Pul | -up By Torque Fitting Cross Reference to Rel ated
Applications [0001] This application clains the
whennehstvsdf United States provisional patent PCT/US2007/083416

application serial nunber 60/856, 254, entitled
"Pull -up By Torque Ferrule Fitting," filed on Novenber
2, 2006, which is incorporated herein by reference in
its entirety. Background of the Invention [0002]
Fl arel ess fittings have been in use for decades for
conduits such as tubes and pipes. Aflareless fitting
is used to connect or join tw tube or pipe ends or to

. connect a conduit PiilupBymetdiRFigaienbly such as a
tank, a valve, a manifold and so on. The applications
are as varied as the types of assenblies with which
the fittings are used. One very common type of
flarel ess fitCidig ReferénéectorRélgtetlyDsplicatibh1g. I n a
ferrule type fitting, one or nore ferrules are used to
join or connect a conduit end to a fitting member,
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protection against vibration fatigue. H gh perfopnance
fittings, such asBatkgremad bithedniemtinnSwagel ok Conpany,
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many tines the rated pressure of the fitting w thout
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[0003] Ferrule style fittings have an advantage over other end connections in that they do not
rely on any special preparation of the conduit end, other than low cost squaring and

deburring. This is because the ferrules create the seals and conduit grip.

[0004] Lower cost markets, such as the automotive industry, have their own performance
requirements for fluid connections. Most notably, automotive assembly requires simpler

assembly procedures. The automotive industry has resisted using ferrule type fittings not



and a quarter or one and a half turns, are used to

pul | -up the fitting to its final assenbled condition.
wabmsnsaker of turns is carefully prescribed tBPCPUS26TI083416

over torque or inadequate pull-up. The autonotive

i ndustry on the other hand typically wants to assenbl e
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fitting conponents, and fitti n% conponent threads that
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further tighten the fitting conmponents when the
fitting is oper | ul | ed td.ef ERE:L QD
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apparent to one skilled in the art to which %lhe .
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t or que; 00091% FAG 1Cis a longitudinal cross-section
thef%‘fmé’aﬁpé‘g@éﬁleﬂ Hed Whodi ment of a fitting with a fitting
body having an inclined surface and a fitting nut

having an incli SHcLiBhsn bifle PAGIILL at e pul | -up by
torque; [0010] Mﬁrrﬁcwmdi#ﬁal Cross-section
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of the following description of the exemplary embodiments with reference to the

accompanying drawings, in which:

[0007] FIG. 1A is a longitudinal cross-section of an exemplary embodiment of a fitting with

a fitting body having an inclined surface that facilitates pull-up by torque;

[0008] FIG. 1B is a longitudinal cross-section of an exemplary embodiment of a fitting with

a nut having an inclined surface that facilitates pull-up by torque;



facilitate pull-up by torque; [0011] FIG 2Ais a
| ongi tudi nal cross-section of an exenpl ary enbodi nent
w®@b008/057983 i ng Wi th an external ring that facilPCHUSR07/083416
pul I -up by torque; [0012] FIG 2B is a |ongitudinal
section of an exenplary enbodi nent of .a fit
100091 {1k 1575 @ylpagitudina PIRgS-BIFHPT 44T ISKETEP LY ﬁabtdlmsnwi fiffing with
a ﬁtﬁr%r 5846 hadv AL nﬁhﬁ%d gtﬁfdc@ aﬁdlaoﬁ@l'ng Yk MEing raﬁﬁﬁclﬁl%@ltshﬁﬁce that
an“exenpl ary enbodi nent of frtting wth an
facilitat¢ pulhap byitergueshat facilitates puI | -up by torque where
the fitting is in a loosely assenbled condition;
FIG 3B .is_a longitudinal cross- sectlon of

an
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facilitatt pulfrup beitorghe;cr oss- secti on of an exenpl ary
enmbodi nent of a fitting wth a fitting body having an
internal inclined surface that facilitates pull
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an exﬁerngl nng);tﬁar%lacqlt/aﬁe% uﬂd rpq-gptgr f a fitting with a nut

is radially inward of
tllreads of the nut that faC|I|tates pul | -up by
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an exenplary enbodi ment of ing wth a fitting
an exb@dg/l rh@vthatgfaahtaeesmﬂnaﬂ byi teeduened surface t hat
facilitates pull -up by torque; [0018] FIG 5B is a
ongi tudi nal cross-section of an exenpl ary enbodi nment
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condit®na | ongi tudi nal cross- sectl on of an exenpl ary
enbodi ment of a fitting with threads that facilitate
pul | -up by to [0020] FIG 6B is a |ongitudinal
[0014] dilEs 8Bge @tlbltﬁiwgfﬂahﬁmékmp@W ap ﬁﬁ@ﬁplﬁ@h@mbﬁdlr@etﬂt ft4 fging with

o P, ECEEE PRI S oA ShErPbl DY iy e

condnfonan exenpl ary enbodinent of a fitting with straight
t hreads and tapered threads that facilitate pull-up by
torque; [0022] FIG 7 is a longitudinal cross-section
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[0016] FIG. 4B is a longitudinal cross-section of an exemplary embodiment of a fitting with
a nut having an inclined surface that is radially inward of threads of the nut that facilitates

pull-up by torque;

