁgnaﬁn?b@%ww TPy ik ﬁﬁ@gdgﬂﬁ@?fe@ﬁm& thiqaged nut and a
. N Lo :
TERRE MhleaoGton 3 il Trry e ch4 (GOMRARGG. THEER: BRRTs o sooket at one
e dlvat ntkeast[paftially retai@s te feguteshal f | ongi t udi nal

cross-section of a fitting; [0012] FIGS. IA 1B, and 1
Cillustrate different thread options for, the fitting

(0@ 8irdw Aeserdanse withpmothes inyealiye #speqtiol shespligation, pifiging assembly may

' .on 6 _ ¢ L

1o (b0 o plafif 2EhnhA YWipbfle ool 4P R ponent as an

asdembly ipriofF-tcGoirling SheViRs fifting b8 Paiec?EF AldEaAGHfidg 2tponent. In one
I [,001 Fl 3., an enlarged half |ongitudinal .

ee#&%‘gn S R5PVioL BOGHPNY GF repRIRE Ot B Mg fEPEPRents of a fitting

abdeb1P BrisH@MRsdnb 1§ héa cdnduit¥lDindd portidn Her froet@SSor at least partially
section of a nut of the exenplary fitting shown in

cPYeEinglat 13006 ofthGfitting epmepopent drdhe comslnt end afienthediiting component

o dt s dloibh & b cofliplied 1 1 the area of the

Brief Description of the Drawings
[0011] FIG. 1 is a halflongitudinal cross-section of a fitting;

[0012] FIGS. 1A, 1B, and 1C illustrate different thread options for the fitting components of
the exemplary fitting shown in FIG. 1;

[0013] FIG. 2 is an enlarged half longitudinal cross section of a first ferrule of the exemplary
fitting shown in FIG. 1;



[0017] FIG 6 is a partial cross section of a body of
the exenplary fitting showmn in FIG 1; [0018] FIG 7
o 300R@4doz1 ongi t udi nal cross-section of the exeppraksyoos/os41214
f|tt|ng shown in FI,G 1 in a finger tight condition,

(glnl ed in the area _of the ferrule; [0019] FIG 8is
[0 |3or>§gﬁmmﬂaﬁa¢ élﬁlfslgng@&lmérpr@ﬁs sevéion efnp|sgpgnd ferrule of the

?‘H%% . a pull ed-up condition,
&Ieg@hﬁg t earea o* the ferrule; [0020] FIG 9is
a graph of illustrative data for torque versus nut
[00453 (HIGC 8 ieNErckOsectib® of £XBINGIIHRE Mxdripldry Htisd v M FIGGL;
1; [0021] FIG 10 is a longitudinal Cross section of
the nut and two ferrules of the exenplary fitting
[0k \IGL 13 il aGpartiaivorse stdtionnof thendht tofoFIGer4, dndsgat én the area of the
installed on a tool; [0022] FIG | 1 is a perspective
Bf the tool shown in FIG 10; [0023] FIGS. 12A-B
are partial side cross-sectional views of the

(OGTIOEE s bl o318 S FodF ol xR e g .
fittl ng; [0024] FIG 13 is a half Iongitudi naI

00IBPIICSEE & ﬁmf@oﬂ‘ ﬁl&inﬁgcz%ﬁhoé@&ubﬁ‘ oﬁth%'e‘%gﬁglaﬁ* shown in FIG, 1 in
condi ti on; 3Ais a half ud|

ﬁmhgbthondﬁlom erslar@sd\mﬂ!ﬁarqaq of ¢hesfeowte; i n a
finger-tight conditi on [0026] FIG 14 is a half

udi, na ross |on of the xemolaryflttl
IO‘L@%& g Ea%i@gltrl ding parT %3&'[1%0% FrREmBlTY rngrfél@&n in FIG. 1 in
dﬂhlfeaﬁlpacroﬁ itioh, &liGob @I b Greal Pe/forfile™ 14A s a half
I"ongi t udi na cross-section of t e exerrpl ary fitting
shown in FIG 13A in a pulled-up condition, enlarged
[0020] FIG. &' Raa Qraghhef fivisiialies dath B0 13R{NE/ P4&¥2Aut displacement for the
PCT/ US20061041214 &é)OZS] FIG 15 is a cross section
cgpmplagy fittinggbhowp ibFE 6" i s a partial cross section of
the nut of FIG 15, enl arged |n t he area of the

(03 G50 i Ioreaamarosd séciopr s BLORE Ph Berples, gfuthe exemplary
RUBSFH A YInfHIE. il Rehe @ hut Qmﬂv@ fefrdles bRORdthnEd 6n a Idli S

an enl arged half |ongitudinal cross section of a
second ferrule of the exenplary fitting shown in FIG
[0@22] FIGOBRis affeBpediived wew didie tobbshgiwnuin iFdE! 10;
cross-section of a fitting shown in a finger tight
condition; [0033] FIG 20 is a_ half_ Iongitudinal
[0023} §IGS e FAA-Shatsfpartia sidecarpssaegtianat views cg Regexgmpplayditting shown in
76, 1 iasthaii] L SHNRIBO M w8 or R4S 6 mbiin 1 (AL Rfing]

erru

[0024] FIG. 13 is a half longitudinal cross-section a fitting shown in a finger tight condition;

[0025] FIG. 13A is a half longitudinal cross-section of another fitting shown in a finger-tight

condition;

[0026] FIG. 14 is a half longitudinal cross-section of the exemplary fitting shown in FIG. 13

in a pulled-up condition, enlarged in the area of the ferrule;

[0027] FIG. 14A is a half longitudinal cross-section of the exemplary fitting shown in FIG.

13A in a pulled-up condition, enlarged in the area of the ferrules;



[0034] FIG 21 is a half longitudinal cross-section of
another fitting shown in a finger tight condition;
[WO3bd7dakdz1 22A is a top view of a drive tool fQcTusRo06/041214
with the exenplary fitting shown in FIG 21; [0036]

FIG _22B is a side view of the drive tool of FIG 22B;
[0PBRIFAG. P @5 a owwes pestign péroplct i ve vi ew of another drive

tool for use vviththe exenplary fitting shown in FIG

o 0 B il ok B B G o 4 ae o
Edrfdded3 is a half longitudinal cross-section of
anot et fitting shown in a pulled-up condition;
[0040] FIG 24 is a half l|ongitudinal cross-section of
[oa3mtiey. [7 ti§ iangeslaed half dorgitngiel cr@btseci@n@ifta ditst ferrule of the
enl arged i.n the area of the ferrule; 5 WO 2007/ 048021
pennlaydvingshovmyin KlGpdd] FIG 25 is a half
| ongi t udi nal cross-section of another fitting shown in

wﬁ%ﬁrﬂ@ﬁrl% o st bt longiofiof Srosh rebtith AL scRond imule of the
a@%ldgéhﬁnﬁ@t}h%; fitting shovvn in a finger

tlght condition, enlarged in the area of the ferrule;
[0043] FIG 27 is a half |ongitudinal cross-section of
[0832]tFi&t. ¥9 tig ianbalf Aongituidinah cfosggectioni ghta fittimgdshomonjn a finger tight
enl %Hggd in the area of the ferrule; [0044] FIG 28 is

section of a nut and ferrules assenbled to a
tooI, [0045] FIG 29A is a perspective view of a tool

0588 951 30° a6 B foSORABEBE Buhscipid thhffshown n 1. 1
mroguiiRd-upomindftion, erdigedinde ared oftheferalegonponent s of
a fitting assenbly; [0047] FIG 29C is a perspective
vi ew of another tool for retaining one or nore
[flﬁiﬁhﬁﬁie @ilsis adfalflongituding caesseattion of owdisy fittieg sigovn i g finger tight
(agts sectional view of a nut and ferrules assenbled
éxen‘pl ary tool simlar to the tool of FIG 29A
[0049] FIG 31 is a perspective view of a nut,

[0{)% {F{gf SZEIAgﬁda Edkbﬁeﬁfr@f ARG dort fsd RN 1B @f@hﬁ!‘éﬁ& fitting shown in

FIG. 21;
[0036] FIG. 22B is a side view of the drive tool of FIG. 22B;

[0037] FIG. 22C is a perspective view of another drive tool for use with the exemplary fitting
shown in FIG. 21;

[0038] FIG. 22D is a perspective view of the drive tool of FIG. 22C in an assembled

condition;

[0039] FIG. 23 is a half longitudinal cross-section of another fitting shown in a pulled-up

condition;

[0040] FIG. 24 is a half longitudinal cross-section of another fitting shown in a finger tight

condition, enlarged in the area of the ferrule;



[0050] FIG 32 is a cross sectional view of a cover
portion of the exenplary tool and fitting assembly of
Wo2008d480110051] FIG 33 is a cross sectional Vvigwobds041214
nut and ferrules assenbled to a tool; [0052] FIG g

cross sectional view of a nut, ferrules and tube

IO(MﬂEH F&Gséirbs edalfdongip@inal crogpsedtion offanother Gitingpihamy in a finger tight
f 0 G 35 is a cross sectional
0589 ltlog e z!.r ?lhta Lufeg ﬂﬁe 6 WO

vewo’f a Sen‘oledtoatool
2007/ 048021 PCT/ US2006/ 041214 [0054] FIG 36 is a

[ﬂm?mS% tlé Pnalr léfﬁg?ﬁydﬁfal @m@é‘&cctl ﬁ %%e@ﬁﬁm?us@l?wﬁqg a finger tight

assenb to a cover portion o e exenpla ool
Opn@tlo&&nlqrgﬁt&]thgaﬁa:@ﬁhesfeauber spect ive view of a nut
and ferrul es assenbled to a two piece tool; [0056]

cross sectional view of the exenpl ary
[0(14813 3 I‘aﬂ%ﬂ r-ﬁu@ halnﬁ dongitudinak srosy-sqction of wothamﬂﬁpe@vympn@ finger tight
of a nut, ferrules, and
068 lg&éﬁeg%g lﬁ’iﬁg%i{egg?ohnefeﬁ{geéce of the two piece tool
of FIG 37. Detailed Description of the Invention
[004QDBES. 2| aQrdddQetiBAEITal R ah® FHQRE dsRRsb1BE TRl oW t h
specific reference to a variety of structural and
mat eri al features, such descriptions are intended to
[0048] EX@rdN ARy a iplarspedtimarie\alw asthoiufor retainidpeomomsiorecbmponents of a
Jimting sense. A tool in accordance with the
ﬁii?%?ﬁs?lﬁ scan be used with any fitting that includes
fitting conponents to be held together for assenbly,
. : s L di sol .
[04BEFHS: 25 WL pheckiy 515 of Mohidf 0z R R OF g Borpoments
of efittingeaskehblyf i ttings, two ferrule tube fittings, nale
threaded tube fittings with female threaded nuts, and
femal e threaded tube fittings with nal e threaded
[0047L E1IG B¢ israrepipectiteheicwxafmpbtey tosiriordictaining one er more components
bed marily in terms of a stainless steel
?ggéll%‘%atsF?rﬁ@yf or autonotive applications. Those
skilled in the art, however, wll readily appreciate
(OGHEFIG0 B15:5% SRIGPlick/ 1T SRREL T AN LEGHUIES, B cxomplry (o
simmthuge the, toclanf F36. 28480 with material s other than
stainless steel and can be used with nany conduits
i ncl udi nlg but not limted to, tube or
1

[004R} E¥we3 1 isr@inperapectivie viasp«tas Duk f@ﬁ*éles,nwﬁttubwe%ysﬂwbled to the

yﬁg@ OB ssure fittings, or the higher rated
epr gﬁ@édconcep?ggdl scl osed herein may be used in a
fitting even when the fitting itself will be used in

[0080] PI@ 13205 @ScrbdsSscaiRdldl SR 8a cs¥er Iportid# $@E exéhiflary tool and fitting
exe enbodi nents herein illustrate what is
nggmfﬁﬁwéi\h as a female-style fitting, meaning

[0051] FIG. 33 is a cross sectional view of & nut and ferrules assembled to a tool;

[0052] FIG. 34 is a cross sectional view of a nut, ferrules and tube end assembled to a cover

portion of the exemplary tool of FIG, 33;
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[0053] FIG. 35 is a cross sectional view of a nut and ferrules assembled to a tool;



that a female (i.e. internally) threaded conponent

receives and abuts the conduit end. Many aspects of

t e Jofemhion Wi Il find application in male-styl@grwso06041214
fittings as will be apparent to those skilled in the

art. The invention wll also find application for
(0054} FKg ?eﬁmmwsve@cmmi viesoohwnuty auilescandrpbs erdiassembled to a cover

opnecti.ons n i ng conponents, for
@13 gt S SOliﬁ’gﬁééiitti ngs may be used. The
[ nvent| on vv| Il also find application far beyond the

[COSSRIRBY 1395"{98%65%% SicResed Mt 28d FnEQNREShBION R 4 BAS piece tool;
can be nade to a wide and ever 7 WD 2007/048021
PCT/ US2006/ 041214 expansive variety of fluid
[00686PBIG B Ssisi MelowslsstgondlUtiew @ff the eientdaryQooladnderut and ferrules of FIG.
conduits, flow control devices, containers, manifolds
1 on. As such, the terns "tube" and "conduit"
are used broadly herein and are intended to enconpass

B L1 5 SRR ALY Y50 o e end ssembled o ne

ipltet BelineGwolpidcenod] JfIFIGE d t o, rrE_t al  tubing and pipe,
pl astic tubing and pipe, valve, fitting, and manifold

end connections, and clanp ends. [0059] While various
aspects of the i nDetailed Descrdptias of theddventibn | | ust r at ed
herein as enbodied in conbination in the exenplary

enbodi nents, these various aspects may be _realized in
[Q%&b%ﬂeeﬂmmmn@mwen@meé hegpiphwithi mmﬁcwémepceo fo a variety of

'E'ﬁléﬁ?fai Wi n%a%[fdl f}é‘&nﬁ%ys u ﬁ%s&%oﬁ? ?;%s ?E{led )Ia:ry in nature

€SS express her ern a |na

andl shalld nODBblcaﬂdtmeﬂin arlémiting eanked Aaodianvactdirdmdelmlth the invention
scope of the pres i npventi o further

G4t DGLSeA| ViR A, GG aHATRES 8&%%’“91&? it e ' held together for
@fs@@ﬂ% @dilﬁgﬁhyﬁmfte& 38he 68 é‘%@td&s‘afbse@ UEthePBesent application, such

terials, structur confi gurations,
mstﬂoodsamﬁkey singke, fermmbef tu\barﬁttlnguamm;zmuledubn ﬁttlngsog]atg threaded tube

e Nt s Broas hulend Rruf sipded, G52 Hilibls' PR male threaded

QﬁtsaVFb} @J@’Jﬂﬁpl@' HRY Badniplrvesiansliiieits sare debaibker rlmanly in terms of a
presently known or |ater devel oped. Those skllled in

shmlwststmyuheeﬁ@mgfmawpmobﬁ@ aplaircaﬁwe Ehoqew@l@pl@d‘b% art, however,

gﬁ@ g (ﬁaigﬁgérecﬁ?et tﬁ o egog gndé'g éfﬁitte'ag cksgéagn mE/ 'gg mventlon may

BV &Bed Hutsids bf ﬁ@ﬂﬁbﬂﬁﬁﬁénﬂhﬁrﬁ@hﬂ &% mBﬁBWhth mafmkaib Oﬁxed than stainless
herein, Additionall even though sone featur

é@ﬁlc@pf% §amy ea%ﬁ?éc Wish gnans, gondugly éH‘EIP@HgnH‘}/t B iled itpelibe or pipe.
A ucﬁé‘;&aesc ﬁleaas L Gf fuf %\?eﬁlgafg Lysel féﬁBﬁ@ijpressure fittings, or

|on s not I nten suggest that " such
tlediigher mtedrmessuree:d:nowptm diselosal lwremlmsbe wsedrin sisfitfing even when the

gitgfr{g:gseé avdlalwgﬁééd:lg{,a g\))(vgn'ﬁ ﬂ%g&ppﬁe%.rggis g?ﬁﬁt A er, the exemplary

eRE6diplRRIh B8int iNBstRAE HABT is| OMAIIHLP RnSWMRY 8femBltyle fitting, meaning
val ues and ranges are not to be construed in a

thaii fémefe {bm setemall y thecaided eordpenenbrageives 4nd abats the cerdyit end. Many
aspecta "$58e invention will find application in male-style fittings as will be apparent to

- o
-(l)

those skilled in the art. The invention will also find application for fitting assemblies that
do not require threaded connections between the fitting components, for example clamped
or bolted fittings may be used. The invention will also find application far beyond the

exemplary embodiments herein as to connections that can be made to a wide and ever



only if so expressly stated. [0060] Although various

enbodi nents are described herein with specific

r'§oPhffeRod0 the fitting conponents being made gdrusaoosndizis
stainless steel, such description is intended to be

exenplary in nature and shoul d not be construed in a

kkpanbive yasietysef flididoseninehts docluding,hient ot dimitdd tor et Icynduits, flow

S R R B 2y BT e o
LRkl deaﬁgy ﬁ&@ﬁﬂ%ﬁ%@ taRicieb |en&§n;5’§§§ an ﬁlﬁkpbﬁﬂ%onents to which such

mat eri a I nC ut not limted to 316
fiting QOdtstionn esuibed ﬂmeteurcmay bfeessemhlai anclidingdumt sotlimited to, metal

%ﬁi{%@d&x SRa e%s > eI an keI %gﬁ%ﬁsﬁ end cc‘onnectlons and

906/041214 al | oy 825 aIon 625 any
preC| pitation hardened stainless steel such as 17-4PH
for exanple, brass, copper alloys, any carbon or |ow
[(ﬂsﬁpw}slbeelmmsc hspasts 181 1ke smmhoﬁ oare edenompbasl angd illustrated herein as

ortant aspect, of t ech0| Ierlal i s that

S8 ah ST EAG R o hE S GrBlEy SEbg gy s vl aggects may be
Hb'h%tgﬂl Hf%.'h? GMBhalife @nib@&jnibn@sf efther! @RI o@ﬂﬂ various combinations
preferably 4 or nore tinmes harder that the hardest
ambsuigcmblaam(ais thereef. tWelessi axprasgly wiceludesbhergiallfugh combinations and

1:&? bo7 1&3‘}1@52)2? é’# cdg% b? ﬁ%{ﬂgh@lsvégp Jﬁﬁjptrégént RS eTREE st further,

PhAEPYioust dIRrAHRe Ehbdiimestsday e Qhémfﬁrlbﬁ aqieetst aﬁd features of the
fromthe stainless steel materi al noted above,

mmtiors usuchb ra% akigrnative | matepals, GHRCBESSC &%ﬁﬁa‘ﬁ%ﬁe&nﬂhods’ devices,

t a
Sorre a dl { Vonal %Oe{rll%él ggh &%g@iﬁnaﬂ]@g@g Cor alﬁlég%ﬂw%ﬁ descriptions are
Q8L intendedt foviee asqaatpletef ot Bchaagplel istt mfomaﬂahleead&:mpﬂtmeyembodiments,
fitting ma be provi de at a hi gh .
ST PrsSerithy KW Hetet g%’ﬁ%ﬂéﬁ E g s i ex gy readily adopt one
?P gno\ff; BE ﬁiéb%ga@éd?wa@ of f@ﬁtﬂ’e@“?ﬁlebﬁivﬁﬁf&n' iifo AdMtional embodiments

erru tt I ngs, even le In sone enbodi nents
mathing tﬂwosmpecmfsthenmsﬂmwmntmg Epfﬁndé§3@,hs embgdiments are not expressly