[0017] FIG. 5A is a longitudinal cross-section of an exemplary embodiment of a fitting with

a fitting body having an external inclined surface that facilitates pull-up by torque;

[0018] FIG. 5B is a longitudinal cross-section of an exemplary embodiment of a fitting with
a nut having an inclined surface that is radially outward of external threads of the nut that

facilitates pull-up by torque;



[0023] FIG 8 is a longitudinal cross-section of an
exenpl ary enbodinent of a fitting wiwth a single
wo eosb@sand a fitting body that are confi gur eBICT/0S2007/083416
facilitate pull-up by torque; [0024] FIG 9 is a
| ongi t udi nal cross-section of an exenpl ary enbodi nenpt. )
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. 1 QU facilitate pull-up by torque;
ﬂu&%%g%%FkEF%?%§HQ¥§S§O#@5@itudinaI cross-section of an
exenpl ary enbodi nent of a fitting with a rear ferrule
[0020]37¢5. 8Bfik allbMAtARRAY clob@beclibl of anfekeipRe, ébddfichi fad Biting with
pul | -up by torque; [0026] FIG 1OA illustrates a
tapered thradg teatiderdiitaterullsumby RFqued t he enbodi nent
illustrated by FIG 10 where a difference angle is
formed between a ferrule flange and a fitti bod . .
iOOlecFaIW%gls SUPREEI R Sioet PP o B §XFEPIARY %Pl%?ﬁ%&?t 24 gffting with
strai g AEbAdsOfd tz[o&@e%ﬂne%hﬁh;%cﬂike{ty ?am.@b%@ tbfagef i tting
enbodi nent of FIG 10A in a pulled-up condition; [0028]
FIG 11 is a longitudinal cross-section of an
[0022]eXENDligk Yorgsfaathaneots-aktion bf i bxgnplintyrentbddiraait dfersingle ferrule
~and a fitting body that are_configured to facilitate
fitting gt Ingdudsy ntcgma@ gurfacopthal fapiligate polkup Sy4o1d8fgi t udi nal
cross-section of an exenplary fitting with a male nut

that provides .a rear ferrule cartri.dge and.facildtat. .
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cross-section of an exenplary fitting with a mal e nut
that provides a rear ferrule cartridge and facilitates
[0024]RIIG. 9up abyndimipabciabd-fective of bt txengplary emtprdilnenhuy a fitting with a
. condition; [0031] FIG 13Ais a.longitudi nal .
single Fgge aBLt ABHedodk L RE Ry 16 LHYRA-p bY toraue
cartridgel ess nale nut that facilitates pull-up by
t Where.the fitting.is dn fi ' : :
00251 3 i h O Sp et M el PT rgbb@Hent ofa fitting with a
rear fei@fSaRiectiitiap body aat sxeopliguryd td fatilitge pill-p dy torque;
cartridgel ess nmale nut that facilitates pull-up by

torque where the fitting is in a pulled-up condition;
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dj spl ace versus. nut_.torque for fittings that .
PG S Poe 8 CUGrare Ahels Balr R RERtea % fr bolapg:ogid @ fiting body
camiPB2 Gt BEd WRerPhe g B ViR Fihget-{i #03dddilb;| e the
I nventions are described herein with specific
reference to a variety of structural and materi al
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exenplary in nature and shoul d not be construed in a
limting sense. For exanple, the exenplary enbodinents
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front err}tql%latnd fatI ﬁtﬁﬁgn goc{yottﬁataa% 8&% g|u¥eed to facilitate pull-up by torque;

[0029] FIG. 12A is a longitudinal cross-section of an exemplary fitting with a male nut that
provides a rear ferrule cartridge and facilitates pull-up by torque with the fitting in a finger

tight condition;