SofsrCneicin o ARESTRIR, eV Hiongh o8Rie” ol dBpoontg o gepects of te

GaRatsRIMSy BeldeBEribedr | hﬁ'@iﬂngs Beivig Ce prefeetd asrafgdnednt Ldremethod such
or ferrules. As a result, ematln?femaleflttln
cRRy

dm@hemﬂs met dntgrdedpto sltggﬁﬁdthﬁtr sehafertre &5, &eguingd (rj ngcessary unless
|
TRk ARSI o B SILR) 5rofBeAEESY JRIEP il g my b

iddlddedas adsisifinhinidegtdndihg the pssentrintartioal homvtai; sach values and ranges
mat i ngt nut that is made, of a harder
[lg,

beraeastpisd ynraayrnﬂ@gamgaw@dargﬂaﬁeﬂ&ét@ g erdoal,gfues o rangs
Hﬁfb {Bar}éssg?stéﬂ%&k hardened stainless steel. This
co

| hat IEon e used in higher pressure
applications that can have rated pressures greater

[00B8B] Afhéssh vaYAR &hBedifkentshae dbseribet hefdin Swithn sptadiﬁc reference to the
arises fromthe use of a nut that has a hard

fisting companenie bemng madp oefy sigmlesp gitgel.1 suphy dessrighipntis Anended to be
%rﬁ#l%ﬁﬁm nature and should not be construed in a limiting sense. Those skilled in the

art will readily appreciate that the invention may be realized using any number of different

types of metals material for the fitting components, as well as metal tubing materials,
including but not limited to 316, 316L, 304, 304L, any austenitic or ferritic stainless steel,
any duplex stainless steel, any nickel alloy such as HASTALLOY, INCONEL, MONEL,



scale) or greater. In another enbodi nent, the ferrules

are case hardened, for exanple by a |ow tenperature
GRHBYFagd on process to provide very hard ferrycgPyszoo6/041214
In anot her enbodi nent, the nut provides a secondary

pressure seal against a surface of the fitting _bo
ajlop 82}, dlloyf6as) auytmetepmtmpelwr@% atginjesa sigel sweh 35 |13141P§%f0r example,

f a f |
For e B SRR DT P TR LB S o
AR Féd’tt FURE UshoideOoS iftite@iali & thiat mer fubki gripping device preferably

corrponen s together as an assenb| 51 as, for .
sbvelihheease orthraugh digedened 1o oG A lsasts ¢ aad pipietably 4 or more times

S R AT, B e 00
@?@r%ﬁfdﬁdeﬂgaed mot b6 intude @if theshipe mamrlabas thettabingritsoff. For example,

o eSS S B ERs tov, o
opﬂ%{' DROAS: 9%1%1154 afr%ﬁ‘ Hed tideNBar8Q1BA0 RGN Bs tfaghetiuhg titanium and

or conduit en ereby preparing a condui t assenbl y
dlyminahd, eomndme seme adtb’uomhdmmple%r3| er pull-up of a fluid
connection at the conduit end in the future. For
exanpl e, in preparing a conduit for as

| [096d] rlulaecogti@rrcé i ?lilqwg“’e@h‘f?e%??“éﬁ the 2 Z‘F?‘bbé‘}g&h%ﬁ%ﬂaw fitting may
lﬁ,}gergl/ﬂgd ?grd%erfbﬁ'mtaﬁ{ Lt g%l%?%ssﬁ@Xatlﬂfg WitahitRRrivhising leakage, grip

y tighten the ferrules to
drldevisratiohlérfornimac e hyhiewtdiyneanierttive fomle Awhe fitings|e¥en wiile in some

e B e

%) ES’netntt" es&:ﬁnﬁuhtnut niﬂt:hld@d"d dteetuse, e\‘irhidhycdnetrams a tube
per orrre ui’ckl'y and with less torque applr

@’(Ppmgmevme,grruchnad acformile or dermdedl VAs @i Befilhy earﬁatlng female fiiting

ferrul es as h uhe ey, st th
PSR pee T P GBof neh Rapfined B dogf%g #Bplication fhus
M;@érﬁ?n%@ HYacchiagndOoR il iat ditdpalbapsctsiey kigh foressuw fitting dhat utilizes a
syst em by di sassenbl i n%pt he nut fromthe fitti

I

fiting, boﬂrytcrf enremateriahnvwith @ matieg DRy 1§ Srde P Biffder, geterial. - For
cond end.. Th re b Xk hardened

o Yo 0, PR ORI B2 i,y b
ﬁ&ﬁﬁss filesll dTigy sérabination carabelidekian dighef pmssjlrs yﬂlgpleqaﬂousqthat can have

oo iz SFERS DGR P PO Besieh et dAdst « o LERUF % from the use
gf 4 pﬁ{ th'ﬁp?z&g %Bﬁg{restsqﬁu@mgﬁv%dto tR& bba¢ 86 atiou® msziarmebomrz 1 (Vickers

am na in the case of a conduit asserrblfy
roeta)\oe greafarorin apothecembedimente therferriilegiate ¢ase hergenest, for example by a

ot her contam nants from | eaki ng out. of enGan th
fos GRmPYRTD OB TRL RS BB AE Vi o] ChE dekidles.  In another
exsomhRnY thé bt Eﬁbvl&sl A Gbdosryapredsisd sdal tagaungc a surface of the fitting
conmponent’ 12 at can be realized in the formof a

badml e threaded body having internal threads 14. The

first fitting conponent 12 joins or connects with a

[Ofslgf]ogg if‘alcitlittr!ttg gpr(r:)ge oagsegr]rgbl%(sar} 1nst£'l?at10n of a fitting including multiple

components, such as, for example, a ferrule style fitting connection, it may be advantageous
to store one or more fitting components together as an assembly, such as, for example a
cartridge nut and ferrule set as a cariridge nut assembly, thereby enabling quicker assembly
of the nut and ferrules to a fitting body and ensuring inclusion of and proper orientation of

the ferrule or ferrules. In some applications, it may be desirable to pre-assemible one or



realized in the formof a male threaded nut having

external threads 18 that threadably mate wth the

Wﬁaﬁﬁsaﬂ of the first conmponent 12 when the fpdt/uS®o6/041214
I's made-up or assenbl ed. Different thread options

and non-t hreaded coupling designs nay be used for the

more fitting eompensatfdtors wbe 9y cersiiomdn thereblyquepdring) agondpiA assembly to

L TR e e

Her @rcalilj:ﬁlei, fish lplsdpraﬁhga &ﬁldﬁitdhi} awﬁﬂiblydfi ?éerll('ﬁ@ stelg rﬂi&ﬁg connection, a

i ncl uded a trica rea anks 19

°?§BSP°F3§’@‘S fgt%nsmogigt dftdh@oi) Biay disatishiensd o\rﬂtﬁ i Bt o partially or
[

T} KRS e GRS 18R ARaUE KO clabiing BEA aha R ifiho conduit

as amgadmt ambmhty 1By pmgmm@tlﬁmmhduh asmd;b@cmdvhh@m Ikha fature assembly

ok A Dedit o, e EPBAT NP I8 TSP fPaY b AeERGHRY Ree Gkl and with

1&% rt&‘&l% té,pﬂt)l‘i’eﬁ‘lj' T8is %Fe—tl Sl RdhiR aE’s%hﬂ)l}V Qﬂﬁ? ﬁulf é.lﬂr feﬁﬁles assembled

he nut during torque assenbly i gh
t@) rﬂ@% $uhrecenda ppay batstramé Or Fragsporesdi fqru@ﬂnatleﬁaliaﬁ@nwgea dfuid system.

%r%%ﬁ%g% ﬁ'U%é%’O%?h g%&%% kﬁon‘ril %1@¥1Fasg§§enh9¥ \%)srassemblmg the nut

fRine eiRe AttRRpob®lys wath AR RRQWE tgndl%gib refhirgddosti the conduit end. The
degrees fromnornal. The acrme thread design provides

rfm@Yfélr copdpit pggembly Mayrie Hiered o fiaysnosiep dpietitins ipgigllagion in the same
Fﬁsgecm 'i)p T ?Ldrﬁffel[egp ﬁﬁﬂd Ugt%nf | i El %ﬂﬁlﬁlﬂgﬂaﬂ&r it may be desirable to
es a tube evi'ce. es are

ce\xamni Ero@it at ldastbae pgmoppofrtge d:endmteaﬂanibly, rithér ®© protect the exposed
exanpl e, t errules are.included; a front or, fir

STERIAR) (5m 588 OF GSRBRIAS0 Corih 8, g BF J£ORHL assenbly removed
flond 5drDide, (BHENRE AufPrasiBic SCSthe&ftanfhants fioth Raking %'uﬁof the conduit
ferrule or "alternative tube gripping device. The nut

agemibdyl ferrules 20, 22 fit onto a conduit and T that

is received by the body 12. [0066] FIG 2 is an

enl arged cross section of a first or front f

[0068k Waiierairransp toilile; Ao Sismbary fittmeg 0 ol foa fi riﬂﬁgﬂgogomponem 12

-t lchY Ib? irgaq)izhc? g‘rgi Clg'fx 2k Efetﬁﬁ‘l@lﬂu%ﬁd o%iX‘Mak{ﬁtqu emal threads 14, The

gener a Interior wa
fipat eftttingn eompmmnt $2jdiac er Smnbcts lwdtht aifeeond ditting (smdialeﬁ 16 that can be
st ferrul.e an outer

r‘f%ﬁg‘l éneglfﬁ:: R gt # male g-xr@eé%g : a §,v1%ﬁyft8%qaf ﬁ:ﬁ%ﬁgﬁ ?t&zgt acédably mate

“fl@lrﬂ‘{@ kieheRRY 14 Ofthd %rﬁt%oﬁlpbﬁéﬁtVﬁrﬁhéﬂ%E ifi@n 31 1sT1ﬁ§‘de-up or assembled.
forward portion 28 may include a sharp front edge

Ihffqreat thoeaddentions sed pontthrsadalicoupling designamdy bsriscd rfox3t.he first and
sbd #ﬁ@ga fr 0ustp- conical recess 36 that forns a

%glng U %38. The tapered outer surface 26 may
converge to an axially aligned flange 40 (wherein the

[ t
[Oﬂgﬁ]nﬁ‘ﬁ(?% A dﬁ‘%ﬁe@lp?l{lﬁl}a% 1E§'éﬂﬂ[ 0067 ﬂiéilr% foxgzt tl:fréh‘?ied coupling between

ﬂ@rﬂoalwgédmdm $6.sEig il ArillusiratessHE droch noroiad Gle. 6@ dﬂgﬂees ipeluded angle)
S)t/mh%e?nca eacf/ ﬂgllﬂést MA and 19b. Fig. 1B illustrates the optional use of a buitress
thread design in which the thread flanks are asymmetrical with one flank 19a typically in
the range of about 45 degrees and the adjacent flank in the range of about 3 degrees to
about 7 degrees from normal. The buttress thread design provides high strength loading on

one side to help reduce flaring of the nut during high torque assembly and in high pressure

applications. Fig, 1C illustrates the use of acme threads wherein the flanks again are

10



shown in FIG 1. The second ferrule 22 is a generally

annul ar part with a generally cylindrical interior

wap hodbdasdaat slips over the outer surface S of tq,us2006/041214
tube end T (see FIG 1). The second ferrule 22

further includes a nose portion 46 and an axially
ErmsHicabbw of @steepern dnglaesueh as nbout Sxdegrats talnt 7alegrees from normal.

§ tJ f e.ferrule. . The nose rtion
TEE AR a8 483y HhoRed Rieneichsl ighd el spBPad to the 0
pegree¢sahreads.t hat extends toward the rear portion 48
fromthe sharp edge 50 at a rake angle a of about
fifteen degrees, for exanple. The first tapered
[0B67 ] Tl fisgnidy fgetheninchiden d Subogdpping dexdcé. aPerralds are an example of a
rti.on. 54. along.a first curyed portion,5 ch as a
B8 BPing e Picd 3 o i irorrbl, O CBUrAT JBided adipnt or first fermle
DRAGES bak orbeyMdSteirletdNe e fitind WolwePst, Gth B dRigh@ i i
r edge 58 which may alternat il?/%f ge a radl usl.‘g?1 al’ﬁusmgasmgle
BESRF aligpwtizel tybsrarippingsievioet dhgaubi6 and femglles 203 22 Sigohto a conduit
[: -fi ees, for exanple. [0068] The
és;}?c'gn vke%&ﬁﬁe%%ﬁ??ﬁg?‘ i ncl udes a back end portion
60 that has a driven surface 62. The driven surface
06651PICe ndS ah 3eliafbddcrBl WRTiGM ¥f alf i
O bant ¥ Lve WelablcdcrBul Welioh ¥r B SR Lo TR Feshlo S i Bfermplary fiting
deymnda$IGr bf Thefirst derfule A0 ioa gederally drmblanpars with, a gawerally cylindrical

. The driven surface 6 r bl S w.th
R it 2Bt g St SRET et BF e Biaeell Tesribia . The first
0RO FsGR. ouferSuttadd 26 fiat ﬁa.pérs(‘du@ﬁﬁdgﬂ‘ﬁtd Edhefilily@oRite] manner from
of the exenplary fitting shown in FI 1.7 The nut 16

hipsvand ROFEITHPY iy reapvardpertionodft.i B forvand moetiom2hioay include a sharp

t ‘ i i the t . duri.n
S8R i 329 BB SBT3, T T ol forlighi H0] Bues o frusto-
®oabteceseBe it forme ag@anmting THuefas® 6 B et TheOtapsred efutétedirface 26 may
cylindr.ical fLa portion 72 and a frusto-conical

by a firs y ; o .
Cﬁﬁ}’?fﬁs g axigly akighsd langs 4P Avherein the agisyX {5k centrad longitudinal axis
dFakKcdiadit 4ad Ale 48 q?} 16. The frusto- conical portion

74 forns a drive s%r ace that contacts the driven

surface 62 of the second or back ferrule during

[0G67] [FIGP3 isTdiecertirp¥@crowd §cetibn 6fa bécoh@ biBstkaferrale oFiBd €xeimplary fitting
S?luch as_about fifteen degrees, for exanple. Because

AwnRgTIE.  1.j The sqcapd ferrileotR ine senerally gmnules part with a generally
62 of ' M
cﬁ'ﬁg&?&f iR&i® v}ratlﬁfl @1}{3 ég%ﬂsﬁvref'{h% offer 'sﬂrﬁ%dg? Jéiithg ?Lg%ge‘i‘@ffésee FIG. 1).

drive surface € outer ra
The. setnel Girfufle 22 rfarthanipcidds awloee @oftion 46 andSan aghilliyesktending outer

syl i Pt i 956%8 o Searuatit PSR, 681 of A farme.| i Roseportion 46
ilGluddlUSsharp RBnt 8d¥eA50 aﬂ?ﬁvﬁ%ﬁtf‘ta{;%gc} g?ﬂi?ﬁ%?ﬂﬁ&g{d@l}%’ ilo\s&%‘d the rear

surfaces 62, 74 is not flus e socC
pputoneds {pmhtha sharpadige SOyt exelenatiglg cafaboentfieenl degrees, for example.,

|4 i cal || tri 76. Th tridge, 76
ARS8 el 50 5 A b o Son o
cpovied ipoftichf 56 &R o @aadiaE OfoP ekdrhsle. e QbconlQagdr@bortion 54 merges or

errule 20 therein, to forma nut and ferrul e assenbly
blgnds to the axial portion 44 at a corner or edge 58 which may alternatively be a radius,

o~

The second tapered portion 54 extends at an angle 3, such as about thjrty—ﬁ{re degrees, for

example.

[0068] The second ferrule 22 further includes a back end portion 60 that has a driven surface
62. The driven surface 62 extends radially outwardly at an angle §, such as about five

11




cartridge nut assenbly 78 (see FIG 10). The term
cartridge as used herein is a shorthand reference to
Weeneoosent of a fitting conponent, in this exapplesmoso41214
mal e threaded nut 16 having a structure that can

retain one or nore fermales therewith even when t

degeespieferenced donnaemal txthgiaxis Xhéarrﬁﬂnn  fF hetdIWgn ‘Surface 62 merges
whi ch
i YRR e nd 4881 plrffin R ok 3B P ?3% dE errutos

20, 22, may be usedtoretalnthe ferrul es and nut

[0(569? @ixt}sr 4. Wﬂﬁsﬁ‘aﬁ@ a {POSS @@;‘t%n'cﬁ' aGuft R Ehel XeRipl Ay |fﬁﬁing3§hown in FIG. 1.

installed in the body 12 in a finger ti
Timwttlﬁdms ah ol aylingrichl fcﬁmgmtlmle@&ﬁmmgmgenm} bpee 66 that receives

4R Belsn b trrorS it P LS b oot 4881 Ul focker, reess

dritabt ab. gheesbiket 701t defifkq] BYR4 ichlndridat fifg poﬂmmomam a frusto-comcal
For exanpl e, a non-contani nat i ngs gl ue or_adhesiv

Rostion; & tha tmrs:qudwély inwaydly towards a pack gndyy 30é ) thwqtrw The frusto-
f

SRR Ebok 24 BBl PP HE ST GEER s 2 o oo o

lﬁbﬁt Géﬂi‘dﬂy dﬁlhmgnﬁd-u;ﬁdﬂ"hé ddve smﬁm&l T4 isdformedipnar hegle 7, such as about

rrules 20, 22t in. Still further, an _.adhesive
é’%ﬁ? Sleeire ot AP o HeSiuga e FHAIS 7 ds Tffera fian fiengls,d, the driven
sﬁﬁgéé@ggpt(rﬁé Y4 ftrurd i@frhiﬁg’tcoﬂﬁgﬁ 1R ldivdRirta@e P8 1aPthe outer radius 64

uce pull-up torque nbodi nent di scl osed
(ber EIGh, 7)a Thmdhffcranmsmglct d) helhate t®1e= par&, sssusge thae theainitial contact

a cartth H) ?IPQ; S%S%rg‘? eﬁf %fedr;f% g%etv%e%ndT thus,

th@&ﬁ{tﬁ‘tﬁ bBSF deh ¥ &dveénnal tﬁ@&We%urfa@@H @J by iondewRihl v
towards the back end 75 of the nut 16. The t apered

portion 82 extends at an angle 0, such as for exanple
[06H9D Tthefsockey 70iiy fordhedrveitiin ah @RIARY eItead'mltand @eheraliheylindrical wall or

Cltag](::ll ég?&w iht% Egrltngge eg}szgé &{3 Pe[t%h lgsjagzgt 1ir%1 ?I?&%iﬁs&ﬁ ﬁ:gﬁaa portion of
tHUHar\U&d j&?tléﬂ 34 bf‘tﬂe 1f‘xQ>nt fEhsd 2PthefAga6 mﬁ, niO4ridi feftule assembly or

In thé exe nbodi nent of FI'G is realized
caﬂndgh ant qssemblow 88@@6 (€ Hl)oITheénlgmg@!mfiﬁe asgised heveirgi a shorthand

SAHE L HESh By V2o ity S, SR KO 1 Pt ot 16

HaOWRth WhRAEH the® cREerdisifGnk Or iriodd f&ﬁll@rtﬁelﬁwhth-evbhﬁ)vdhhﬁ the assembly is
flttln% as described in relation to FIGS. 21 an
[V

iy the mrtmenfiiting Gomagnangr Thes, thaeartidee vk atsembly 78, which
B ATy QS S 088 . e 0 et

feetles aid may tdpRthes achehothe pssewitdy 1saelthantmmns&11bdg:uugﬂy1 installed in the
function to verify proper pull-up for both pull-up by
WVd@én&ﬁElg%%ht <opdiHoNt urns. By intrinsic gauging is

meant a structure or feature associated with the

o 408 TRy A1 B0 2 v

thé Sarttidi mutt 16 pohRsfilka gRilnpopeeten Mtk nisdeatblpisto the mating fitting

ulled u A large vari et
c%mponent pFor example, a non-con ¥am1nat1ng glue or adhesive may be used to hold the

ferrules 20, 22 in place, with the glue releasing its grip under the force of pull-up.
Alternatively, the cartridge wall 76 may be slighily crimped radially inwardly to retain the
ferrules 20, 22 therein. Still further, an adhesive may be used that breaks down into a

12




structures or features can performthe intrinsic

gaugi ng function, sone exanples of which are

dvechesAgiin | nternational Application No. 03/0

and U S, Patent Application No. 10/711, 353, L Cius2006041214
Unlted States Patent No. 6, 640,457 B2, the ent| re

lwbgead dppr pullrupipihelp raduce mldirug/torm@o rIpen smbadiresns idiscloged herein, a

681 18885 by AU AR IR IPL LA R BB R 10

[0075] Wth reference to FIG 6, the fenmal e threaded
[007HyWiiB rbﬁréﬁc@ WH@'S’ YheChtHAEE 76 flayRAdtide £ Féﬁaﬁygﬁg 8(% that tapers

the axis X. The 12 has an opening 83 a

r@ﬁutlls&u&mélyetawm t ebaskead {76 ©f thebwit dAd THe tafpersdrportion 82 extends at
12 and fornms a port
3 "%/ﬁ I°C Cﬁg{%ﬁg% O?%E?I&qg%%d‘% ﬁreesrhe port 88prmy

be used to establish fluid communi cation w th another
0 ITIRUGR 18Sufh
[ gﬁgul d be got edéft Mﬁdesaﬁqsﬁ%ﬁlﬁgg&%e@amqﬂe E{egldp véJdgt & torque wrench
ql‘i th‘iﬂﬁgolcl‘@rhmmedl to tightes asdh puit-upshe mln@t(at 'ﬁhs tewh engagement portion
art t he tures e co ent whi ch
&80 T Bhepnmlely Gt SRR PO RIGE s SRURRR A = Py Siiap B0 The tool

drigh keriéht GRARANEN bart 88 fBrmed Inevdirty ¥ kys. D®or exam I%Ie the nut 16 may
incorporated into a bul k body 85 'such as a nani '

ipalnde a key hple thajmldows ﬁd:oggsmdmedﬁm nchtebe vsedito tmbten and pull-

Bobs SRR hesolBe B ARPROR I RIS 2 oo,

89 that forns a shoul der 90. The tube end T bottons
[06W6R Tt nikthes Whﬁﬁfer QQCMJIE?@. ﬁ&ﬁe’y’?’ %@ s%ﬁe%@t l?@ﬂ%ecil%uter diameter

The counterboré 89 may have a slight taper to 1t
ebigenf e ihrgadsell anthihgtioolengagrmeent portionugonThe hbGlﬂJ’b? m‘ay be used to

fitti. 10. .[0Q77]. The f fit t
A58 b o oA o BB b phd SUEBBAT R b torue and
puliFup By &iak.c By eiic fatigh isSHE GSstRuddor Foahte %bclated with the
t apered surface, such as for exanple frusto- conical

figting dedlf G combasted with of separets: lophorcgaugs)ithpberovates pa indjcation to the
2
%ﬂﬂl&t etl%ii?i’ﬂg #(ﬁag %@e&lﬁ %%s%?u\?%fr %u:lt e{)}gle flﬂ%/ h% large variety of

sdmuﬂut@rdird:bﬁu% can "p'bﬁfoﬁﬁé cenihtrinsits gauginfueefiorns @bﬁﬁ@aﬂlﬁles of which
f orns a(gecond or cartri dqale carom ng surface

3% dpcipseh i Inepatinnab dpglicghioadNaceHP 76 #dal 3. r?@tent “Application No.
1oprvessd, 5‘?% ct SGtesi Pakint SR ?'@46915? ‘Brfzgr eegn?@dlsaiggureﬁ of which are

first or rruecanmng surface is at an an
fally inverpang b hereialyy teferesel, edtgep ghogomby alsedetised in a known manner

actio portion 34 of the first
teg%rgpr%erq 1'“39%]382%“{5/\ﬁ?ferrul e and one ferrule
fittings, this angle is about twenty degrees but may

[Od?@ re?%?e%@ep SRR IeU %7%%@9 e&‘g &j}e% &3 I?eézglgpwﬁndrical part

fo ty I've degrees. Secona of- car £
ccluamdl cngtheumcﬁsaKe B bedyf 02 iresl amtopaming 83| a¢ apforardt ¢1ids84 adapted to

G i it P TR oPRiRRBRSs PHEPSreset he Bty b e forms 2 pore 83

which defines a fluid flow path, The port 88 may be used to establish fluid communication

D

with another part such as a valve, tee, elbow, manifold, etc. It should be noted that
although the female threaded fitting component 12 is shown as a separate stand alone part,
the features of the component by which it can make a fluid connection with the male
threaded fitting component could, altematively, be incorporated into a bulk body 85 such as

a manifold, valve, pump, tank, and so on, commonly referred to as a fluid port.
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be the sane or different fromeach other. In the
illustrations herein, the angles are different,
wbhenelisweit here is a radial step 96 that joi ns gdwu$2006/041214
camm ng surfaces 92, 94. This step nmay be radial or

ve its own angl e qQr taper or Erofile

may ha her
(007 Fheiteryato ey (HRBTEBAY0aA FpaRbRTe SRS B &shigubier 90. The tube
e[ﬁ% ' adafy Yéd By teoody e aniie dlmterbore 89
elt(l)({]nﬁ“t e nnéfag%ttcﬁigﬂ&ﬁt sho%?%gelﬁ%(% Jg)élgt haotéy?{we body Tremore
B4 sy acdlight taper toritréal helptform a sealpatiopt tedube gndTfupen pull-up of the
El [ rri'q:]ati ng the port 86, such as for exanple can be
fi o cap the end of a fluid line. The body 12 may
be provided with hex flats to facilitate holding the
: e
00f 0 bl ¢ 1 S8 G A B, cch a o
exdraypis fakiooronied weadie O ent iatsetong teparpdsefics, suches furtexadple frusto-

e VB vt HTe - comE b GRcer L sl S or el camming
S\Erfa{cte'ig ghei ﬁ@d;pgi‘o%ﬂ% ﬁirazgggﬁﬁ?g%#agcﬁﬂﬁe vhtwahd ki 681hB Gounterbore 89.

turne ing, pull-up involves )
The Ise¢dnd efnzsto-abnical susthet 94 forbrst messnnd loe cexidge eanimige surface in the

t ther th t t d _
OSrb O PRy He A e R €< B Rl R e g eagping surface
95 O0RHeN@ist BY f@rul6 lcaniiing stheateCie forkded M #DBNY1O4802He angle ¢ may be

PCT/ US2006/ 041214 [ 0080] The body 12 may al so i ngcl ude
seleatod fo optimian s gormingracBan math feenegeertion $4 phiedirstferrule 20. In

outward of the.ferr v I | [
D b e it TR e Bis peRIC bt e RyReggs but may be
af SuiabTeUilueaioim| aboat 100degedes wwabouh furtlefivedegrens. be
sel ected, as appropriate, for a given application.
The work hardened portion preferably extends fromthe
[0078} The secontdr Sartrisigetchmnting sunfage94dy formed ¢t am apgla gt Iy this example,

| ocati.on, radi al |y outwar .t he radi
RGeS ABR e e e RaO AL TS BB isoBh G P anel and o may
bE ¥R RhR orldffachtOB&hicath sihek, ahltye illasdaviond hefeird, ige angles are different,
rearward end of the first carom ng surface 92 or

thexeforritherreisentadial steprft thabjoins He e eAmmBIngsti fogese?% 94 This step
h ' [ j
o BB o R a0 B0, 00 RS ORI S0
portion of the fitting conponent 12. The material can
[0099] %@%ﬂgaid Yurfiek QhéRges! fnfhle WirkAlsY 14 fwhiel Shrefibly mate with the
exanpl e, the work hardeni n(g may be accoqn&l i shed by .
threasdst 8y the sanlé vut b, Jjshanldibe poted thas thechady i mpx Ae ke formed into

ribs or by rglli . an. ter
s B i s oflnp U8 6605, 4050 Y SARIEr BN o cop e
chd OF aMhid Gine €MTIRIGRE 12'mb} ®epievdal withehekeflatsitoefacilitate dolding the
finger tight condition and a pull.ed-up condjtion

bpdss phile thenyt. 16/ being tiahirped dopgiduriag malliuporPbsouriegpull-up involves

rdatidd il tﬁtfsla?]{onf cRPden! 1?1% .rﬂf{h?% B0 ltﬁé“n&f’%d #nd body 12, in this
positioned partiallTy within e carom nhg nout forned. ‘

chyy ¢ffietddeby wblativanotation betvieer ¢hedAut Mot body acgartieshaf which fitting

ccf)r(le';{xr)rlfeln(te is2 gcigg %% de??.ndt \Qleaicgrig Y)%ing turned.. In a non-threaded coupling, pull-up

involves relative axial translation between the two fitting components by means other than
two threaded components, such as for example two components forced together by a

clamping device.
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surface 74 of the nut 16 at the difference angle (D

This assures that during pull-up the back end portion

w0 Bb7dhmisecond ferrule 22 will nove or remai necT/Us2006/041214
rad| aIIy outvvard frromthe outer surface S of the tube

he sanme tinme, the nose portion 46 of the
IO%&L i hP @pd)a |13 may glgo lq@haletq wark 1}&@@9@ PoEipns®! formed iggeerally radially
Ory,.i i
oAk SIRE Rty 8220 o DR LRl Sl alighAEE pbo erpping
davick lZIO;jZI ithd amoent a.nd'f]beatfoar chUdV@knﬁ&R:nﬁfg cadl ISBJSdeD@E @s appropriate,
so that a portion 102 qf e cylindri
oL .gafqnyapegﬁa&wes sERp agﬁﬁ harlenadrportieh erq?aﬁ\%sw@nﬁé drog the forward

ch@ 83VEaRe Piti Du)(ﬁ} 13 a6 aPRGY £ ﬁfcéﬁﬂbrﬁraggal GRitRStd ¢ e radial step 96.

surface axi a spaced fromthe Thi's region
T@E Womhardm p@drmr dosiever, anay e:dbmdetfon @xmfnplehéo salskation radially

r rovi,de ce rotec of the,bite,.
ol ok s e Bty R o F B R 92 8 ekfee 2 Gusive length of
thBetisr ﬁﬁfdc@ Edhé Bodly NQe THe Qﬁﬂ@hﬁ&éﬂlﬁ% 1§ﬁ&oﬁﬁflﬁﬁéd by plastically
on pull-up the colleting region 102 between

db?%‘@lrtﬁ the métmal pg@n@mﬁ:rlpheortian lef thediting esmpenent éﬁ it Imlematenal can

WA, Db o A6 H FALE 50 BT hbdlening may v
aswnﬁlﬂfshed'ibsbfcrédmﬁg taudegice bfl gérnerﬁi oddéd ircluptaaéntish ribk ok fbg rolling an
coIIetlngreglon 102 wil | eterm ned by, anong

egteRar mals 9@%%@@%&%& ferrule 22. In sone

cases, the coIIet regi on 102 can be adjacent the bite

OB P PR A B e
‘gﬂﬁéﬁiﬂlno—ﬁ%d%ﬂlﬁﬂ -upeBnitiod Q%sﬁ'@éﬁvél? iR fﬁ:%’éﬁtiglﬁt&:ondltlon of FIG.

urther characterized by a convex profile that swages
7 the firsty frond fermbe peyeapoien2y prpsitiomrdsatialy wathiy dpe camming mouth

%ﬁg‘?ﬁ%ﬁﬁg“m ?er'h?l a@ﬁq@ﬁ%ebﬁalﬁdt {Haf) b&%ﬁ%ﬁﬂ% B? ﬁ:}éﬁﬁhes the drive

conponen orne

studaowel 4o fitApanelt stuhd differdhde aﬁglb ke Tls assutgahatGluring pull-up the back
contacts and cans (a ainst _th second ta??éﬂajg’ surf
cgd partionpd of dlag sepon & o VAL FROE ORERRALR rq

a le 22
S e 5 O S AG0 0 o ie3

plastiedlyodefofrhed do thaytthe sbap aigai Ssbitesher udnmsngtostlmflabe surface S,

94, At t t f I
PiRetie PP, oph PR B e 19, & oL gl g frgrte nose 46
alsorihgds 3TN poHiioAC®2 X thd BflindricaNall @erb”rﬁil@l@ B&pressed against
optionally swage or bite into the tube wall S to

ther @bk dreall sivéacgrs (o syaBed cotlse tlwbavkrfyrrﬂlm%z pgainst dhe swdace axially
f el élfjrq% IT,th'JltB 0B ?eg‘f :ngcgtlttg lra%mq tcéﬁ%?e%sm%ﬁ%? cgﬁamg of the back

ong W £ rgue

fén:l.tlb Qarp(ﬂoﬁ&é‘st @ella peseetionyfahe bite orl hﬁeﬁﬂmﬂlﬁoﬂlaﬁlﬂrah@l The back
20 is used primarily to prow de a fluid tlght sea|

fergae R3tthunis designed 40 dvrge Wedefomration andrefisgt paenpyll-up the colleting
%ﬂn{ €03 DEwRBR lﬁgj itd ?’1] faéd 1 ace%%e f)&g( ehdWP&r R r82@k while having

nst the tube ou sur to provide
theex bkl et pdrtioe 6GrmevedTiadisfigrduteardaor lgppo mzﬂhalw autsivard from the outer

oper at.i gn _ of hefr Qr. a.sin e in,
Gt 3,58 pecbe ad Eanthe Ssatdofuinad ittt spion 102 will be
apRirhined b3 among other things, the size of the ferrule 22. In some cases, the collet

region 102 can be adjacent the bite or indent 100 while in other cases the colleting region

om the outer

may ocour axially spaced from the bite or indent. The collet region 102 may in some case

be further characterized by a convex profile that swages the tube end.
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application and dependent on the types of materials
bei ng used. The back ferrule 22, for exanple, may be

RooNbHiegon th one or m)re recesses in the interp@fus2006/041214
cylindrical wall 4ﬁ the ferrule, and the driven

surface 62 of the ferrule my be contoured. Still
[0G82] {The relatiyraxipl transtation between the twel SRINgGormponendy 12,616 is performed

358, BRAPRE o 1 SR, IR M Al s o

st tapered ourfaei 0N RS bsdRANL.. THE QoRtastehetMednias icheridEy76 and the v

be app|ied over a portion or all of the ferrule

S&tf??ea progugesd epingre likesartign seath@tﬁhg cawt@égeot@eerﬁé Sprface 82 forms a
[

Sg‘g%? gf ﬁ‘%{ltsﬁgl %ﬂg}s?ﬁ@@ﬁﬁﬁm | tggﬁag@%ﬁg?ﬁ]&e the front ferrule

siidace, 651&29112&8 theGragitig ,38,88)1‘1]16 3368 @ﬁﬁﬁst tha dirg, (ﬁﬁﬁinﬁQSurface 92. The
the a eeo resent V. tlon
eh? F0u¢ S S cRaudB e Sae of ik B Tl ibe THE Srtp Brsvidsfibe rip.

herein by reference, as well as PCT International

' i . 063194
1008P The Bzl Mo or A SEHESAL 22 e VLBl Bh Y seals and e
gaipdalohg widnesjstaice loe faigne ﬂ‘m\i\@u&foardas)@teﬁx aiabed ylblraitlon The front

nature as to the present, jnv nt i on and shoul d naqt

T 20de asehpemarify to prgviderisBuidyeghy sepl rgaimginthe bady 13°nd the tube
ol &k d8hdads %ﬁ?@ﬁﬁ%ﬁl@?&rﬁe 22\"19&5%%% ;’?\éclptl gaprﬁg%ﬁ]blcthe tube outer

configurat’ions may be used to proper cont
spifarstS end theprovindetaxorilent tibeeripe rThel mestichlar gegmetrlyland ppemtion of the

N T
?%lﬁdatlbﬁ Rfld td@p&ﬂeﬁ@@ﬂ el typesLXPRRREHE U NRE, OtHVRICR feftule 22, for

e ferrul es 20, . Thé cartridge 76 serves to
ckaplal myw b@cmoudcd Mﬂa dneraruhers re@sses in dhrdingeriov eptindricas wall 42 of

tl:?ef J%%%.‘Pf CAT 3 %H:t ve]n H@ce %P ?ﬁt&eft}a AL b? ?0@%%69 Tﬁ@ﬂqggther one or

bSlhf 65 sheOferfidélt 30,N2DgndyhbBe fda%hardéﬁed"@o?—@ﬁ&hﬁl@%t?l low temperature
PCTI.US2006/ 041214 ferrule 20 radially under pressure
CRBUBEOBACcH te mEods vervdied farulesthal arerorosion sepiggnt. The case

hhﬁgnmgﬁ‘}%& %é? E@iieﬁ Rr %Eﬁhfbn' of aff | GFthE {%‘?Lﬁé ﬁﬁ{ucte?] R 30Mder of issued

I Scusse erei nbe OW.
pptantsi d:lsﬂltanel guchrcabé @ardﬂ:mng hantl geometryt comoepts \b]mtknay be applied to the

iR RSl S ot Bitent 1o Boido 8 ¥, b6 968 867, and 6,093,303

iSSP ’éHena%sf[gh@e e d bl@gﬁl’c ABvdnfioANthe SRt BIsBbsures of which are fully
condi tion Upon pul'l-up, When the cartrid 76

insaywyaied thtree:séz}omfemamn angurasaé’éTngauml Rubdit;zatim Nos. WO

ofBka BRAL Hd i) N3 TSAS 8o T Stafel Ter By elsreig Such patents

aﬁmale(ﬁoﬂﬁq% thekdift, RS et, Ard el dnrpl 19&1%!@3 adtdGhe Prdsentinvention and
gr h of illustrative data for ue versus nut 16

truadine limising spaser é@mﬂl ereRtcase hgidsningjpresssses and a

LR, 3 TR gt L g gl oo i

defntmattdmeoﬂthb&nﬁl@rﬁim@g mﬂln@ ta g@sums iddqhste hedd yind aubel giip.
surface 92 and the