[0030] FIG. 12B is a longitudinal cross-section of an exemplary fitting with a male nut that
provides a rear ferrule cartridge and facilitates pull-up by torque with the fitting in a pulled-

up condition;



applications. Those skilled in the art, however, wll
readi |y appreciate that any one or nore of the aspects
waeashemsir es of the invention nmay be used outBCTESIN7/083416
the aut onotive industry, may be used with naterials
r _than stain]ess steel and

he use ny .
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use ome pres frttings, he higher rated
pressure concepts dlsclosed herein may be used in a
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commonly known as a female-style fitting, neaning that
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mal e-style fittings as will be apparent to those
skilled in the art. Simlarly, many of the exenplary
enbodi ments herein illustrate male-style fittings.
Many aspects of the nmal e-style enbodinents will find
application in female -style fittings as will be
apparent to tRDetsiledidéscrigtion of ilee Envientidhe i nvent i on
mAII also find application for fitting assenblies that

require threaded connectlons bet ween t he
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i nations and sub-conbi nations thereof. Unless

may éazprseésfmy lcevaﬂm@ﬁéwrehﬁtrtlegﬁ ol the digher aefbiestisneongeRjs disclosed
here1(r_)1 mzf}hlg)e user(la}n aq‘qﬁn \Qfl&pggq't\tlﬁ)% R?elﬁ@v lhbaﬁé Gn3C8REr gressure

resent e vari ou
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features of the invent ative

comipgplykngwag asgy ematettule f{tg%qul%&ﬂgta Btn% %e%ﬁage ﬁloedéntemally) threaded
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escriptions are not inten to be a conplete or
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whet he sent | wn_or Iater devel op nlﬁ
in 0yt | SURATEBARY o1 1y S Gy SRRR B eGP B g male-stie
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nto additional enbodinments within the scope of the
ﬁttmgs e@sewill be apparent to 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

may be made to a wide and ever expansive variety of fluid components including, but not

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



i nvention even if such enbodi nents are not expressly
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t he various enbodi ments are described herein with
whilg ry@eprsr @ltﬂ@ﬂ‘e‘r‘f‘e eedodigneantte af itot thAgvasionp HBFALS apd; fegiures of the
|nI
e B A A SRR PRI TR o

on nhdy Be|deB@rIHeﬂghe&@ﬁ§GuchThéJ@ﬁpEi&(md bednbthirthieledrto bé lal complete or
readi |y appreciate that the invention may be realized

exhaygivaglihrf #ianele dermafive @ﬂ&@film%eswlerfthrrerrgrex%lr@rvrlhpr later
devef;rgtgdt If'ﬁ?Je dchieddn %Eﬁyt@adﬂ‘?&dﬁﬁ neht Gk R tﬁeo&g?étg, concepts

|nclu not to 316, 316
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1nvem>é-|eg(léfé$sucﬁ ain! Ense%f\%{égl)t gﬁgt%f}gﬁgc%sgﬁ h|8€;¥ 5 Zéﬁdlgﬂyally, even
thou @&h@'f&ﬁﬁr’e@%&ﬁéﬂ? ReGhspdcll Bf eRSinvERRin 4G heAdestAbdPherein as

or exanple, brass , copper alloys, any carbon or |ow
beingh Ipoefes e elrargeptentier mmodASwhe@chIﬁmnex@nblreendAd to suggest that
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that the flttlgé(mrll e used with. Therefore, the

inversimcivever ispgl Wuerevidoengasextc nok togke sARSBURS ingh Bmilgpgpsense and
are nr{%%c%lrcjl:t? k)e %ﬁtléal? %al%gygrlyaﬁgés o%ﬁl {f so le:: ?séagfﬁtlr the

( evice onrthe
stalnless steel mat eri al noted above or ot her
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magnesi um titani um and al um num to nane sone
fitting detirbpamenls b;emgrpha;b pf)@@?qles?ﬁh stegr syetntdespipitionatsi tended to be
exemala?‘%lng (Sr}ﬁ%taes ?1\1% }}obrlffﬂc&%&ee?nét&edo 1gluachr%gt%ge§se§sr:ef g{"fé‘(ﬁ%g&]lled in the
art wolD €ea@lly APhrRcibRr thatl tBS invieh@dn ARy bepedlRB@ubiig Aty pumbedefUdifferent
to the|r i nal assenbl ed condition by torque rather

typea hémerg}s mnterrsal fmhélef ﬁrmgrr@@morrémt&des wel pstpptel eppguit materials,
mclugmérppu]t gP Fl%n_g dp k3 ri t t 64 l’%%ﬂdA% 8) Juls{'é%it ca(grelgrrhYc §t5§ﬁless steel,

escrrbe e structure
any d@yex é‘tkﬁhle%s wicdl avamidely altdy dlichf srieASTAQLIGSY, INGONEL, MONEL,

structure that provides a_sharp. torque r| e
alloyr 25y Ry 625 BROBBPIEGAn Gy Sy B hpcByied | ABH B example,
brass ,é&@%laﬁly % B or IRE aBEW UeleV Gl P51 4t higer1frbt ExddShle. A
conduit gripping dev1ce may be case or through hardened to a ratio of at least 3.3 and
preferably 4 or more times harder than the hardest conduit material that the fitting will be
used with. Therefore, the conduit gripping device need not be made of the same material as
the conduit itself. For example, the conduit gripping device may be selected from the
stainless steel material noted above, or other suitable materials that may be case hardened,

such as magnesium, titanium and aluminum, to name some additional examples.