[0084] Under elevated pressures, for example 15 ksi, the tube wall will tend to be radially
expanded, pushing outward on the ferrules 20, 22. The cartridge 76 serves to radially
contain the ferrules 20, 22 and prevent loss of seal and tube grip. Note that the body 12

does not constrain much if any of the front ferrule 20. The stress of containing the front
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front ferrule carom ng surface 38. As soon as the

cartridge 76 contacts the second caronmng surface 94
iwotzoer/aeedy 12, however, the torque in region BPCT/U52006/041214
i ncreases sharply and dramatl cal I y By selecting a

te torque val ue t ond
(B 2fediafiy otk Bresiire s achfeved BgURF Buden o fon 83%6 case with the
bhék fb@ﬁzlé ban Tiys istb'iglﬁﬁcéﬂﬂ YSn reaso'iﬂs ﬁpét%lll%@&@cd%&f‘ﬁ&embelow Note
can be used to nake- he fittin Note from FI G

figthenparticvdarbaint Iflgdbéhaidh@ eptions} wof! der@d\péteylor Bgrwlll @kso function
'R B by N PR M eonlobi theihaidee 76 in an

adsombitel @hagieal | y 1 ncreases as the ferrul es deform

Since too many factors can influence the gradual
torque readi ngs, torque cannot always be used to

[0035]:Upan puil-upawden phe)pm'tﬁqwl 76- enpagds the isevonfli datrinnigg .surface 94 in the

bé@;ﬁﬁﬁ,‘ Iﬁ(& C{-“:L}? %g{lg tin gtgzlglﬁrg?f{ls arqelllg? #h{lg déqsglgp,\?‘éutttge assembler

ﬁﬂ%@%me@%ha&ﬁ%ﬂ&ﬁ' @ama 8O ikFede thpulilép tdtqed)OWIGL Bafs a graph of
torque can increase rather little over significant

11134559‘11‘6@:@% fer torqueneersysunutrldl disploeement.t iNote gy in regien A the torque
B R O T IR -

w$1tﬂe hnﬁ\tsg fito tietda dF and ,camhhﬁ)g\ﬁgdtﬂﬁ thé bbly garhfhifi® slaface 92 and the
re- Each remake of the fitting, 10 Erogresses t he

froRt formly SSUEREs 8. 1§ Baparas .ﬂ@ﬂ erirge 7 6algfta$t§.t hessgepnd camming
strBicdBY £ 1nefﬁ@nb6c§¥ qP' Xm%k/&htthé( to k ﬁ‘le{' H AndrRhdd¥ Sharply and

I nCreases oach ni e y degree
d(atr&itlaalilw eBymeIehEn@zm appf))pnatb |tcsrqad= vvelue hdt werrespoadg enproper pull-up,

WO rov tic ingrease.in torgque for
aiing A6 e Py iR AT lorsaaier BRa Ly k. [He implegorque wrench
cﬁpbé hided td %ak@%'ﬁﬁe Hf’t fef 0t NGt frbth Bid. @rthﬁthtﬁ batkdid 0%' concept provides
-up. 17 WO 2007 8021 PCT/ US2006/ 041214 E
a R@fyeinght 0y steep F)rgue ®, mudisplicemer rathie Fhis és inatigni

nbodi f d 21 f
e ot Be dRron ety oS s bl 18R deltEm. ffgee too many
fichfs DREY ifRBEES thes YriREP tordde t@acﬁﬁﬁﬁ&brc#ﬂé' baninpt Qﬂ’ways be used to

tor%ue al so produces a radial_ su gfrt of, the body
aguyeatelyraepgeiprepoRpulErp phprioufitings Hstead Poipe figings ﬁ}@l@ally are pulled-

uﬁ gg QQW%\QQ{? ’&h ﬁfa%gmw&ﬁﬁé n&tqgla#ﬂfé RS P%&f hfé@'eex%p]e, region A

ressures a
irpEII(E Qi phdays that q:uquef ua:minomasé tdilyer 1{1:0@83¢r :ﬁgﬂnﬁcant displacement of the

di ments may be used to effect pull-up b
nwafq(i%tavet FParih B s ePreyenting; Bganer o8 gaﬁsly @%ﬁwﬂh turns  or

dl%ﬁ}acé:lﬁén example, a ferrule can be designed to engage
éy in a mnner to effect pull-up by torque, as
descri bed belowwth regard to FIGS. 19- 20. In

[00861dA g1y, the IaammAﬁg gafiwe 34| sichadiabtheatgleas aows tHehﬁitlﬁglth to be re-
16 and the body 12 can be designed to, engage upon
6% p@PCfb{ﬂlmap)f $ho fifimer 1 progegsaxs Lhecasiislae ubAR@nBHpher into the

A R B B, 25 o v

may approach ninety degrees (relative to the axis X). This alternative arrangement would

I)

Ff

cant contrast to prior

provide a dramatic increase in torque for pull-up by torque, but in some cases may lessen

the ability to remake the fitting 10 after the initial pull-up.
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an exterior surface of the nut upon conplete pull-up.

These surfaces, as wwth the camm ng surface 94 and

Q@ doot/el@et apered surface 82, may be angled to gdi/082006/041214
for remake of the yfitting. [0089] A fitting in

accordance with the inyvention may be used, in pressure
1003 Referring e gy éwas yeellas; thecaliemagivg smbogimentpfcFigs. 14 and 21 for

2@%@? ghé@ﬁl meveng%g% ﬁrt?igggﬂrwﬁf&?nu §8ﬁ g‘#‘& e;‘{"hi& tﬁﬁmd surface

Eht effqee pul-upf byt tmqumMmpradncesed atdml tsnppdrEof thei Hoidy fonthe cartridge

# Ipi‘jf]\t b E[g]l% e e E}‘Z@gsne? dp egggﬁ?l?tﬁr erépﬂl{a %es the use of the

I , t
el e

espeC|aIIy the front ferrule 20, are radially
[0688)Vther arabodigrhizshapbessed € effyct tpadl-upbe térqhé ratler than having the

conponent rat her than the female fitting congponent. In
SriRdse U rangass B badyohd. Felf Pwlzoa @?ﬂj‘&@ &an etdesigped to engage the

&ﬁkﬂfp ?Iﬁ%i‘ ft@@ﬁ dp(%milrh é raﬁchﬁ/ Béggﬁ; \Jtvi?tg regar to FIGS. 19-
%dhheddihagaany%opgeﬂmsa]ﬂlyeaﬂml Blltr@wemlof thedonet AHand ﬂ@gjqdy 12 can be
ttings that are nad teel

deglentd, 6 LB mRom JroRsm Aok o1 e (RO g, pipgide e Sharp torgue

inBekden ecbrfdxamip Eaﬁn%kfbﬁbr sirPhce VRARP |ﬁ?t;1né3§6(ﬁuﬁlﬁ% bk d@bi@ﬁed to engage
be strong en ‘pﬁqtb \ constrain the ferrules 2
ol

ayrrégriassgtiage epon cpmplete prllaph @wsqwfa@me @rlth the camming

S P4 Aok iR REPR bt PP R TR fop remake of ke

fitiggect the ferrules 20, 22 under pressure. Therefore,

the body 12 may be forned from an anneal ed materi al,

such as by forging or casting, for exanple. Form ng
[068% 4 ﬁttin'grig abomtdanceaviythe ém‘gdntign oraybesisediy pressure applications below

BB e P o R B B o prpysumypated fiing above 8
K¥RCHeR1aB8vd N2 Mshand finaBersl featuddsKandl AbpScth Df 8B @fiealibry relate to the
true if 18 WD 2007/ 048021 PCT/ US2006/ 041214 t he

apility jof hetfisting ts witbstandshigheriratsel presswemss asill apyhe dispyssed.

as a tee or an el bow As a result, significant cost

R il lsrenl €<l Mo, B Y SHBGR proyids tsii 20 n whioh the
f@ﬁ*ﬁl@? 8, deJBénH %ﬁﬁ cjﬂlg%é Rént feﬁ'ﬂlebﬁ) \dtd faliaBl¢ cbﬁstf‘aﬁ)ﬂe@ dgifhst pressure

ody ~wi t hout g to work harden the 5teel
dehmmn@ ﬁtﬁmgtmmpommm&aﬁhmﬂméemablﬁﬂlwgompmt Ingther words, the

I t t t
N 3P0 B R BRI ARREYP i § bl § ek Fbron et
ﬂmhg dé&ﬂirkob&thgfad%ﬂly dorBtedin e ardtheld ﬁ{st BSHE b theadarthidge 76.
working pressures with an annea ody al so

great |y expands its avail able appli catl ons. For
(009 wpt Ejtirigashiti are immgle nd dfpirllesscdeel bibe ot i@ dabpe a work hardened part,

SBeh b Rorine e slopi o) Bk, feoapiad! Histpestrong enough to
csﬁmlﬁ&mmlé@oz@s PDAmdeChighBidsressuft@adihe B BdES12, however, does
tanks, and so on. Still a further alternative

n@hggﬁqli iochet a foymgd Jfeom work hardened material because it is not necessarily utilized
to protect the ferrules 20, 22 under pressure. Therefore, the body 12 may be formed from

an annealed material, such as by forging or casting, for example. Forming the fitting body
12 by forging or casting, for example austenite stainless steel, can be significantly less

expensive than forming it by machining from hardened bar stock. This is especially true if

18



provi des that the body 12 nmay al so be fornmed from work
hardened material or have a portion of the body work

haodewadsoai f so required, particularly for even %1%506,041214
pressure ratings o morkrng pressures. [0093]

s
SpaifishiiteSosMshviaps cQ@ﬁ:@r féﬁﬁiéﬁnw?dér ﬂ{@:ﬁ&% tﬁ?J ! dFu.rther austenite

cause | eakage of the fitting Ivel'y
Hlainiess siedle mhich canpot be hard@eﬂcb@mat tedtingscan tsd mlizad to form the body

{ t I b t th
@E@Hg@?@gé % W %r:éielg éfrengﬁelu (%r?'rd gpt&rg QB Sgro(r:n austemte stainless steel
iSpdeirftigats in mﬁﬁbﬁaﬁﬂd&h&ﬁ duBYo ReedRIIEm Sofrb a6k Adbistance.
anneal ed material, rather than hardened bar stock.
Doing so results in a fitting 10 that can function at
[OWH\jfﬁ?ﬁ phibtys tor providet anfitting 100 itheit rtgnrﬁuﬁﬁtfdﬂ &is higher b&ssure rating or

lzed at_a siqgnific st . savin over prior,  hig
BPRE Plsftiod Wil R 13558089 HORY o1, SeRinprRmds He vaH4hLA gpplications
Ré} dxamipi, e ﬁ@in@d:uoﬂ& 1§5cahsﬁe fohﬁ@({‘b¥ bﬁdﬁdmgﬁl ehet dr¥i in a variety of

convention, tested typically under hydratl ssure
fyd compagensx thet anengademfrsoﬁenamealhqumlegsruh es pamnp rhgusmgs cylinder

(o, B TS G s b, sovves
[iresﬂde;dthw the bwjﬁl 1@@@@@136%&@:&%& fedin Webrkabrdenieti ShiGHal or have a

Wi th hrglaﬁconfrdence that the fitting will go to at
Rogtien of dhg bedynaverk hardspesk i€ e irequiineds Rerfigulprly Joupeen higher pressure

r\f%ﬁ Wtwdfgﬁg]lé%ggssmeéppl i cants have found that the

i ng accordance with the present invention
can hold pressures up to about 75 ksi and greater,

[0093) S elscavéldi werrehaideﬁﬁltg & portién Joft tﬂéeﬁﬂfdlgpbod |2 makes the fitting
performance factor. Thus, ‘sel ectivel a)r deni ng

vblélrsrqn@ldneh inferaakyressireg viithomt d@foanafmmor damenga eat ofoudd causc leakage

SR AR T ) B R A 08 « s

ddearsagabowvet utifigngi thei kglyl pﬁﬁed@&h&&hl@@tghlbﬁinglw&t 20, 22 under
of

har dene | astically deformn ortion

PEPSSYLCh g?dperérﬁﬁeﬁ Y:i tBe bedy ﬂ%éﬂiﬂ’ LT foar@eq @romr arpanaled matenal rather than
lﬁiﬁe‘ﬁ@& Ba0fioline ]j cé o ?és 79 in %Zﬁtflhé 19%hi O A606 rﬂ1 hﬁgher pressure
rolling a set FeUnT er ent bs or T an éxterna

ratiigeot wodddg %essure‘s that b trealivgd ki dysigaficdri coasde¢ings over prior high
hardeﬁilin can be perforned concurrently with the

PRegeYe ‘ngof the fitting body 12 or other part.

Specifically, a piece, such as the flttlng body 12,

[Odgﬁl/ffy ?Ar%%r}niﬂenﬁl%mtﬁlgg )1(8 %o@.bgff’%%h Q{aFS %ﬁﬁ tgr ﬁ 155y gc?ustry convention,

t&stﬂdl‘typlcallgy mﬁiﬁaﬂyﬂmﬁﬁc preesuie ip t aul@Rtédhs Your tiWds tha Peessure rating
of tgﬁs oper ations bein therollln of the ribs or
("E Areadids, PDSHIRIGS dSor e 64 ek ostatisdipally significant number of

oper a&!ti‘tl.e g%te?qgc Qfﬂxgluégdﬁg&ﬁﬁ 6 ‘?{siaSoSr%ﬁﬂLg g%dg&[\blth high confidence that
thealitting 2vilege tioeat!lemst] élilrdrmas the poospbetivenedrking, premahd without leakage.
Applicants have found that the fitting 10 in accordance with the present invention can hold
pressures up to about 75 ksi and greater, thus providing at least a 5-to-1 tube grip
performance factor. Thus, selectively work hardening a portion of the fitting 10 also allows

the use of a relatively soft forging for the fitting body 20.
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i ncluding the work hardening to formthe thread 98,
t hen unl oaded. [0096] In addition, the male thread 98
Worloofioe formed in the work hardening procesgcfageoos/o41214
provide a nore usefiul configuration to the fitting 10.
In particular, the thread 98 can be used to attach

[0095) 45 degoribed rhereindhanee then figtingo 10 hesay ihet selgetively Mok hardened by

.or _nmore | Qek uts..can he threa .0 .
(TR uefRul agBnfl Rlor B Qe RrasibR 2t Aife 10, raaiany
olwardddithe Gsralles BX 2APiseRokarddhed byaolmighOset BE cirbirBfebntial ribs or
98 to nount the fitting body 12 to a panel or to
A ederpelmale dhesad A3 tondthe fingbedy 14he The Bty hardgaingtcan be performed
LRI A0 BByl bR A 1 R S0Eban, Speigpa o piee
soclhes theufittinigoosly [2)G9 TYpideily dnhghiesd pi asaultipla gfihdlg makhine having

ksl'. r.ﬂi her,. may be .further achjeved with the .
1R pieigdeR POFTIORY 34 &b rYemnis, BEAHEEO PPYTHRPTA TR Ao ssaventially.
WaEenbar #gfe @Berﬁﬁé&*ﬁéiﬁ%tﬁer}@llfngrc{f%fﬁbs 3P iSead®d, Q¥%vork harden the

the ferrules 20, 22 to bite and seal agai nst work
fittingl bedsol 13,0thd oty nsert hotlse §ulyj ectaslxtn bepatwa worknveptration (off the one

Bl o et e nipal 7o 1 foRAR( oMl Shioothe; Parhig machined
idddudin g tetsrkehabdilinglt6 fotth thedRrehd 08, Habuslikedgant i al

bul k material to make the ferrule stronger in gripping
the conduit as well as being able to bite into the
[0096h tuadditi@t, ithd milerthived 98tthe rsyebe foamadih thy wdik hardening process can

PR tators 'Sl RRElTaeio s Sens 107 dh Gyl Dediread 98 can be
ub&d toBably cériten ﬁ@ﬁr%'é@rmgﬁéefﬂéh% t8 Qh@ﬁﬁingqtz. tH3® ekdrhSiE, one or more lock

carom ng surface [

./ The cartridge séal against_ the -
ngscen de tygadedmpie thefmale tigdad 8 tolferthercitiengthemthe fitting 0. Additional

of.t er , apneal.ed..ho 0098 he.j.nvent, o
oResnb B8 Wt UTFE PR o8 & it BRSIERay fao = panel or 1o
aftithed inghSs theDEan @ppomP ke (bb T, Atkif Ferhinyey theditsd inythe fitting 10, assist
especially for alternative_ fuel vehicles, may decide

aftgruating theeettegtsid wutsidednbe wibration; oriharfiundiionss st eel

for various fittings and conduits. The 20 WD

100870 e BDET P RE 08 b7 Ko ehedy BAY b dulfi il vith the iving
10 Riseddte€ MR beERBE of i aBIBLNRY SR IErdeY AFUAERIFZ8Ghe ferrules. This

These advantages include but are not limted to the
allaws thelfarulesod@edR t¢ bitcemdi tenl agairgibvgrk(hasdensd conduits such as for

o556y RS TRl PR Y D s
highttt pregsuird afplivationde The figilg U0 grovided Slbgck By 22 HADhas substantial

]g% turns. [0099] FIG, 10 is a | ongitudinal_ cross .
bulk anatgrialde make thedernge shangsrdn gEpPPmEdhe sondustassyel] ppbeing able to

I WA i . t
ORRHIBHAL Vol 0, NBUR 935 S P08 Al e s
camminginsfaae Odprevidens seeondbry drobatkiyhseal do tthe by seat fdrfhed by the

SRR A e G S oa e o P S St e send

cdnf@ing surface 94 may be facilitated by use of the softer annealed body.