and remade with a successful reseal. The structure may

be configured to allow the fitting to be di sassenbl ed
waeasosryszie nultiple tines with a successful recSEEE2007/083416

each time the fitting is renade. The structure

cilitates repeated emakeb ttin
["037lsfb%|2’éessl? t ppplicpiion |dﬂﬁj OéSSrrﬁSYFéét §m{’gélﬁlffltsﬁ8$c%g&%}%%%c§“lﬂgs with

cond‘ilhegrﬁ)ﬁfnglﬂe@tce@éﬁéh A ftkd¥mplel 1M dymoRAEHuleh rfﬁattn'i‘é%f optlonally be
ng i s renade. “The strUCEur e may be configured

pullealmpow thew final bsembie txmdrte]mbbe twmqtlm rather hamby itwing aThe fittings

el i B A Fuiibe el i By B AT EaleR O T xompiary

emb&Hhlentd Rick @i Ebel S, eth%@npthﬁa ﬁfa aaltd bt\’lﬂﬂ. vafBigosteditferent forms.
structure that facilitates puI tgﬁ:f torque and
nj 1

Any 9@%11116&1@@@3@%1@1@@&@ tptﬂ@é risg vt tingds prepoibpelled up may be

emp%g eand&fe n,gfaq}{ Q%bgl m Gee QNG L{ré? B@é\pgth% %%t%rge dl%assembled

exe ﬁent S

and mﬂahe dnuhpx slnycets@thmeeea'lm ccrh@r&yudwredn@ases@ﬂfﬁlgm@da@ dlldsve tiheeditting to
are described below.. [0038] The Figures that . L
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['ication Publication Nog.: 2005/0242582, which is

greauen th@nptbcr anied théke torgue. r ehe esaoplei of 4 ﬁttmgmomp@tlwt structure that

..1.0039],. Fi ur es | A- | u at nbodi
rcitgles polep 6ot o e RGN PR Byl M rovedee surtace
defirled ®lyl A @chsO6nNBEEE cOMHbRGES SERerhl é)@ﬁifdldry %hﬁ)oﬂiﬂﬂldntsu@f BYings that
torque. The fittings 100 include a first flttlng?

may be pplbetenn byl tbpquertad meyberlisaseanbled and remade afegfaserpredelow.
mal e t hreaded body having external threads 114. The

o0ss LS Al SRIROR 12 % 150 SORNECLS AN R v

scheltngﬁcafll‘?r MuRfratd %@"@Jn@uittg% aRad d@chhaTh&Q FRuesN#How the fitting
hreads 118 that threadably mate with the threads 114

embco:(hnmtnte ifl p figgerciighto Aedascriftpnvdferxamiptes fof hoivrigingsoge @rllaled up and

rrb ed. Diff
e B AR S T, LIS P T e,y o

cond@ithhs S@EPNBe f FduniNGn C UMREd eBiages] (R4 Hpplitdtiohi rfgﬁ)h&.zﬁﬁm No.:
further include a conduit gripping device 120. In this

20054792 6 8htwhaeh istipeeTaspias benstub rederpisiindis ¢8licbe neans
any device that grips and/or seals against a conduit,

ch as ,a tuhe or a pipe. Typically the conduit
10039138 ey M4 R Gt rsPpienivl el SR T comppnents thar
1nclu@éalfmin%d (§rh§/egéén§lﬁi‘f§cegrthaqpﬂ‘a@ﬂhtéi@\ﬁuﬁeuﬂ@? tﬁﬁfﬂ@” $Re %ﬁngs 100

ferrule, two ferrules or nore than two ferrules.
includenduist ﬁgngmgrrmgncmvhl@ethatmay be selgnditn dwl foym of a male threaded
body having external threads 114. The first fitting component 112 joins or connects with a
second fitting component 116 that may be realized in the form of a female threaded nut
having internal threads 118 that threadably mate with the threads 114 of the first component
112 when the fittings 100 are made-up or assembled. Different thread options and non-

threaded coupling designs may be used for the first and second fitting components.