K ay

[0098] The invention, however, is not limited to use with stainless steel materials. For
example, the automotive industry, especially for alternative fuel vehicles, may decide to

pursue carbon steel rather than stainless steel for various fittings and conduits. The
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assembly 78 and tool 103 together provide a single
unit 104 that can be installed in a mting fitting

GROBE Ak Such as for exanple the female fitti %T/U82006/041214
conponent 12, so that an assenbler only needs t

handletvvoflttln parts. As a result, there are no

FHEEEOR Brovifes adyatages B g use cefr?@rhonesweé ¢ Wedls evanhpegh carbon steel
'cﬂﬂw@héx&éhe%{t 31 L f’ﬂﬁ:&éjw g qe bﬁ‘?&é‘h{)ﬂﬂéﬁ@d to the cartridge
rt e or ovi

errors, I ques ng a ‘car
aencepsoe mhyr assanb I tot Haedassxebadffuahexawkmnbalm); @vcmdlbg arnseal with the

escri bed herei nabov 00]... Fl IIu trates a
SR ccial BF DR LA A APYE istRs fehiandie RiNled Bogp toraue rather than
BOums Wth reference to FIGS 10 and 11, the tool 103
i ncludes a head 105 that can be nanually gri pped or
can be gripped by a sinple tool such as pliers. The
[009%] FILD30i & aal(mgngdlmalpctrasﬁ sectiore b€ ieniutblé ard (8s ferrules 20, 22 of the
nateﬁlagf. be us%ggaf requi red.. Flexible fingers
ORI 0 1158 ShOWR BRI+ | aferhButrmidfpofsrlea e Eeialed 4 2 tool 103,

Th@ltds I RBPERVides of /
107b. The ?ﬁ's 1(5%1&%2131311%3 11%?35’6“ ne d;gg I?‘cf?ﬂﬂ?‘nd one or more

feamulesde 23@@@;@@ wsige assembbwar prilgreto Tmakie- Lmeofamﬁttmlgdo Thus, the

YBREMN T 200, 5 FEDioputel eitgR anelE i ot 3§ Rtaled in o

mating fietgt dngonent) s@sh #0for Rarhle IRY RnllE fittiddonldfent 12, so that an
107a,b toward the head 105. Once past the |ips 1I07a, Db,

t¥iemblen gelysnesdoto, handHuiioofiting petie.ws @, resuity share aeei 1 fogse ferrules to
%%gmf)ﬁr EﬂH fin leg %a@% 11515%7\?21 0 et h t%rttcg gx\élgdﬁstaﬂaﬂom errors.

as’a sing asse
(Dﬂ'Br tdchnigtiesfoe pmﬁdlﬁgiﬁ caitfifge mn aﬁd&ﬁlbllb'z? suchfastiende@dlan adhesive have

up_the fitting 10. To make up the fitting
({BF%H’agié aPoYVg is inserted into the female body

12 and the assenbl er can easily use finger pressure to

O 2 TSASTALY AR BTt BT e ot 103

Dhithyreferdetth eFIGstm dfd 18 thdiceaded indMds taf}eaqu tAa#t can be manually
the lips 107a,b will engage a surface inside the body

grippeq or con bmnpneiibmsmm epeq) wshk e @lign1 Jdhe tophl (3 isastingle plastic

t f
4ttt 53 cBETLARBEA S, R BB 211l g e 100
dabehyd ﬂ@motgelsheaid 11% ahd irgduds a’l;Qﬁeir Fsspét:tb/e diﬁaﬂlt eiitdlF1 ¥ ra1sgd lip 107a and
romi ng action agains e bo
[ﬁ@igé] 1%% & 20grherd 100 dsiiiep siof 8p P%}%é&% AQS emtOt\micg the cartridge
Iﬁﬁsﬁ?"%d/ tHS fasled 20l éoé’anc f’siﬁalfeﬁe | 5 8%& O}%ﬁa,b radially

106b to conpress suf I cl ent or the
qoppisess cinnugls it aldwythe siral 6 elnd tthanthiehferrules i20e 24 | tamedeer over the lips

b Boefd ' B 2032 0RGpishind bbs J02el. GehRee d06ab snap back

OO AKIS thus rBRiniOthe 8RR R0D22 8RS hhty 161 deel BF tﬁé le 103 as a single
the assenbly 78 and body 12. Note that the tool

agsgmtE 78asi |y adapted to any size

[00101] FIGS. 12A and 12B illustrate various steps in the use of the tool 103 to make
up the fitting 10. To make up the fitiing 10, the assembly 78 is inserted into the female
body 12 and the assembler can easily use finger pressure to rotate and.thlfeadably engage
the nut 16 and the body 12 (or rotate the nut into a female port in another body). As the nut
16 is threaded into the body 12, the lips 107a,b will engage a surface inside the body 12, in
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fitting, and al so can be color coded or provided wth

other indicia to indicate !nforrmti on about the
ageeiRisis8. such as the size, materials, pull-uyRr/ws2006/041214
torque and so on. For exanple, a groove 109 or other

suitabl e marking, indicia or structure may be provided
s edse thobist casmingsyfasei9de Farthes wepl displacementaf the asspsnbly 78 and

HRE 105 ettt 12,6860 e B80T RIS Y By WBppPessea e 1o a
I:diﬁmtrfgcdctioﬂaﬁmhétuﬁébcﬁiﬁmln Fig. 12B, the forward
ends of the l[ips 107a and 107b of the t ool may

optionally engage a surface of the body 12 to retard
[00102]her aXhatomtmed aaeimedisplaéemm of ¢ assernblyt Meartsiotpl 103 causes the

2. Thi.s event will be ntifi b h . .

Bemmdgpeali o tommptsiruty (ucBe insffiac Ol e dimensionally

SRR QRGP insideAdibatet ¥f the FyulEd20, 20 faﬁdmutqsn TiBe tool 103 thus self

renmoved. [00103] FIGS. 13-18 i[lustrate anot her

disengaey from theifergules. Whenphis nspgrs.the denli 168 can Hgrppsid extracted from
e e | t,. a ] :

AR 00A B 45N A e RSP 07 N 0 any i

fitimge x&dplsarcyin bietcolon g:oaéd) opprovided. willd ofh@r imiddial d@m@ate information
femal e threaded body 2 and a, nuale threaded
t hsppsembly; ﬁcwaég thae %% gateriglaPuily upé?,ﬁqfl%\ i@l@n gF example, 2

}d¥§ied on the tool 103
Eopfe 200 of RN kAT ﬁ%ﬁé?é%ﬁ%ﬁ%%e 155 ot pe 10
torpremdera xeswit] i@catibn 4o dmruser thgkthe Fttiighasdedemsd pmatelomade up in the

t d Il - F 14). . Th .of .
e S e, B L5 g B 8 . 120,
f(ﬂvﬁfd éﬁ%isto? tﬁé‘ﬁ?s? eMa’ Ald i(ﬁi‘f}‘éﬂittldéi td@hla%)‘dp%mﬁalﬁf efigde a surface of the

fitting 110 ot her angles may be “used
b@uul % tecretard fitrthies axiabastyianesment hﬁﬂn\tecrl intotthe b@dr}t 13. (fBleds event will be

s At E 1R R R e SRR Pdesd §5 1 gp il operator

fa@ﬁz%ﬂyhoﬁ@fﬂatﬂfét@&lcﬁnfbé@ﬁﬁo%ﬂrfU| e 132. The tapered
socket 128' provides for easier withdrawal of the nut

114 during di sassenbly because the ferrul es can
[06183ngageFIGDn 08 tilustraié tahothke ewerhplaryl Zigtingu of rthe present invention.

%ﬂhdr 3 @%8{}‘1‘ efFi?fg’té" tqgjlﬁlg\&ag{gﬁodg s maé( allggl é% He Hbve embodiment

é}@eﬁi hs/ Sth'éﬁm"@e @B8RHr alhd enSipIMe fdh amoszafm@@t 19t18efcludes a female
es may be used as required. e back ferrule 130

thaqadcdu cblocmella ané;aemel@ thueeded metl 114poFhg bedy1 B2 m@ludes a first camming

'g'g ggﬁﬂ-}@ a sg%o tcﬁlgl%i g é?t?%c]erlﬁgr fﬂ?%g@ @(dQ: 1l ing surface 118 engages

Wﬁﬁbki%g&dtsaﬂeécﬁﬂzmm e inferior pad 122D6f d3ﬁ'tﬁdg'5hl@4tfanhed as part of the
and front ferrule tapered outer walls

@%4, ]2§6 may be
P i owaingapilhkvg (FGs JH- agh% anglg Ipithe sarfaqsd 29aupy éﬁl about forty-five
%{gfr@e%trela 108 1SN BBl 1 din. s%% Bigaf‘ﬁ?é’ﬂ %"ﬁ@t ut other angles may be

gr ees re ative to ft t ot her angles nmay
hnedlmeﬂqmsedweﬁddds efiibiogimdrit ehowwwent the mwartadgee by &mélsdea a tapered or

SR P 435 T SR80 PRSI B e e o

ggtr}gh gg d rﬂ%‘ﬂf‘ fQFuIMYES. eThd RpBrdll s6addt P28 PRARIAFEH dhsier withdrawal of the
\/

nut 114 dunng dlsassembly because the ferrules can disengage from contact with the wall

126 during withdrawal of the nui. The wall 126 may taper at an angle ¢ of about five to
about twenty degrees relative to a central longitudinal axis X but other angles may be used
as required. The back ferrule 130 may include a tapered outer wall portion 134 to facilitate
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i nclusion of a tapered socket may be especially useful

for higher pressure applications because the ferrules
Wd%ooﬂ%oﬁl nd or "weld" to the socket wall uponpcr/us2006/041214
pul I -up or application of high pressure. The ferrul es

wi || di sengage fro#1the tapered socket wall as the nut
dl@ssmhlndml/\hhe imr.lt ifawle dBa ueaynklbd mudndebaatmpmdu cmuertwall portion 136.

“Qﬁ{?.vlg l es Zep el',ﬂ %e rvrvgblgtlﬁ%hff?ﬁ%trp%b E(g‘ﬁle &t an angle sujtable

t6faf:1ﬁ6¢@t¥1e d[eﬁﬁblpéffecﬁfﬁlsexa%% aBSutIvA tb |abb'§tttﬁv@hﬁy d@Brees relative to the

alternative enbodi ment of the invention.

aXith el ibtb othes rpmgtes @weﬂ@&d wasenseded.h Fhyes, awb@nrpm c@ifternplates a

il APl E YO, S SRREREH, B EL SReBbE PEER 48 14 and oo

ferralet 186y 132 ead 32 withdiawn drewhdtt ahd 30t cén fbeltseﬂdrﬂteﬁnﬁbnﬁ)ved The
bady 112 The nut 114 includes a forward cartridge 124

lﬁ%ivﬁl% of g f@&ﬁl‘@fiewcls?t B3y beassramplly negul forchighen presgyee applications
peehse gf@ ongl s Wbt t%@@r h’etochhre%%é‘ﬁét el &Fﬁgﬁfllr-%pn or application

centr axis of t Itting.
off énghupeessurel Llihesfea'utns nmdiudle:mgagﬂ Eomatilel tapgred socket 388 as the nut is
exa

PR, 8o 253 fordos Shihiefe AR p She SerufiRch g isesspggply. This will
R e%%é'th&ralﬁg%lx‘tre ﬂ%@dfth@ﬁ&ﬁ%c@ﬂ%%ﬁgﬁtc@m in sone

cases it wl desirable to have CE. For exanple,
typically the back end of the front ferrule tends to
[0010¢E r adiFads Y3 Away 14AcHuEtee b biternative emishdiinent gfithd invention. The

TR hEFos PP feAREES ith e FRbeinmenhof BHRS isbs ind like reference
e A Sre36d W ddsigraid | ﬂ&tfeﬁﬁl{‘@ ?ﬁ‘fﬁlé LAGSmBR! ik a Foft BRfle 132 a back

a greater surface area us reduci ng stress
ferople 4 A0y aatitdid and a body p12.eThesutt IHd ih¢liaddsi a”ﬁowamlfcatthége 124 having

front. ferrul [ li.ng.the Sy rfac L Sticking' .
PO bt il iR b AR 2E T BRPed e Sl rtaive to the
c8StPA AbAtihidiR0 X8 S0 of R ﬁtﬁﬁgt The Fott ferute Aiclirese r@@ﬂtoured outer wall

part, such as having a caSe hardened surface.

paﬁgmelaﬁ Whychbe thin gxeupledb Famed gt @n aggleht eadativsrto the longltudmal axis

AR S S B Kl RO BB Ges vt

dbﬁrwalsafd Bav&s ;’*el qaﬁl dxembid) gyfchllfyahe tack sndpoitlic ﬁ'bﬁt ferrule tends to

ferrules un ressure and reduce galling H

meys radiplly .aa@@ ﬁfﬂ!ﬁ %!lelﬁl ["edl1H Syring, pulk-adyg ?t% éorgsﬁ mfélé by the back

%rﬁﬁe %Ot @3/ F‘ﬂﬁﬁ:ﬁf et.rh e%céTQﬂgelg’% 4 cﬁ‘ﬁodfé batdc@1196 will contact
ext ) I's

th[rr oarh'd@ wall é26 wivkr hcgrtdﬁer furfang af&a; thlisa’edaming 2t3esd@oncentrations to

TR TSR 8 e OB B 08 s

c@l@ﬁ&g%' fhtlbher Ramkkesk @"lﬁéﬂs%s@écuiﬂy%%h&&ﬁ@ $ione ferrul O HOfRkdened part,

In many applications; the dy "and nut may be strain
seelr aschawingor casp hawlenedl susface: The ewgle wane bainy fwitableranglg, such as for

cr erein above rder for the fitt]
oA BT B . P BeBles ok ool L i o b ppffutar desien.
Thalsutfage aBd thid 6dth 2g.a 1dad waarihg istdfface W support the ferrules under high
pressure and reduce galling with the cartridge nut 114.

[00105] The contoured surface 136 of the front ferrule may be formed as illustrated by
a generally radially extending flange 137. This provides more bulk to the front ferrule and
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and in particular the interior surface 126 may be case
har dened such as using the processes described herein

WoN67/@soAt her sui tabl e case hardeni ng process.pdhes2006/041214
processes described herein above in the incorporated

references are especial|l l suited as th [ OV]
hooR GERRIRedc BFIDIE: 1o BUPAEEhS RGOS 1 1 BPrRnfin the back
tg.elim ling. In sone applications the entire
ferﬁ@fsahifgh%g%sg?égase hardened. This has the benefit of
hel ping to prevent the tube bore TB (see FIG 14A) of
[001&@]9_ nut 14 Wady’ SiplicR1dmpetHdgning hivendyube siesid Mhrdened or annealed

uring fitting remake. Up to fifty. remakes. or r .
wilh sHodtivegalFaif fardeaing sehessnbwt DEin ARYRy 10 BEAR, g7 e fiting to
t hat , has been_ca a i j: Qartrid t)
sob b e B0 PR er Badeo G o G, b Carvidgs o
ant SAPEFRLIAF EheCintdpior burdstesi26fmmebd case dmaiepédsuchens vgingdhe processes
elimnate the need for .expensive |ubricants ca .
degcprﬂqﬁdéleﬁip a@pvebplh@tpel"sﬁ],}l‘qaﬁ |G25¢ Pppdening Process, ge Bxg')ztgss@s described
l o #eB Wltad es. they provide
he\f%ﬁ rl%’%'f)g I'-lﬁ &g q&%&g‘é}%&g g&ﬁrF[Scse t§ ?gf eeblgér?%ﬁ: r .e e rrtt1 odi nent e
ex@élldrih ecopfosioantesistmeatandnveryhbardi suefapes ta gliminge galling. In some
| ongj tudj nal ,cross-section of .a fitti : [ ;
anplighonats £HR Hhd 19 prey Bope gty 3diq e cBABE of etping
pr%ghglt Prlwnﬂgﬁé*baﬁ B9t 00, 144) dfthéneyhiadiome obllapsingfante thegube end T

udes a nut 152 and body 154 that bﬁ bserved

dwing fitingimmdksi §p tooﬁﬂme@mdwrn@ﬁfesma@gogﬁ%& ey ey observ

above. In .this enbodi , , |efdin! ey Base hardened
i giocy i i Fafect G heR AR HE dehf ol efin! P osc harde
s@&& r!i%g%s ' 5 aO}aivW t&ﬁ?ﬁgtuuesl edriudzedtsaifacet fier pxwrple, may also

errul e 158. e front_ ferrule 160 i.s no .l onggr . .
cloninntsi the aeed fanieppensty egpricantfybecans a 2“0?4‘ S gﬁ%ef gyitable lubricant

the tool : ol adse hafRYedsuriiged] to
C%en%sggﬁjlgﬁg?ﬁgﬁdé@%@%@?ﬁlet%?ciséglenbl y as in the above

descri bed enbodi nents. [00108] In this exanple, the

oofdANt feryad €19 6ldi 75 lingeatea ancthen egbddinget aif] the present invention
extending flange 162. The flange 162 |sS sSi Zﬁg to.fit sition and
whitehi FIG. Hbiwa iougityflineh eross-se5tief afculftipg4n arfigeet fight £o

P2 30 e WEGHHAF T R B o RRIoP, b TG cbpoRGhL e it 130

idehaRge nihesseald sodyf 254 tHASmexttensimilar iardesigyl t© the embodiments
such as about fort five . de

- i | .
desnibet bemborso i eEbodmer Bon et FXo] rBin, (5 5af the cartridge
1%@}?@%&8’1%%&‘% {AVEdB RIS 19ty Baink WB6®Y) @esin tho back ferule 158

e secondary pressure seal and pull-up 24 WO . h
TRO OrohOABAR: 1 GOCE/MdSan g6 /conkied within mm@dg@gﬁgnf\ tool, similar to the

et o BFIGY el oo g B T A SOt Gl Aly as in the
aﬂ_&%c@?& etdife&ntd66 in this exanple is generally
radi al and engages the front end 172 of the cartridge

156 during pull-up so that the cart_ridedirectédy ) .
[oodo8ves t Dethis example, the front ferrule 160 includes an enlarged radially extending

flange 162, The flange 162 is sized to fit within a bore 164 of the fitting body 154. The
flange 162 further includes a driven rear surface 166 and a seal surface 168 at a forward

portion 169 of the flange. The seal surface 168 extends at an angle 6, such as about forty-
five degrees, for example. The seal surface 168 engages a first camming surface 170 of the

body 154 during pull-up. This provides a dependable secondary pressure seal and pull-up
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front ferrule 160 forward. The back ferrule 158 al so
drives the front ferrule 160 forward wuntil the
6RO ME802356 engages the front ferrule flange ¥dyus2006/041214

The front ferrule 160 further includes a tapered nose

port| on 174 that engages a second carom ng surface 176

6? Qe Hevgn singler Hf%@ctlparﬁ@ ée1@mageryeri of Al fropt érut ef the cartridge of
at the flange is supported by the

body &S%ﬁ“%g ) ntpt)é;rtl cul arly under pressure. The body

154, thus, may be fornmed of work hardened raw

0010 ial, Tae d¥R¥n | |
[ Igllv ed to an anﬁegﬁ%é/\@%%éﬁ]%?%ﬁm eiE %ﬁ&ﬂa}/@ r¥d1a1 and engages the

lﬁ%ﬁmﬁ erbAg? b dha aﬁmﬁgﬁsbiﬁs@umgqmlbﬁp an Colna’u éhe emmcigeadlyeotly drives the

ot R b PorpeRlc MR et AR, 938 5l el R PGRY 5ialg 160 forward

iJBﬁl thadartiidye Ds6 sngageathe ﬂoﬂefsfrrﬂlé fla gb h&2emRdidR Tefule 160 further
Ci‘t i bed herei nabove. In this enbodi nent, however,

oh§ taERted RRSE POEONLl Tdi thatengages Bpecorganniag suefacesd6 of the body
I
127, PETRES1 6 ma e kST BherRIBY sl 15} fang g supported by
thetbod§Svalhkzs, galrtleu]‘aﬂy rmatleﬂlhessmé 192 body 18A0BEE WeI¥tbe formed of work
t.h the |nt rn thread 194 of a f nale fitting

@n ef PR B3VerWel luféef;ma& pe eqtﬁ?elbé%mrﬂdem an annealed
Y nut 188 has a rear face or outer face 196 that
i ncl'udes one or nore key hol es 198. Each key hole 198
I's adapted to receive and be driven by a key tab 200

[0011¢] keyeBIGIrA1vie athadf loRGiRidi20 2rosss&Qibh Hf aﬁbmek@%@ﬁblary fitting of the
drive tool, 202, 202' may take a _wi de variety

of
BFCPeNE dRYgution, @, thiscsabesiimsnty fhes fiftingo} 89 @Pluwlés fdwidy 182 and ferrules

25y B0 By b B, 0l e BB, 1 i

embodinhest, hokweyerdfittilg 180 m«ﬂbdes(milfﬂe@ut mul 1188. Theagaptss lm a generally

ol.es 198 .in ut 188 e used. 0011
AlnaRg shrreneter AL oo g was ¢ o B soieitine 2w, "The mut 188
Iiléfsl ’a\ﬁee)It&‘ﬂhl hPead 1RYRE en¥iRRfeh ‘g'ﬁﬁ tﬁ’@}ﬁtéiﬂalatﬂre%hQ@g%f%dfemaIe fitting
handl e portion 203 wth a generally rectangul ar cross-
ewBpdngnt. sttieascthe Sitingbedyolfy), forteapmplst Tlteelwidﬁﬁlhes a rear face or outer

can be other.th
BOE 10 B BRARE o8P o® B konBoe P e kol i acpiod to reccive
aid erivenByasieey38ls 006 a khrdkeve téad020f)2ext ends from
the handl e portion 203 at about a right angle. The key
tab 200 may extend fromthe handl e portion 203 at an
[08Hd] e ot HBre kéyoed drivei tohl 203R02; nhdyotak aawidegrdrieangf different forms.

By, S BHPLE Gt tole e wtire ot @it o b s oois 202, 202

dhewal mowGShezzmimed
sufficiently to pulj\flwdgﬂt%ﬁggl?fﬁta% ?Iﬁéﬁfgtgq{%glt%]& }rﬁg configured to

wepesihedols aimles 198 in aeiuti 48&may bk esedance openi ng 204
ext endi ng along a central axis 206 of the handle
rtion | earance opening 204 is, sized and
[ﬂ&lol E %n?fhe gocf iment illustrated by FI&S 22A and 22B, the drive tool is a keyed

wrench 202 having an elongated handle portion 203 with a generally rectangular cross-

section. The cross-sectional shape of the handle portion 203 can be other than rectangular,
For example, the handle portion 203 could have an oval or circular cross section. The key
tab 200 extends from the handle portion 203 at about a right angle. The key tab 200 may
extend from the handle portion 203 at an angle other than a right angle, though a right angle
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positioned to allow the key wench 202 to straddle the
conduit and engage the nut 188 w thout the tube

Wﬁhf/@{sbﬁg [00114] In an enbodi nent il ustrat@er/By2006/041214
GS. 22C and 22D, Ilt he drive tool 202' is a hex tool

adapt ed to engage with the key holes 198 on the nut
i3 gefermede Reskayotab 2004s addpitesiito matevith the k88 hote IRB to allow the keyed

GBI AOER Bl GRIEEFS b ey Bl e R 0. "

enbodi nent i ncludes two body hal ves 243 a, 243b

[o@nayi ded metiA v&‘éﬁé]ﬁ@(ﬁ%’ﬂg% g&glﬁies q%%cel gnitﬁég@d, g%%@@ing along a

and mati ng ho es 24ba ol ni ng
cniraleaxio £98, o&ﬂ@bhmﬂkemoﬁmnn%@a tTIm thmahcﬂpphﬁhgé@ is sized and

SRR AU0F b ReR oty DA o eftpidia e GG angose the m 138

witi®ut we-tibemerfep@gst ruction of the hex tool 202
allows the tool to be assenbl ed around tubing for

which a free tube end is not accessible, such as
[0G1dH] ng t Eatn Ieamodimmdyuduaed byrE]lGS [22Q dnd 22D,|the dnve tool 202’ is a

S b TR, 8 0 28, A o o
tﬁé inﬁ'ltSS ItHHe "tlﬁﬁﬁeﬁ&?@r Tobdenb® wAfnl &Wofé&n@&ﬂ%ngﬂﬁék%egﬁ?’ 3The hex tool

3b to remarrn joined once assenbled around the
2@2r el bwiated femtodimernts endlud@otvo bodiy halakbs 843r243b provided with

BB el G G 3R BaBnE A0 2392 2450 % g e o

bedy heeo D43 Q488Y Wikdn; %m%ﬁStHer%wb hRdp llhhlvé@ §43:§ rZQ-WB dleﬂnc an internal
FIG 21. [00115] To tlggten or | oosen ¥|n rical
bagg on glparanpe opeRipS P4ty 5 Teerkwng Zh@ksulm"é (SFfb Hed24) oJibe two-plece

S g 0 "R Wt e BB 1 o i

fimpphbeend ds hbieadvessibleaguehafs tubinghist hasOdlradpl bleth rinmﬂalled in a fluid
direction t he nu

s ségma%g@em nch orp Y en|%n andi g Hta@lesa%ﬁ%sf ay,tlwgneed not, be
phSdddoQith %Qﬁ%ht' ﬁte&ﬁf@ﬁ\'ﬁ? Gt {d' 2By e ddd kq:x'aﬁ%s 9&?2? FRbY td fmain joined

prevent subséquent adjustnents of t
op@&)a_ﬂsaqnb]]adearbmcbtm wfcuttiferenes ofl 88 tibe Fel Boﬂheb;bdsfdlaimmre provided

Solfinickey’ Bin £40b b WRGwk olet 1€ e apf Hjgscrted into

c@ﬁsl;peﬁdlhg@cepasnés 182in @& nut B89, SRARSROFIGIRgre is no
standard _hex configuration projecting fromthe fitting

body 182. As a result, the chance of inadvertent
[00lL bS)s eni n@odfghtemmvhbsmfth& keglindrical 86t 188, thelbodydhalvesc243a, 243b are

iS4 ued ihe 56 974 BoLREaciLBrab 4 fsergd b e Kaygholes 198. A
0RO QPURIEET) HER APHHIZ8 HerIBE F AUl and rumed in

wrench 2 In addition,” providing different positions
Ugmnmﬁ@rl‘legsehmlgedlmaon tm adjinst thernut 888 aeoprdingkyw Upon completing the

@@ﬁ%ﬂ' gfq'l%h lfl Qﬁﬁoééigir%%ogemh’bh@ﬁﬁngngsns%f %‘fy to preverrl} subsequent

adjustments of the nut 188.

[00116] The length of the nut 188 is selected so that, when the nut is fully screwed into
the fitting body 182, the rear face 196 of the nut 96 is flush with the end of the body 182, or
is recessed. There is no standard hex configuration projecting from the fitting body 182.
As aresult, the chance of inadvertent loosening or removal of the nut 188 is reduced since

the ability to disassernble the fitting 180 is restricted to only those personnel that have the
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[00117] Further, because the nut 188 does not project
fromthe fitting body 182, the assenbled fitting 180

Wo s08bdsesr This can be beneficial in applicatigpapykibosnsizis
whi ch space is at a premum for exanple, autonotive
applications. Final the nut, 188

spa Roikevsrbraich i o A LIoT BTN ek BRI ok Blekey hole 198
orfﬁlgq'{uﬁ 483 g'}é&lag%r& % ﬁ*lo ) &Iuc&! (@fz%@' ebd Pro Beipringfathed in ebmbination

rea the need to selectively plate
withepddifieadsches.t o strip plating off of the hex area

(as is done for standard female nuts) for cosnetic

effect. Thus, silver plattin can be, acconpli shed
(0B 7pi ng R iopiserib naBASS flow g praicn: on s g Bpdy 182, the
asrsé)r?lﬁ ﬁlfﬂfu?f{l %(9 [sQ8niIRE CThi8 RarPhe BEMHIRN Ir?&fﬁméh@éﬁé in which space is at

present I nvention shown in the

a piblrﬂﬂﬁﬁll B sxampld, lama»mdtuve tpplicationo dﬁmé&m ,thq et 1188tis plgg beneficial as
210 _includes a body 212, .a nut

it sy alboyw qué:pstnr,gguq}gms sineg the complels piétncatn € 5{}’%}" {oﬁ?edz(?& lubrication
Q@eﬁ@nltk?@& %ﬁl‘éﬁi e %e&?foedelb%ﬁ%fl? pldt& tHehhfea&ﬁT&Oldtl stripplating off of

owever I ncludes an exterior canpin i
the ek ace (324s dch'wt foe n@a@é fqnalg@@;sa; forggemshie eﬁgg Jhus,silver platting

nut 216 upan roper exterior canm ng
@j}q%gmgg%qu.&{}cggpl}l% eg%ut:alilgs orward end 228 of
t he body 212. The tapered surface 226 of the nut 216,
ers Oﬁw for tfifleS crhsWeitionfofaabhBLespthlary fitting of the
[00@ he apere 1&@1@% :

sur e 226 may be | ocated, for

p&x@ﬂnheentmn shotvnan the rpgﬂgbnp wongigion dn thigeambegimentethe fitting 210
portio

R 02 ! S0 e oS b2 Ry R g n i o
lﬁre‘?ﬁﬁdﬁmbﬂg @R{drPRd BERMEbbTe.  ethis deissditheghhoweved iddyr212 includes

I's enbodl nent, the fitting 250 i ncl udes}g bglgev 216
a 62teriar nahndAs surém 2Q4rthatemepeqsraifapered Gufacs 24 gn Hae nut 210 upon
Sy gs, d end 228 of
PRROPEPALHDu J 20 i GBI FRaT 22 DR U CA o0 g foryard end 225 ©

te¥ddydas. ahe taﬂ&&géﬁfacé ep6 of the20P214) aape:mutwaxd@om the axis X away
repl ace the first ferrule 260 gr, as ., shpwn

ffonm dltd dadn13. sThoiperek pufase Zﬁﬁemawﬁef 9t38af f(tfhf‘@‘ampfe on a tool
|nter [ for exanple, a tapered
?L? agélgérl)cglr%l on %Sﬁbrao? I us portl gﬁs 266 ang

268 a nose portion 270, and so on) is selected so as

(003 PoFf f eCFI@PZ@i%p.{ BT igheRudiasli abdsysettivipe Hhroiiegieremplary fitting of the
action o the inte ferrule in response to.the

prassat jpwertticorshosinnig the peer ight Gonditia s § ﬁé’é“ent the fitting 250
° r design to th

ST AR Al S A aion s o

ciboBahatts AesfibéEhetinhboved b thimerhbodimegt, hawetrrethe nut 256 includes an

di scl osed i n I nternat.i onal u on er VWO

wpErob S2cHR 2021 il Gk 1 RSO BRI £ Pl Py in FIG- 24

ﬁl&q pgsr Qt c:ncl2 ?ﬁbﬂ 2094 %ﬁ %Wﬁb%ﬁ%@%/ @%&1%2 (such as, for

ere

nce. i cation and the
eﬁﬁﬁp&ph&aﬁdnat eutm: SIh'cﬁaAB\pertmrJaZ@ exdinppertipns 266 and 268, a nose portion

270, and so on) is selected so as to effect an appropriate radially inward hinging action of

the integral ferrule in response to the nose portion being driven into a camming surface,
such as a camming surface 272 on a rearward portion 274 of the first ferrule 260. The
concept of a integral ferrule utilized in a fitting has been disclosed in International
Publication Number WO 02/063194A2, the entire disclosure of which is fully incorporated
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nature as to the present invention and should not be
construed in alimting sense. [00120] FIG 25 is a

WaJ Joot/eugedst udi nal cross-section of another exendBU¥2006/041214
fitting of the prgsent invention shown in the finger

ti h&? copdition, In this enbodinent, the fitting 280 .
herrln Qo dsterensedy hegpbligationranddhe conrgpty thereisy howeyar) ere exemplary in

e b RLPRleslR (3{cBbRand BiREREhenidin i SR e
the nut 286 includes a separable ferrule 292 that can

ozoher r ageid [ Qe ~ : ' :
[ h enGazeist HRalf 1dh§ﬁualﬁa1 dé‘bﬁ s%@tﬂlnpéf @r@é 'asa&ﬁgfgfyeﬁttmg of the

FIG 25,  function as a second ferrule. separ
Preseripmgentipn sheway indbe dagerctight sondition8dn Hyis ambbdiamayi,lthe fitting 280

. ' 94. rtia uk | = of the fittin )
WA LB ol 988 b oPl 28P 08! el aesign o e
emibofimoemts eschibeabheeinaltotieN In 3hik babodidlHt, HovdveE WM\t 86 includes a

%?oarl_tioz 298 of the first ferrule_ 290, and breaks off
separablp do1aile 29¢ thah cap sither replse thonfiist &spde 20@ ortaseshown in FIG. 25,

| 9 . g _
P8 kB8 02l AELEBIS AL 250 14 Bk g0 o s 256 v o
frehgibbowele portioh 284 s &jpan phatiial pell-uplof thet fittihg @80, the separable ferrule 292
efi tting has been disclosed in .| ntu?_{ naaégnal .

BT & SATERRTRRe, HSTOD DSBSl 284 O dgrearward portion 298 of
ti ifdh FoIe 220, WHH Wedkd diitlol epdrREQ HoH ﬁ{eeﬂuthfié?' ¥ separate, the
reference. The publication and the concepts therein,

sepgvRble rsrralee292 fangsioas ysimdan & dhe fasulesn debaibedemettie embodiments

BB TS5 L W GRS BB 5 S i
ligenbtionhy Publidatios MBS WOTR0S3198X2, Bk SAHRAIMIGHArSbE Which is fully
_asingle ferrule tube fitting 300. The illustrated

MERTRSEIIAS AP P referanrer The publivationandithe corcepistibenicine iipwever, are
Rl j3hcSe, 6L bl bl AR LA e b Senrg g imiin

car ge socket
sausé.enal e t hreaded body 302 receives a nmal e threaded

nut 304. The nut 304 includes at one end a cartridge

306 forned by an axially extending generally
[00&34]i ndr | Whth eferenssi t@nFIsﬁs 26Tand harthe catgidg@oBittassenbly concept may

o275 408 55knelé ko 1858} 167 585 sl uBoatinets e s
ef@ptrabinahe einbodimeANGERIES 29 theainedrRA sGupe thg fSHhd MeRartridge socket
. 314 during pull-up of the fitting so as to cause the

1siignered- Tliﬂ% iplbgth prebadigacrts pdemale thisadaddiedy ;02 sprentps araale threaded

w33 OISOk Ul S EOGLTE ) gl nio

gaeailyecylordeicall Extefidien SO8K eThe Ikfiridge 366 ithas foynam socket 310 that

AR o AR b2 IS0 M o b a

erpAB&dh e barinihg dfrfact R4 gulﬁﬁ% ogB:Ee ' néJgﬁ a€ to cause the
escribed herei il a

contoured outer surface 320 as ove

fegmite tpplastieallndgfoim ito Hghtagritiphfgeanseealingamnpagerhetwetna tube end (not

L f t ' ) f.th
st 8886 1 ety 00 A s R loast 6, ESdenbtrecs 16, e socket
3 eis tdefigRby e irtesiotrfasé BYS eat fetadeially @y lnd@%e in the embodiment of

hardene&i or 28 )
FIG. 26 and tapered in the embodiment of FIG. 27. The ferrule 312 may include a

contoured outer surface 320 as described herein above and further may include a difference
angle between the outer surface 320 and the inner surface of the socket 310 as described

herein above. The ferrule and cartridge nut may be fully or selectively case hardened or
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WD 2007/ 048021 PCT/ US2006/ 041214 ot herw se hardened
for particular applications. The ferrule 312 may

fWI{)tZB@I]Mg(ﬁQI ude a driven surface 322 that engageg/&z006/041214
drive surface 324 in the socket 310 of the cartridge

Bgmise rdensi P PeOIHR GPRUAERSor 1%, e 316 By Jfifbr include
d&??&ggu&é@elﬂﬁpcrlit?eu? %é ef ﬁﬁ-fa'éé 8248 xitRisbsked 310 rwlﬂliEgcartndge 306.

ct to col The contoured surfa
IE]EZfen'ale fuiveresafask e322emay d?@mﬁmimw:hp@ as tadfaeifitaje ﬁefonnatwn of the

5 o P ORI B AR, 3 e o

ﬂﬁ'do%du?éli ﬁﬁf’ac@'ﬂg'ﬂfiﬂy &fr dxa@pieebd blcBnvdxOdibpe] The@rives surface 322
I l'lustrates anot her enbodi nent of use of the tool
%ggwr facilitate

mYosdso m@agel thetdrive susfpod2hddth 2 differenss) anglpse &s 49

r.ecei tain a fenal e threaded nut 402
cgﬁ%p &]&?%P%éﬂh%ﬁ?ﬁ%nd back ferrul es 404 and 406.
The arrangenent may al so be used with a single

ul e 99 i11uER8ed RESHRS RiboREent D usd of e toslar aARP 103, In this
[061921 be agﬁgesc} |ubedehere| n before with the enbodi

arrfboﬁhﬁmt,ltmc e 00fis siked smpes toseceivg andtetaima female thre FH%H nut 402 and

f t de.th
PRt CAndrg By ind R 30K IRE hroheothefy Bl 48 used with 2
SR FSAde REQRLT IThel dpetatidhngt a1ss Wiaks b 4p04idy bé apaetesibed herein

FU R Bhape to a tube end _h t ed
Aefire iy BTt P Honriy 5 95800 1) 4RbaeEy e M facturer 10

i ncl.ude a_gr r f Iread
ool o B8 il % Al e Bp Rl R, 1 BB g ot ereedy
doaribinddepropat ib @edingls sambmblgmw efhpatssioc iingtaliptivogpto a tube end

Lo 6y A i

Het 6ﬁﬂﬁtreﬂ {Rghhe\tbsleafier the nut 402 and
pro ect 7 ve ﬁgglilu cgfr%‘glﬁgogit%teegtl ng thg nl%t ferrul es,

@ndles hatelEnenstnzflekontohe aswciatdddodiiave been at | east
partially tightened on the tube end. Oten the nut

(OMBh o 1 JH6%eABAS ray S W ovasicr i) FEBoHERARAD agfo! of e type
%Og’ﬁl tRrBRt §91Ad 149 hthPQ Sodi F% g@ag@edf ®rpra¢ide Airytective device for

he nut, 1n of act | future

progteahg did ou, Grrtles ahd/kne tubenehd aftex the tf@mrlgs haps been at least partially
illustrated in FI

L
%sﬁ&ﬁ%lege en ﬁ%ecéh\deﬁmﬁé‘% Mespéﬁéﬂ’ng ﬁll‘thig Bedy aﬂd/ pre-tightening tool

of this assenbly, which may prevent

htﬂmt@ﬁmtads or asmmldmm&t thomub it preer & fapilikats feure ingigliation of the tube
%gi;{g nhg,rar%gilus{}gatth AERE 3? g‘?}xé ?H)stgc%‘;v[s %{6199 sg,r:h EQ &or example, a cap

nst

$0Ré et livel Bdvek,0Rhy SORS PRHBLIG Eobitr thb aul, Itlyeefet'nulm amljofotbe tube end of
used wth any fitting that

himpasarhlys wbcm@Wep@Vpgg@nr?ngctLUdes (L ngqmof the, surfaces of these
%q(%l?ﬁlqurlg tsoc{(%lrﬁ%rl’»?t{ra%et SNt h%ng:ﬂ}ocl)fs U%é&ﬁxgﬂﬁi nékofo installation in a fluid

I'ngs Int present
aRRim.cati on,

[00124] The tool contemplated by the invention may be used with any fitting that
includes fitting components to be held together for assembly with a conduit or other

connection, including but not limited to the fittings disclosed in the present application,
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29 WD 2007/048021 PCT/ US2006/ 041214 such as single

ferrule tube fittings, two ferrule tube fittings, nale

W eaeekbpbe fittings with femal e threaded nupgradshees1214
femal e threaded tubg. fittings with nmale threaded nuts.