illustrated in Figures 1A-1D. The line 122 on the

schematic illustration of a conduit gripping device
wd2@siosmsxat es that the conduit grippi ng devi CECT/RS200HY83416

conprise a single ferrule, there may be two ferrul es,

or. alternative_ gripping device(s) y .be_used. .A wi de.
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116 5\’%}’ ngl%uljtt %él%}o)]é]méu | ch ﬁq}tcﬂn hagglg uq e{:ndgﬂ 6{ﬁt as Beéewsg 3& the body
112.1 hﬁtthﬁl Sdedon, hﬁe N&he “todRadeshchbinphdsBg aH enentfluld Zonduits,

is shown 'as a separate stand al one part, e features
includingttvé neidimiserbiottulyangiiieh it may make a fI uid
connection with the male threaded fitting conponent

oo L S e ARS8 P D
condgf? r%pu?gt %er |r fﬁﬂdlg% lﬁu | uird Rt ihrcb QP8 TE TRA %enerally
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cyhnslhoallpdﬂrceﬂ@fhd ofthe amsd(u Th@h«zidyTl Bohasomppagiagi$B at héorward end

oul der 190 en recei ved by.the
i P GrDGEE 5SS v S POT: | Papk et GrPrel Beay!12 and
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suchfagsra velvei tesl gthow, anaraf@ét’r eddc.s Ut fshewdd @J@Weééhﬂo%lthough the male
thr ea@a(? ?g%% (];fprér%)so‘ta g’?tﬁ@? 1S fs ows’rll'I r£ g% rrm?t% stagﬁ ?a%oneg%}to th%ofgbtﬁ?és of the

rr u
comlﬂ?l@its{th b3 2wRiaH MBdaybenaRks @Iﬂuyd Eb@hﬁ&@lﬁh \tvhl@ thermale dhesaded fitting
6] e

component could, alternatively, be incorporated into a bulk body such as a manifold, valve,

pump, tank, and so on, commonly referred to as a fluid port.

[0042] The male body further includes a counterbore 189 that forms a shoulder 190. The
conduit end T bottoms against the shoulder 190 when received by the body 112. The
counterbore 189 may have a slight taper to it to help form a seal about the conduit end T

upon pull-up of the fitting 10.



counterbore 189. The ferrule camm ng surface is forned

at an angle that may be selected to optim ze the
w@2008105198aCct i on With a nose portion 134 of thePCDOS0D1/083416

gripping device 120. In typical two ferrule and one
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turned In a non- threaded coupling, pull-up involves
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dmn%ﬁ%Q§ vikgriety of structures or features may perform
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are disclosed in International Application No.
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gages 't ace 174 of the nut . When the
gaugfngt funmlg)n S0k Idxerdplstp of tHechc mcthrsdiosgd up pitagnatiendlcAppization No.

o BRSPS AT RS SIS P s
B2, thOent§¥ %'i@ld%ﬁ‘treb bk ustdhate ﬁllgylngér?blrraﬁaﬂ HePem bPrefefice. A gap gauge

fitting body 112 and/or the nu
may also be used in a known manner to confirm proper pull-up of the fitting 100.

[0046] The conduit gripping component nose portion 134 is positioned at least partially
within the camming mouth formed by the ferrule camming surface 192. The driven surface
162 of a conduit gripping device engages the drive surface 174 of the nut 116. When the
fitting is pulled up, the conduit gripping device 120 bites or indents into the conduit surface

S, producing a strong conduit grip and a fluid tight seal.



i ncludes an inclined surface that causes the anmount of
torque required to continue pullingup the fitting to
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on an external surface 141 of the mal e threaded body

an outer portion 143 of the nut that is radi
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1ncreasegw$enp h% en%n e%xlt 'gFr??cﬁ:SHH %ﬁ%sf?le 1§0191%E|sﬂﬁg%eo N4q, h% rounded

oute ort e nu an engagemnen surfa

surfad®halySalel 5 Pagedaristy bheaiffxdre foahs. SA rrﬁmd]sﬂiﬂfaoé mialp élave a single
mal e t hreaded body. Wien the fitting 100 is pul
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surface 141 of the mal e threaded body and a F g
contippepylfag up (e Httimg 1@ sharply increase. The engagement surface 157 may take a
wide variety of different forms. For example, the engagement surface 157 may have an
edge as illustrated by solid lines or the engagement surface 157 may be rounded as

indicated by dashed lines 161 in Figure 1B.

[0050] In the embodiment illustrated by Figure 1C, a first inclined surface 165 is defined on
the external surface 141 of the male threaded body and a second inclined surface 167 is

disposed on the outer portion 143 of the nut. When the fitting 100 is pulled-up the inclined
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di sposed on the outer portion 143 of the nut. Wen the
fitting 100 is pulled-up the inclinedsurfaces 165, 167
wengagsrehe anot her and cause the anmount of toPEIES2007/083416
required to continue pulling up the fitting to sharply
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e properties o fitting conmponents.
centaDhaxiv & Yhas ths\p tho figing forter eamds and peorenyl sealbest ag@pingHbe same

inclined s ce or surfaces and the ce
torqisngt HEMUGL e ye ey DL FaPeite & i PrrwBtict of e fiting
com@fr{eﬁﬂgeﬁ@n\;er%@H&Q {BF QY iAG el BEBIEE BMCESRRHR ihBlined surface or
orque for pull-up by torque, but In sone cases may
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niti,
woufd provide apcﬁamatuf) increase in torque for pull-up by torque, but in some cases may

lessen the ability to remake the fitting 100 after the initial pull-up.

[0053] Figures 2A and 2B illustrate embodiments of fittings 200 that include an external ring
202 that facilitates pull-up by torque. In one embodiment, the external rings 202 are

configured to convert existing fittings that may be pulled up only by turns to fittings that

11



[0053] Figures 2A and 2B illustrate enbodi nents of
fittings 200 that include an external ring 202 that
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dovite ity Tocabiean oty a0b i ole BB R GE daBett twenty
t
s GHR phgdRELDI R bt A50E 25 I ROR) adpes,
a narklng 251 that may be used to provide an intrinsic

[0056]9?1%&81 F19neel 210 24 6, MRV drfte BhOROD nil incluBe h@harkiRigl251 that may
pul I-up by’ t orque and pul |l -up by turns. In_the exanple
be usefl|te Stqvafteedl mymsmwg@gmuém to BerifyHopsi il s poth pull up by

torqqzei gy %u SprI% xag‘g)u? %ﬁggat%hj %yrﬁlélﬂeg% ame%~I tltubfﬁarkmg

251 comprises a slot or band around the ring 202. When the fitting 200 is properly pulled-
up, all or a portion of the band 204 is covered by an edge 206 of the nut 216. The marking
251 may take a wide variety of different forms and may be any combination of markings

and/or structures on the body 212, the nut 216, and/or the ring 202.

[0057] A conduit gripping component nose portion 134 is positioned at least partially within

the camming mouth formed by the ferrule camming surface 292. The driven surface 162 of
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all or a portion of the band 204 is covered by an edge
206 of the nut 216. The marking 251 may take a w de

wo2008057%80f di fferent fopns and may be any conPCTiEE100TI083416
of markings and/or structures on the body 212 t he nut

216, and/or the ring 202. 0057 A _cond i ppin
the cea&abﬁ@mln&égéwﬁd??.eaaagfe fl}ﬁ%)é‘l‘ftf‘”fcﬁr?g ot QQE@@ When the

ﬁtting &)hﬁéd ¥p,Wht Qbﬂd\flhgra@gﬂgggﬁc@Q% ik OLAEES: Meh8nto the conduit

e cannlng sur The driven surface 162
surfao She conduit gripping device 120 engages the drive
surface 274 of the nut 216. Wen the fitting is pulled
the conduit gripping device 220 bites and/ or

I0058]|Iﬁdbw&amm%ﬂmﬁ@até@ﬁmﬁlgur% Earl 2B, thoEatsnal ginggd?2 is disposed
B L T
neckf208t inng Vbﬁél)y afl Aiffefdre vea(ytsanﬁlexﬁmplg ﬂ&Znﬁg)@OBenay have internal

threagp it TRF SR BTN Ry 501 AP Y il AlF/Re ring to be
scre\%éﬁr(ﬁﬁgﬁleb&gy anfg?na‘ﬁ‘v@lg} 5 @&tﬁl’f'&)ﬁérﬁﬁé 2@*‘ B?Qfésrlr%f mﬁ}hge 51zed to fit

I tting low the ring to be screwed onto
over ﬂ&acthreaéd toe thearting/mby e a spltring The pengi20g aB0oB aofalt A3 of 'th fitting

v 5 5 8 e S RS 0521 L 515 R e v

1ncluﬁé bhé Bgnﬁ%jﬁﬁcﬁﬁlgi durfabéd BgecaddStRfanididt BBtordilebreqUif®l to continue
fitting body 212, the nut 216 and/or the ring include

pullingrap dhe Mtiing i ehdrplydinsigaseadas allpwt fusthes pull ne wheru e Brereased

torqugHg%B]Pelg/erdiGg@}er lglgléttl %b t | nru gur ace% b%p o}*rggd {) ttljié Q/?lhtZ% of the

malel tREhERASRAY! B %Uﬁade&@ﬂﬂth@ﬂut m&:hl i8 ealdla’ll@d)mwmfdaﬁfe”emale threads
surfaces may be forned by the wall 213 of the mal

218 efithe aded Geag/or ¢ perfasqof spdaces of ge finge2 (R thal,Fncase fhg fitting body
u f:

216 SAERIQE VL TP S RRCRRAR R, Pia? ity o

diffepngageist he fitting body 216 and/or the nut 216. The
inclined surface or surfaces may take a wi de variety
of different fornms. [0059] In the enbodinents _