0 125&@“ the exenplary enmbodi ments of FIGS. 29A,
assygigle %Haies@!)e Hitings| tweolgrrulerfube fidings male thrssiedithi fittings with

A0SR o A SR IR

single plastic el ement, but other materials or

[00128)i nat | BNhe @keMORPP BABbSIERY SEFIERSFoAS 2089Y6¢85hd 40, a tool 500
retaining cf)ortl on of the tool may be In any
Bwshdeyansed 89 thehcanbe mannsly grippedrt che begripped by a tool such as, for

u nd. .| t.he exanpl es, .
PG AR 0 8300 Y0 Bk bl o SR i i it o
GOdbihatidne fcampehditsinay be Red dORqRiFed R 6taRBs pdifidn of the tool may
fingers 506b may include at their respec}tjlve

50Q6a, ,
Rf iy cg @?mu%rr@&aoms B w6 wad fosories. forrfiguneiassenggy &9 a tube end. In
fa i 5 t N
L 2 T I ) s—
Rpetioth ot atblog 606.28’1" l‘reiﬁ:n,gg;si ﬁl)dﬁl SD6tBfhay ifdiedd hﬂﬁﬂﬁbbhésl.plective distal ends,
, n t
el B T SO S Rl st er S0 ptiaese 65 dofep o bonsatiage 508 onto

wiikieh h6arbige. ; ey N
o A pSoridEe i 16 ol Qe el 20 Rt cagt B, ufRa PASHhobACin FIG. 30,

Thet flaxitie fingers 5068.2506brrgdiaH chmpreass esowgd,to 2Rowrtte nntil6 and then the
t n.the tool,. [001 In the, exenplLary i
fGRisE 30 At o b dFr B8 s sOLE b o e 05 Once past the lips
50781 56Gb] the finRerstI068, JV8Y shakack otwWiadViahd RliMn@k the ferrules 20, 22 and
different configurations. For exanple, the protective

“BB?@FQﬂ?th?ﬁ?nB@taﬁl]apt ed to conpletely cover one or nore

of the nut, ferrules, and conduit end, or the
cover

ectiye portion may be . adapted to partiall _
(038 o 115 SR PRy Ambod i e i PEcEiie g The protective
poficHmaR taky OWide vadtl | oFi Bitbrept Qin?fgﬁ}a‘t’iﬁn§.°'i“of Bample, the protective
fitting _conponents by preventing danage or
PEBIATEREY: e iadapiee du emplgtely oavar ome e tmare toff thsouth Eerrules, and conduit

. . 500 of . th | ar. nbodi t
AP B R D AT T Rk of e
frudey sanf1 c6duit endp wikitk hmayt grodider enfficiiat NRottcBOP 10 the fitting

form%&pgot ective portion 510. The prongs 510a, 510b

CoRponR ¥ Preyenting damage; pe coRtpmingtion Jpsudiiess frommoentert with another
WERke! U] i oAl

_Smay be |g ggfélt %n%ﬂﬂgﬁﬁé%ﬁ%n%}%%éﬁgﬁ? cs)f)d}ﬁg g%ﬁ\fﬁ%?‘hzgg" %la, 31, and 32
incéuies ¢ nair affppomsst Bi0aab 1 Guwhish extehdtfiven thet heb, 5056 oS a protective

DORPR 0" A PREIER L CiveS] by HaY oy W GHF rRgpeehie dital ands, inviard
pitRERAS bY BngP9T1d, 1Y, M Phe i:a(ﬁjéﬂ 5%5%, g {%) !?’%‘? B%ﬂgﬁﬁ%deﬂldtcﬂmensioned

the nut 16, as shown in F prongs
tosalipn with giyeeasy i e externgl sowrfaenphthieomt Wbt suchesphe thread relief 17, or

ek Y Bl B itk st ped ey B R ereb R oreieating the protective
p&tida frood Glivg 6ff when assembled to the nut 16, as shown in FIGS. 31 and 32. The
prongs 510a, 510b may be in any orientation with respect to the retaining portion 506, For
example, in the exemplary embodiment of FIG, 29A and 31, the prongs 510a, 510b are
oriented perpendicular to the fingers 506a, 506b, while in the exemplary embodiment of
FIG. 30, the prongs 510a, 510b are oriented parallel with the fingers 506a, 506b. The head
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oriented perpendicular to the fingers 506a, 506b,
while in the exenplary enbodi nent of FIG 30, the

WO85043d4a, 510b are oriented parallel wth thgTas2e0s041214
fingers 506a, 506b4 The head 30 WO 2007/048021

PCT/ US2006/ 041214 505 of the to )
Sl B IR POI A GRS P, IR IRRE 5o Hane, P ASE OF the eV portion 510. Tn

tl%elgxaxbﬁle 1llti§%ra%@l§9|ﬁ(3’ |i9lA3tthé‘th%Qd 305 Fh &y b%%owﬁes W4 bore 515

be provided,with a bore 515 positioned t
positiensietotthesivaithe tabrierr Ih’elwntth@pmtmlée pbuiengdPtis @sselsl_btﬁd over the

b AE B 20, 22 Sl s R o by LIFIES 3 g, P Spontd bo noted

tiptiee prétoctive PertidhomeE tcloﬁ@nﬂ@ ey QfruidRiye GIRATPAtI 1845t aptytially encloses,
structure that at |east partial encl oses, covers,

caYers 5 PEIEYS thed1u 6, fermules 2Py 21, 05 Tubg eng T, sygh 35 @fdpeshiaped extension
STy e 18 U AR SIS 00 I, Ripdhilly51 e cup saped

emepswiil apedof thettesls3adh 05‘ TG 298 tiag beadbpted @ cahpletddy 208 a nut 16
adapt ed tq. cC et el over a nut 16 n

Pl 0 ETRISCIGH Bt 1> FaibBRERA PIEvideEiin Jepile threads on

a?'ixﬁ&‘nq aungcte ?th%H@xLJﬁ) fob & ?%t‘ngotﬂe nfifle hRLAR BP{he%'EflécThe plug 5107

not shown or engagi ng [ e threads of the nut
of Ghe fHok 5@(1)’0 oI FIG" 296frna3hbe sizgod 1660 snugly [ e RbChatsy apd/or may be

Si z snu the t be bhore, and y.
< biot e g SRR S1 eyt @ e @Riior BB oI i Ben of the ube
e8d TP the outer dianmeter of the tube end T. [00127] As
with the tool 103 shown in FIGS. 10, 11, 12A, and 12B
and described above, the assenbly 78 nay be inserted
[00127)0 t he Asowkktth®tocd lﬁﬁrmwpandﬁlﬁﬂﬁ flOmdl e 12AL anchg2B and described

RO A1 §esiabli U Ty g TIRGRte TR SDEr A oS IPGHAAE female fitting

b@&? a0l Wit §hé rio&lh €00 'sEltfld“&n? g ¥rom ahé Qiskeshly NES tw@eh finger-tight
td be renoved e end T to be inserted

mabﬁtllatmh of Husaasthhly 728, inBjie dittipte odyni, @Hewing the ql 0§ to be removed

b8 bhh PR e o L A 5 EEHAE Gyl 16 16 o e
fReSEpRdE11, iBe mﬂuleme fseéred esthequitdend Wb €em] fort eh«ample, in FIG.
nut_ may befullytlgptenedtothe fitting body

28 Hotresamblo St e SeTiwieiciois e RS, U6 Thf Y D Gl tightened to the
frite A, B0 e Fﬁ@#@?&’%{‘mﬁg Bl O BGith M Hving bods., or the mut

nwdyt e enlfyfpagti«iiv tightatedue 1&@ [:ﬁtmrgllbdsdy @efot fultyrmll‘edrup,llmth sufficient
enough tQ grapthetube end The fjttin Vel 2 o
i5lg° BRRsdHE T B Ge TUas FROIIA S3P DS IR Ry’ THE fitting body 12

n?agﬁﬂb‘ﬁ be aﬁéﬁéﬁﬂed?ﬁom‘mé gfk-ﬂl@ﬁédé@%naﬁ? ass@hhblyl’@ which includes the
rul es 20, 22, and tub .

npt éﬁ,afen@esa%,o%umd tibd ¢ndr T. | lnsa ahéthed @Iﬁ prwaamg. 3 cppdyit end for
gnbod Fl GS
iSEARHOR 0 o B FBediok, & PREPTRD i SaREts abwt B FIGHS, 20, 298,

2@@ anfzqne, »Frd9iien débﬁiﬁp@fdn@@fﬂlﬂ deatidcare orCthoffeetﬁbélgﬁppmg devices
22 are retained on a retaining portion or arbo

0f M‘PS 1k &2 e retaimed o lgaretqiping portion or arbor 506 of the tool 500. The nut
16, ferrules 20, 22 and the retaining portion 506 are engaged with a second fifting

component or fitting body 12 by threading the nut 16 and body 12 together, thus creating a
single fitting assembly. As the nut 16 is threaded into the body 12, the lips 507a, 507b will
engage a surface inside the body 12, in this case the first camming surface 92. Further axial

displacement of the assembly 78 and tool 500 into the body 12 causes the fingers 506a,
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16, ferrules 20, 22 and the retaining portion 566 are
engaged with a second fitting conponent or fitting
woboAessim threading the nut 16 and body 12 togatie$2006/041214
thus creating a siyngle fitting assenbly. As the nut

53&2 is thre g?d into the body 12, the lips 507a, 507b
pto %5‘3‘8 Ya comprestes Apgitele caamingipctin againgththe body 12. The

6 51 8 e I, al
SSRGS SHAR P UARGE 2 BB RETR o 00 cmcs e
fisgay HBaca06et complass geffisicnli§aor tHR1IWOS@N) BOOYEODE dimensionally

B o ST B AL T o
désengdgay! ﬁ@nﬁﬁe%rrgie§.p|WH§f‘ﬁ{bto&ﬁrs{ ﬂ-g: tS?llri%d Qa%e%ég')%ﬁgily extracted from

assenbly 78 and tool 500 causes ngers
&° aumsrartlyJ§fand diodn{ 2 whilothe feerulds peo fofifaed OB fitting body

q| e sionally smaller than the inside dianeter
lggn?ﬁg er?'ul es 20, 22 and the nut 16. The tool 500
thus self disengages fromthe ferrules. Wen this
[000281UT S, DR HRooPA i ' - the -
casrqtri dge nut ag(s)err%’l 3@8%&56% g#&%/fn ?@é i[:/\lﬁglltegﬂpﬁé%géembly’ 8 conduit
endmay|be dnseried thoagn g iyt lictendfintotthayobpdy forldsanblytwigh the nut 16

ol 0%y Rk 31 0350 3550, GO et 0 22
défoaned Rdgiip HRUGhduienaut, HEnRBY é'crﬂdﬁittag%ghﬁggg]i@ﬁ%g the nut 16,

assenblé/ with the nut 16 "and ferrules
forqulst n 2 hpndriabaend 1.6 Thisdighteningrgappupart2he tdraluit end T, ferrules 20,
' 2 a for .t ipt condui t end
e 6oty b Rem BB B AR acp e P et B ini boly 12 used 10
secerer the emt 20d faZuleansltHeub@deR &nd T &hbditfb@ht S8y 92, "®¥h as a fitting
b%e are the conduit end T, fen-ales 20, 22, and nut
repdly pstallgd dnafimid 98temfi t ti ng body 12, eit her

the sane body 12 used to secure the nut and ferrul es
suc

th it end T di.f f t body. 12, h
00} 811" POl SISl Bl 5 SB0 Et g hEi he wot s0
mpP0d 2&bmbledniver el tub&kisd TORGMIs 205 32 Halr 78t 16,18 shown in FIG. 14,

Tl%m ective portion 510 of the tool 500 rmay be
RIOHASIER PevioR 19emeaysevasealyrportions of ese 0OMoR of theddonduit end T, .

25 225 B 5ok L G5By B porion

meyp notupletedy dover onb @F imdre Sf 2 codduit @nd T) Wrnilés 2827, Snd nut 16, as is
29A. Alternatively, the protective

hshovvn ' a Fl ' /
s BWPtmp]h -r?a‘*%-coﬂfméb%lwoté@wérp @ ghayhenree &F plugethe tube end T to
préRAE Uortarffidnl i ohA{HEE tioontitin, ANE Ml AOFIGSICE The tangs 5122,

shown in ective portion

S1gbrofdhe exgrhplgryt ¢rabeditnentofiFIG.t3 aljgrewithtthe tipéatelisNbSthe nut 16,
12C

.om.enterin h ondui t,. as_i.s shq in FIG, .

t ¢ 315,akrther Wi cBARg 'the 'pPotedt 10415 i

hol di ng t he prongs %1 Ga, 51 %Jo tggt tewe Vs(?i es of 1t he" the conduit
assgpbly 7. Thddiionally.t thergolT 50& maysbe tpeovided witheatsotype of separable

. .oani and.securin he protectiv -

COI%%N%HIO% ﬁé%ﬁ gﬁé Pﬂ)@éé@%ﬁ d)ﬁ)ﬁon anc{ fhe q‘ettammg portion to a?low the retaining
portion to be separated from the protective portion by separating or dividing the tool at the
separable connection, In the exemplary embodiment, the separable connection is a necked-
down portion or groove 518 between the protective portion 510 and the retaining portion
506, which allows the retaining portion 506 to be separated or broken off from the

protective portion 510 by fracturing the tool at the groove 518. In other embodiments (not
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assenbly 79. Additionally, the tool 500 may be
provided with any type of separable connection

A YReMadoRe protective portion and the retaini NPcT/US2006/041214
portion to allow thg retaining portion to be

eparated fromthe protective portion by separatin r
DoAY 1 Wémbkopor&@cte%magéa@f@% FBY R ak & e hepn tigaked-down, or

(RIREAL L 0B ENanciNE of SHRAIA M EIGORGEL It Taktndbs, or a threaded

own portion or groove 518 . _
qono¢eoni {pet phowipn Byl Gepanatinghther wtaining ppriion t506nfromodhe protective

T STLBRE DL BRI AL Bs 0, 22 SR en! S A R0 nc T, e
d‘aggsd asERBly hgy taRe lug Assls &egﬁﬁ@m ibdaiier kd'stOfd¥Id transport the conduit
enbodi nents (not 32 WD 2007/048021 PCT/ US2006/ 041214

asbronily, 7% thlﬁ ﬁpmoagmecr@ammﬁ@m of thragepped corfliitaapserablyed after the
HriBal bR s BT S e B PR R Eborion 3G o1 e

by fasteners, or a threaded connection (not shown).

[mﬁseo?epar atRY 3838 NeUAIO ENGnRAN dribbd@Rents @M rbdidhing tool configured

protective portion 510 after the nut 16 and ferrules
tethe Beethaith bditingssenttile devingt fendledbreadnd fitingnody and a female

(GRPEI n Yrr R e et B EBR G FESL 884y e invention can

beSuself Width B2y SAMYShA IAEINAS H@aEIcempeherith® Bapg@dogether for assembly,
conduit assenbly 79 after the retaining portign 506

inelydingdwt sieplimaied do theofitingediselosascin; the prsent; application, such as single

0013 F . 33-36._1i X ' .
R Mo T Fid b ] ) SRL o B BRLSs wit fomal
thidallédauts,smd tohylchiveadg toberfittingt vithanede tifredded ngtsbody
and a female threaded nut. However, it should be

noted that the tool contenplated by the invention can
[00k31)sed intthe exemflanytenapdithent af iFGEd3% and B4, migol 600 includes a head

onents to be held together for e :
FRRRTD beRaly Frineb 28 <o o i Hipef DYkl oph gich as pliers. The
thie GOVERRPt b RP Isirpl ipdiktic Selemments Witnether rhatenals eort vddbinations of

fittings, two ferrule tube fittings, male ;&ri%ded .
OUROTERS tpy Pevitsed 5 dieapized. ¢ Hr seaEingneRion Hidtheciegl may be in any

ad t it L i . _
T e
Smpde, tflExlib16 Ahgericbbdesndacttbadxteid Fronh dhe bead 6@5 to form a retaining
REGH 25 A DB %ﬁ%;ﬁn‘g%g%gﬁ@ggbﬁg%g@%g; e seSeptive distal ends,
ﬁis@ﬁrﬁﬁg 60PL6098. "Phe R 6672667 indCIAR 608 WbRRS2 Hot or carriage 608 onto

conpohents may be used as'required. A retaining _
which itlen fenfalé et 40204ndrthy fereules 49 A060an foiegnstalisde as shewn in FIG. 33.

e St Zmeers 0 b Ry emPreBs FRRERR RS thosgpg 402 and then the
BR18Q08, £6 BREcTd it tRAigianda BT bliowhiarthe BeddedGH, rOME past the lips
ortion or arbor 606. The fingers 606a, 606b may

10Fe) 6o, the firgsry 606as 6AGh srap heck vatwaddhus retaning he fogiles 404, 406
1 h. . T i 6, 605 defi
$id 30 40 ke S Mo 5h s o3l AREROBREETC° O 05 °

and the ferrules 404, 406 can be installed, as shown
[00132T! G 33-the exemplary embodiment, there is a protective portion, which may be

used to protect one or more of the nut, ferrules, and conduit end after the nut and ferrules
have been secured to the conduit end to form a conduit assembly. The protective portion

can take a wide variety of different configurations. For example, the protective portion can
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The flexible fingers 606a, 606b radially conpress

enough to allow the nut 402 and then the ferrules
#Qf200406030 nove over the Iips 607a, 607b towarpctg2006/041214
head 605. Once past, the lips 607a, 607b, the fingers

606a, 606b snap back outward, thus retaining.the
qamlelply sorguonesganomgrf theauty ferulesg andeendyf andeot g icap can partially

%&gogﬁe 3r ShoQ! & ARSERP Iféfnﬁ% ({QQM c{‘ \tvﬂﬁ %mﬁﬁde sufficient

ment, theré is a pro e ot Ve por
ﬂietecmeftbrme futiag ecinponsntoOy preventin dahmgel ut c;otftmnmatlms resulting from

and conduit end fter he nut. and ferr uI ave )

cOBEAGH Bth FOthiE S SR 05 thPRRTIP ey o “&5%?%8]""? in FIGS 33

%ﬁ%@ﬁ@fﬁ& la\s ,p@f 1‘09 s 6‘1:@&" d18k Qvlﬁcﬂ‘"e%n& Qfdn?tt]i/e Réad 605 to form a
I fTerent f| gur For exanpl e protective

motetmwpqrann 633 Wbe 2@@7@‘5@49@,2511 Obmas{jszmda/aoﬂmmmspectwe distal ends,

SRR PSR 47 62, TS e ez, 50 Yy Wihined a

dii¥efsiOedt a1t twitH 8 rédebLsr ﬁfbdldé@ﬁﬂﬂietex%ﬁhl sWiTh€dlofMAY nut 402, such
provide sufficient protection for the fitting

asolporentef thy fpmelpemit ey dbheiierchy nsoiPntng ika iPBﬁthlVe portion from

r
faﬁ&#hogf gfggﬁ a?sghbfe%%qgé %dké %g\%ﬁn&ﬁ] 111?_#"]{(% Theh% g%@% of the tool
60®Qha§dmaami}ipér &f copenngsurfekeaf ttﬁlfﬁbtemeqibmmt 61l As suoh, the head
the head 605 tq forma protective portion 6

Qomay T PRRided WEh Trhgrel G peRitoRed wexqcelwssté%&% gnd T when the
bRt r@s}ﬂéllgl(b RURL E@B HIHOHR 40D, SAURS 4622406, BdPhibe end T

e positi ohe
dlnen3|oned to align MAth a recess or shoulder in the

[0@p33¢T nal 16 BicudE Be Qbtcl Batihé prfietiive peRionafay b@npﬁ@tﬁm@ff structure that

the femal e nut hex 417, thereby preventing t
Hilepstpartiohy pmlvsemorvmnpr pratacisige ant 44k éﬁr%lé% 041498, prctube end T.