[0059]i Inlths embodichebis lﬂil@Lﬁt%isbﬂﬁlm 2B ang 2B, sfirs welingdeghrface 245 is

syrface .24 ef | ne S

aernf by RE R ot Bl TNl SR R e SERRMr porton

243 @%Be allit. tWigenn@t fittilrerod iiaq)uﬂea Aupnige ARY203 exﬁ)gﬁlgb@ﬂrelfmltlg] body 212
ring 202 engages the fitting body 212 and the |ncI|neP

and thgr flgq;l@gd BUHACe3 124 5e AGA B So%e O8N @p(ﬂg?r topcauge dhe @punt of torque

t
e PP eSS B0 Gt P, P 0 e 24
and/&uhé aﬁfbn&%lmﬁdi/smfadef%78m:§ohﬂ réphapled vath suefgagem@dt Aunfage, such

placed wi th an engagenent surfac such as a
aSa%hﬁ*%@@hﬁpﬁﬁg%ﬂmbﬁé@tF%Q%SOEaﬁ%H 45918 or a rounded
surface.

[0060] Angling the inclined surface or surfaces such that the inclined surface or surfaces
form an angle of less than ninety degrees with respect to the central axis X, for example an
angle of between thirty degrees to sixty degrees with respect to the central axis X allows the
fitting to be remade. Each remake of the fitting 200 progresses the fitting body 212 further

into the nut 216 for each re-make, even if only slightly.

[0061] Figures 3A and 3B illustrate an embodiment of a female fitting 300 that includes an

internal ring 302 that facilitates pull-up by torque. In one embodiment, the internal ring 302
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[ 0060] Angling the inclined surface or surfaces such
that the inclined surface or surfaces forman angl e of
wo e®s/ 05198 ni nety degrees with respect to the BPEnUSANT/083416
axis X, for exanple an angle of between thirty degrees
to sixty degrees with respect to the central axis
is configuwes ta penvelttan exdsting fHng Swhaay teauhled apeody by t\ﬂrne to a fitting

that rfnlat g llég 19 Bg %&L? ir?del%a% Eﬁtﬁéﬂaﬁ kré%ul?lg&%p %’PL/Z[OIf(#lIét %E fitting 300

or ea even
mclu&bs 4 nédsyone[ ﬁl@ﬁﬂ,ﬂtlng ic@Mp&ﬁen% Al andt 3By bk |r¢£61tzécatretha l:ﬁorm of a female
enbodi nent of a le fitting 300 that includes

threafigd b@c}yahlavmgq@lteg@aé Thgads Fdoandin secend ptime- C@&P@pefttéﬂéd‘éﬂ may be
reah%e'a e & ng e th&&%eéfi Bh{eﬁ%% E t@ﬂlal?’% R1s3Rf '[gl'ffe?éiilt thread

convert an existing fitting that nmay be pulle
options layd by)ntthrelaéed cowplifh tdekiggs miegt berayedoorpht |fest apl kbpond fitting

turns tlonaII e pulled u .b tar The
compqPER GO AGD AL Oy Sleopal ERaRE AFEs BEp. 1 e example
111ust?£5ﬁ’99qfi%ur%§-%At had 3ﬁa3frokﬁ? aﬁ@@laérzﬁﬁ’uleﬁ drBquii@fadof Hwever, the
emal e threaded body having internal threads 314 and a

condsi¢ guppingidetvice §2¢ (mtp@nmmlsesa ginglealerrmigyas hedigated abawd. iThe nut 316
f d d ut t
o S R0 BT, LR O st

coupling designs may be used for the first and second

[0062] f’fﬂe e hiQ FPEREE0GS rivg%ri%g%gb@ Gha? QBnfabis LN @Gl AEE I 62 of the

I't gripping device In the exanple
conduit lgrippmatdedicbyl 2Bidyuing puBAipa n']fihe‘SBmalﬂﬂr thm¢adad dodye did2 is a generally

errules are jll str d \Y t he condui
ey g R e ae e 136k mty LbprDed 2 HPPETE ARk fayward end
384 é&gteﬁ%%ce@p@ﬁ% cohfifit RHE 1816 ek peldUide @ltéRRIthfbugh the body
device 120 fit onto a conduit end T that is received

312. bjhe femalbobydy3iipthe] doBids Theunterberenifd Bablonas azshgwlidee390. The

sur f 74 t hat t i . 62 of ,th
condf e ol PR BT o8 e g PR B D e R il o
threaded body 312 is a generally cylindrical part
t - ' . d
(00631 5" Bhie Ml Eofiinga)” 0BTl daapdad pRam uch as for
exangiba’lddkugtlozmgillchﬂ suﬁfacelerBQQal Ther ﬁus‘ﬁ%omhleaﬁadehii%thmm@ ferrule
0] t
camrp G i U5B0oRnAL2 PO TESA PO Hor U4STT i rearhghd of the

coun%%’org 3@gt tﬁ@?eﬁﬂ@'c@x%tmﬁé‘ SurPReul dsmed W aﬁ\ﬁﬁ@le rtﬁ&@hé{)eﬂe selected
ody 312. [0063] The female fittin nponent

to O}BmﬁZé tiret bammingcaatidesvish thepeesedpostion dé¢ of ége iﬁroat:, coghuit gripping

frust.o- rfac The fru I
i e
degr&@ BVt 342 bansly sEMbREadie Bdrh Mbadjtér @diredshe abart whdtyl degreks.