¢) ?uQ:H grnégvgl? Xcl néﬂﬁﬂ élﬁbo':di&ént?féthe-wa d?)@aﬂluggéteetu? F%tﬁse. 35 and 36.

Upper or ‘covering surface o
Whilk eed emp@mtretaimufglﬁbméﬁ 686rchnctidia ih decsanfeQbaursy abthe exemplary

Fieng Jorion, 068 alnbe preguREY: el BOP (ORI ot gnd $4, the cxemplary
]tﬁ'ﬁ%e en@gq“l% %{1581%9&] 15‘!‘&% t qur%%@éaﬁ'oﬁ%ré‘@&ed +aa, 2 AR threaded portion

noted that the
o néatied/® thrmatatdp enmgeomﬁpmes%m@lnyhmdmﬁtm aut 43 A gecket 614’ in

BB b 855 R o e AU W 157 in

1dall BO5EL N ELRY %measwkamadisgﬁmmn@ fohecdienthe G2 end T.
illustrated in FIGS. 35 and Wil e the exenpl ary

retai ning portion 606" functions in the sane manner as
[0018d] ex enpAawith thiectoal Hdhgf PIGS. i20A-31) GheotoolsH®0e &I aHGS. 33-34 and

7% GrPesRuely: Tay b BHHIv b i RGKPRRP BT BT GEATove 618, 618
B@t&f&rﬁth E&e&tﬁ‘v‘e‘g”ﬁk@?ééﬁ@@?Eﬂ%s 6@@261(?%9ttﬁéjrétﬁmng portions 606, 606’,

t hr eadabl y "enga femal'e threads of the nut
wiigh sMowscihet reGduing i portioth 06y 60&ctad be sspanatednon boken off from the

BRBE T Pofion HOnaTecs Aaiarng s iol a7 G dOnE el Bl This eroove
613, BO®I hhpMedudeCanyagpé ¥L£a bithbdlhRcRAdown, or perforated cross-section of
the tool 600, 600’ as would facilitate such a fracture. Alternatively, the protective portion
and retaining portion of the tool may be separably attached by other separable connections,
such as, for example, by fasteners, adhesive, break-away tabs, or a threaded connection (not

shown). By breaking the retaining portion 606, 606’ from the protective portion 610, 610°
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[00134] As with the tool 500 of FIGS. 29A-32, the
tools 600, 600" of FIGS. 33-34 and 35- 36,

w@g@@%“isyﬁl y, may be provided with a necked- dowT/us2006/041214
portion or groove §18 618" between the respectlve

protectlve portions 610, 610" and the retaini

afigr the s 462 and deypiles 4ds 406 haye been aspembled f9 Hv»'ﬁf@be end T, the capped

cBhit Beff: mBBike 13, 186 HFR2 S8 LRf bl R S8 hoPldol 68 Erd in FIG. 36
forotob] GO0’ heking iteaseHbStors 4Ad trafdpoe: tiy comdeit a8dfblH18'

may i nclude any type of a pinched, necked-down, or
perforated cross-section of the tool 600, 600" as

[00&1651 d f ablGBt 37-89silustrate fyeh mather emhoditnenti of R fitting cassembly and
r&gu%h%ettogfé Sg@gg%éﬁﬂ;@?&ﬁb éﬁ@gﬁtgéeﬁg?y %{g gjﬁ?ée alr e @Bl in which the

rét@inh@p]bdrﬁﬁﬁ is providbd @%,a Jephraf@ianifg phice [706A endrihie protective portion
adheswe break- away tabhs, or a threaded cqnnect,on

iy pErvidethanm semyate Iglecye Pifeer €OB: nilhs BHLRINgnPiges 700A and the

PS8 R LB G815 Oy i BBt 10 T v

sfoeageuiuels stéﬁking 4fahérame 1beand feasbnd0,e2P teist héy metaeng portion of the

t he .ca condui t assepbly.may ta p |

ainin pige By ban and Samhar i et s iR mof 18 mad faputes 20, 22

i Qbrd—&%mﬁf?:@ anaﬁ?éﬁhéiﬁ i th@ %ﬁ!uﬁ'h_let & shb@hSn NG, 39, RSN fingers 706a
t he conduit assenbl GS. 37-39 ililustrate

apd {706ln oxtignd ﬂ@ﬂb@@ﬁﬂ% 70 zbfto iomi tatrﬂmyungs],s@ﬁbm pr arher 706. The fingers

708 R e s e R RO oMo TR S e e s
7084, 0T iadl@ he@N 705 SEMRY BE1Ot HCERH LS TTOZOIRE evhf&omeaﬂadnﬁgtenut 16 and
protectlve Eortlon IS provided on a separat

28icen e Mglody AeshasmuinFI6h 387 ethe Hrgthle dingers 7062, 706b
3 AR TSR, SRR v v o

lipt A0%d, Q7o tovw4ra firelieal GOSN (Dn‘ce pratltiee 12@; 7073, BETes thepﬁngers 706a, 706b

retain tion of .th ce A be ..

shtp Bl Sy e Ginieeihe fegnirs 20na2 fd 7 18 foeciel ohihe retaining
i@ a pre-assenbl ed arrangenent. In

pfeﬁg%g)%%ﬁl F@ass&ﬁblgﬁ?m in FIG 38, flexible fingers

706a and 706b extend froma head 705A to form a

[00186Fi Ni NThp@fdtective Piecarof e chdtplath @nibodipesns of HeGayention can take a
706b may include at their respective dl?tal ends,

wigy seicr pf didfreent 7epmbigunations. pFor 7yrmIpler oy RIRICHtiyg gportion. can
c&g?lcg&q% cg@er%néag'ino% 0??{1%‘?& r uﬁg L 3niit 6hd, td?efhe cap can partially

tridge nut and 0, 22 can
covist@ld edmoas ofhhevmui, nfeﬁ-m:és B8 cdﬁdmtfdtﬂx ividich fmaygpnomde sufficient

B B A S50 Aok Sl B o
03192@5 m?ﬁ)moﬁl@i/\@ﬁl%.c‘éh eThe ﬂ)t&@@e d)g%&ﬁmbf e exdnBiflary embodiment

707a, 707b, the fingers O6a snap back outward,
shawrs i EIGH rﬁ7n°g9 inebides arpsicef pENEY710md lﬁb twhieh extgnd Heym the head

t.he. retainin pi.ece I
7?%% 19 Gﬁomflh% Pﬁ?%%g’&? 1015a}sel Os 3'#16 gh{gn% g%i)(/}g%hay include at their
ré3peaicrdail éds ! ii®ardpeRisiens 6efngak2a2712b. The tangs 712a, 712b may
be positioned and dimensioned to align with a recess in the external surface of the nut 16,

such as the thread relief 17, or the space between the male threads and the nut hex, thereby

preventing the protective portion from falling off when assembled to the nut 16, as shown
in FIGS. 37-39. The head 705B of the protective piece 700B may form an upper or
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wi de variety of different configurations. For exanple,

the protective portion can conpletely cover one or

W6 8oPfosk3g Nut, ferrules, and conduit end, or tplagBAe6/041214
can partially cover one or nore of the nut, ferrules

and conduit end, which may provide sufficient _
porias sugface of thernwoteptive paytien fhdn vt sichythp heed A0S B gnay be provided

r 311 [ Jresulting, fr contact w.th . .
ARG e 17 PUREOAER SO ER b AT b8 hf by portion 710
essempledroveethieanit 16 ferruldd @ON22, inkltile ehe-B%si shetidR FI16. 39. Tt should
gglr of .prongs 710a, 71Qb which extend fromthe head

sptedotheb the ArofpiivecRariien peast FoRPISEOANYT FEUGRtSnHet at least partially

7 Y t ' ecti i stal
30, RS e s FESBSSHER 1 s cup-staes
extegsory a2plng Tadishowy). s widsiht itoolet0afFIGSTRAAHID) etk fotaining piece

002 Rafni @i e Rl B ot SiTes gD 14 B fien afsembled o the tube
&Rt WASRe bRRedIRE Pidcl 7688 hadBebn! d36eritd RERe cP?%@%?mbly, as shown in

gﬁgventing the protective portion fromftal
?9askesrbaltamatiyet dmbodiment sthe astaitimgipiecé AOFA @8d the protective piece

. The head .705B of the.pr.otective piece  700B
Floes e Hopls R 038 Risestl IR Gopopent WS Goletaas ih breakaway
améas ingintid haegurll HRLfRrHhectevRtanidt ¢2RidEsé Gt ASsembly 78 or the
such, the head 705B may be provided wth a bore 715
csprd ponduit assemiblydPve the conduit end T when the
protective portion 710 is assenbled over the nut 16,
ul es .20, 22, and tube end,T, .as.shg in FIG 39
(00 o ot SRR ke See GBBE | YR PEIBRE i the preferred

GROirn86ts AN Motk fidkEoH " end BRérafidns! KRB lock@ td dthe¥s upon a reading and
encl oses, covers, or protects the nut 16, ferrules 20,

ypersgandingoef tisl stecificadionaslt & tndgndstdp docluds nBravcly matifications and
L ug: . As with the toal .500 of FIGS,. .
Blstiigh? bl 2 Moy, dofned Yl tholh® st o B R ended Spims pr the cquivatents

thtteef the nut 16 and ferrules 20, 22 have been
assenbled to the tube end and the protective piece
700B has been assenbled to the conduit assenbly, as
shown in FIG 39. In an alternative enbodi nent, the
retaining piece 700A and the protective piece 700B
may be provided as an integral plastic conponent with
adj oining flush breakaway ends to maintain a reduced
size for either the retained cartridge nut assenbly 78
or the capped conduit assenbly 79. [001371 The

i nvention has been described with reference to the
preferred enbodinments. Modification and alterations
will occur to others upon a reading and understanding
of this specification. It is intended to include al
such nodifications and alterations insofar as they
come within the scope of the appended clains or the
equi valents thereof. 36
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37 1. Atube fitting for a tube having a | ongitudinal
axis, the tube fitting conprising: a first fitting
conmponent having a ferrule drive surface and an
interior wall extending fr3gmthe ferrule drive
surface; a second fitting conponent having a ferrule
cammi ng surface; a ferrule having a conical outer
1. A tubd fitipfperofR iR HavimgGRlohfialdisat beitihe hd fittihy contprisingt
from the conical outer surface di sposed between the
first fitting conponent and the secaond fijting . .
& Grgs diting compenrett having § Eerrule driye syidacs o an, Tjpripy, wall extending
j LSt d Etg onponent is configured to drive the
ﬁomth%fgﬁhﬁ@éeuc ¥hat at Ieast a portion of said conical
Dsdcend finingaompoheitihavingrarfairelceagayeg surfiase; f errul e

canm ng surface, erein.a differenc nal e, s [
e et eppisel R e s focs an Aascgr fugt et<pp Ryl Sffard from
the con;‘chTB&%? i FARi8SLs B iR fweH! the GRstOfittinB Sconpbnes aiethet deeond fitting
rtting rs in a finger tight condition and wherein i
componSat, svheirefif thecfuralealmiyk surface ofithe Sest digingrprpmanent is centigiied to drive
fitting. 2. . The tube fitti. f ¢l aj '
e e o B B R 44 oA S AE i s

ferrule CRhER! subtdéd, aGBerefh a diTRrénébanfletis definedf betweernth interior wall of the
wherein said fl ange tapers radially inward

it . v
first fitting eoiponeotand| za ouks taeRIob fhey fRngeovhan e Ating 4§ ip 2 finger tight
. conical aut face that . -
conditicy i aerat sei Rk A o i SRIRA R E Bufl B LI SARE 10

front end of the ferrule. 4. The tube fitting of claim
1 wherein said outer surface of the flange is forned
at an angle . relative to the |qnqgitudi.nal axis. .5 T
. Thettubrefittingiaf clpimr L whesieh the Quisr shtbegiog s Tangs Fm%gf‘?esoaf ¥ond outer
prst fitting conponent is formed at an angle
confrcgfsa{x?ffa\%% to the longitudinal axis. 6. The tube fitting
of claim1 wherein said outer surface of the flange ids 4
3. TheftaberBttimg ofaaiant wherein said|flangy tapers redially ipware agitheytends toward 2

axi s, .the.interiaqr [l . ' Jot ] HEPRPRIN cammin
reay %ndf of %fﬁulﬁﬁngaﬁ?\é\fgmgggrleélgﬁ %/derfat%% t%’ﬂe%%gaﬁft udi nal B
surf¥d BperdRaliAINEindAR] & iPextefdstbivhey efivnttendf thecternlsl e E.
1. TRe tube Titting of claim6 wherein the angle is
greater than the angle E. 8. The tube.fitting.of. clai
4. The tuladiteng of Klaimpk whErsi Gaifl IOULER FUtiAee 5.t A4eh o8 Bl ' am angle
.he, flange. stantially aligned when the fitting
relaihgef’onéhgl%fﬁlﬁagg@u%a%onditi on. 38 9. The tube fitting
of claiml wherein the first fitti nﬁ conmponent is a
5. Thewmbefittittg,of bhrimThehereineghe interiorgvak ofdhefirst fittiggesommengpids formed at
oui er surfa elof .{]ﬁge {I ange engages the interior wall
an gyiele xejpdive o e lengitudipal @8%onent when the fitting is
pul led up. 11. The tube fitting of claim1 wherein the
6. Theic RbEHGHe ¥Ablirefl Wheeihi sait odtet srirfage of theofienge is formed at an angle p
rust o- . .
relative to the longitudinal axis, the interior wall of the first fitting component 1s formed at an

o]

angle ¢ relative to the longitudinal axis, and the angle p is different than the angle €.
7. The tube fitting of claim 6 wherein the angle p is greater than the angle €.

8. The tube fitting of claim 1 wherein the interior wall and the outer surface of the flange are

substantially aligned when the fitting is in a pulled-up condition.




conical. 12. The tube fitting of claim1l wherein the
ferrule is a front ferrule and the fitting further
conprises a rear ferrule disposed between the drive
surface of the first fittingﬁgonponent and the front
ferrule. 13. The tube fitting of claim1l wherein said
ferrule is a front ferrule and the fitting further

C rd.ses rear f.errul.e J ' t he
9. v MIRAGER o R PG e pChiehl R BOOSR T EISER. |
that the rear ferrule drive surface engages the rear
10. Thé eutiefitdng oficluing 1 vetgreih g auter suefagmoithe flangd enpages the interior wall of
ferrule. 14. The tube fjitting qf .claim 13 wherein the
therfirghtitting cpupendrs whepy theotitag At BRI R bur i zed.  15. The
tube fitting of claim13 wherein the tube conprises
11. The g\ﬁﬂeeﬁttiﬁg JFUBRS1 $heRlin thtOinteHoe walllsT thé tdt TtiRd cempbrBnt is frusto-
13 wherern the tube conprises duplex stainless steel
comoal. the front ferrule is | ow tenperature carburized.
17. A nmethod of providing a seal between a ferrule and

a tube. co i $i.ngy dnst.al bi e. fer eftH
12.Tof b S BE (BA°L VIR brrhlsis f siott TR R {eRCiiting furher
comPAORG rehr februROdiGAITBO B&een Hevirhg suPfacd of the fizst dittimg coaiponent and
fitting conponents to a finger tight position where a
thedirgrtderedee angle i s defined between an interior bore
of the first fitting conponent and an outer surface
13, ThE "t ERAIOBF Qlairh P IRHGIH! Bid FEMIES bIRorl] fRlileARA the fitting further
secon 1T U1 ng conponents to a pulled-up position .
compPsises & hearf forruld ehat sisadispargdietweenhthet font fewrile wad the first fitting

difference angle ig dim,nished. 39 18. The net
compenent §ych e B Feef fRre driyesu sﬁ’a%a%me&ﬁffg‘%ﬁ?%%flgﬂe rear forrule
Jagtr} ted of the ferrule that is camed into
en%?{gagerrfgcﬁltrt vﬁﬁtnﬁ the tube. 19. The nethod of claim 17
wherein said outer surface of the flange is formed at
an angl.e latiye to.a.l | ' | Sed
14, Thagte it of Fal o Serelifier R HEURR 1o dopBlanksp arklifed
of the first fitting conponent is forned at an angle

15. The @it fitvife bPclhie 1B eigidinicertabe eothprise duplex stabdess2teel. The
met hod o% claim 17 wherein said outer surface of the

flange is fornmed at .an.angl e relativ Q Lh
16. ThesBs EUnEeS CIAR 33 WHGEET e 0bs COTRPes SRt tpiegs steel and the front
1Ltd [ §.Sy nmed at an angle c relative to
feﬂéi%l@%g@@%ﬁgﬁk%?ﬁgé%nd the angle is different
than the angle E. 22. The nethod of claim 21 wherein
17. A tkthod ndlpeoviding 8 sgaldetvesentabfgrruterand arigbecEnprsng: The
met hod of claim 17 wherein the interior bore and the

Q:llrjztst%ﬁin?glﬂlg &ful far(}u?xg tltul, Ab9%nd between a first fitting component and a second
fitting component;
moving the first and second fitting components to a finger tight position where a

difference angle is defined between an interior bore of the first fitting component and an outer

surface of a flange of the ferrule;
moving the first and second fitting components to a pulled-up position where the ferrule

seals against the tube and the difference angle is diminished.




substantially aligned when the fitting is in a
pul | ed-up condition. 24. The nethod of claim 17
wherein the first fitting conponent is a nale nut. 25.
The nethod of claim 17 wheregjgn the outer surface of
the fl ange engages a surface defined by the bore of
the first fitting conponent when the fitting is pulled

18. Théjgﬂef.}%g f;&ﬂﬁn?? Sf@%{é}{x tt?é ﬁ lt;itéq‘l?ﬁ rrﬁ&:ﬁll)% g*%& HPh portion of the

nponent
fermtathatalk cammed into engagement w1th the tube.

19. The method of claim 17 wherein said outer surface of the flange is formed at an angle

relative to a longitudinal axis of the tube.

20. The method of claim 17 wherein the interior wall of the first fitting component is formed at

an angle relative to the longitudinal axis of the tube.

21. The method of claim 17 wherein said outer surface of the flange is formed at an angle p
relative to the longitudinal axis, the interior wall of the first fitting component is formed at an

angle € relative to the longitudinal axis, and the angle  is different than the angle €.
22. The method of claim 21 wherein the angle u is greater than the angle €.

23. The method of claim 17 wherein the interior bore and the outer surface of the flange are

substantially aligned when the fitting is in a pulied-up condition.
24. The method of ¢laim 17 wherein the first fitting component is a male nut.

25. The method of claim 17 wherein the outer surface of the flange engages a surface defined by

the bore of the first fitting component when the fitting is pulled up.

26. The method of claim 17 wherein the interior wall of the first fitting component is frusto-

conical.