of the counterbore 389. The ferrule camm ng surface is

formed at an angle that may be selected to optim ze
[0064]t e el Agndot ilemuti3t 6 nidyanclodea porkingor $8uctofe 3SHghat may be

front .conduit. i.ng .device 120, In typical .t
usedt@Preide Shitonae eBRHOE AT bt gt moatmy e (i Ssbaptiue by
torque ¥ phl1-up by turns. In the example illustrated by Figures 3A and 3B, the marking
351 comprises an unthreaded neck of the male nut. The marking 351 may take a wide
variety of different forms and may be any combination of markings and/or structures on the

body 312, and/or the nut 316.

[0065] The nose portion 134 of a first conduit gripping component 120 is positioned partially

within the camming mouth formed by the ferrule camming surface 392. A driven surface
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degrees but may be any suitable value from about ten
degrees to about sixty degrees. [0064] The body 312
wa@easos798he nut 316 nmay i nclude a marki ng or SPETIUS200B083416
351 that may be used to provide an intrinsic gauging
function to verify proper pull-up for both pull f
162 @fwg@@r@n@némugrmplqudqvmq@igag% hgedréseassfase 374 of the nut 316.
Wheﬁ ltllleuﬂt[n t1§ ulﬂgd uhgﬁ{e ﬂ %%{1 Y«J?ﬁll {5 DRe %E Indent into the
n unt At ea he e nut . e
unﬂﬂﬁﬁﬁﬁﬂgfﬁSl may take a mnde vari ety of di fferent forns
and may be any conbi nation of markings and/or
structures on the body 312, and/or the nut 316. [0065]
[0066] Th ¢hsmeosener il lngratdBdy bigueesiA end Bribaintegeal lripg a is disposed in

the fg%ﬁ%@n% tzfﬁ)e:dlitleﬁ%g IrltBl% qu gnq%falgcit, %1?}'&3%%%&?1‘8 1l OFf agortlon of the
cond8® Zripfingldevied 130/ bf 8a#f2302f may se ety eprddiftongh lc@@;lu fQeripping

devi ce engages the drive surface 374 of the nut 31
devioph&he ring 302 tabiggni istepor 5@6%9613@15 éheofiing bogyapd @fsuffi%e 343 of

e L 29,313 ST oD EHE PUIGES i

surfad# Ghad Bsaubdaethe dngsun@lof rtonge 3@@11re$1 th sposed pullindiep the fitting to
fitting body 312. The internal ring 302 be .
sharpdy gjsesEe] Theangied sertese og SWREr BHYOF ¢ fomeed ot iag mpterior surface 313
of thd rférﬂﬂg qgregc?e\ﬁ' o 1g')g QFfald847 b ggiggle Y \bﬁlcﬁ)ﬂ; ?Adléﬂ inward of
ace roma c it gripping device. The ring 3
maleahmhdx hlr% dfrthenntdy] 6sand/@cesudfb8e of swrfaged ¢fithe ngg B@ayhaéndgage the

f th
B TN I T M R S

meﬁyg@ﬁggmhhﬁkngauses t he anmount of torque reqU|red to
continue pulling-up the fitting to sharply increase.

The inclined surface or surfaces may be fopned by the
[0067]i 1AttRE eMbosiuichadltusa@d ofy Fipercs Smakel 8By eddtedinbinay, surfase 345 is

deﬁngg %&gﬁegrlgg%@zg%@t ag%gglg;iz 1%9}?12&#&1 %i’;lg :Lﬁgs/%lg?édlaglrg{l}? g\gglgor surface
313 gir %1%%%121%@ ?% eﬁér%}?mgqg Fﬁé}ﬁg 3;%2 %@%ﬁ gﬁ@?&t&ﬂgta%%mg; pulled-up,

the rﬁllgra‘oamgagmyhds akte3 1& aniddbe umtinet yurfices 345, e rengagspons. another to

[0067] In the enbodi | ] ust t db 3A a
causb e Aoy of (AT F9aeD it pas PTG oo bt §° b Mercase.

The ﬁfsp AR anehca 335 6RMEr iHRGLERRIG NS 304 T4 §1a9| ibs Resiectd with
on e interior surface 313 of the female fittin

an elhgv@VmemeﬁJefape,r@wh @s Ri gufaee 38th ahedge At i3 neg W@e@g@fl agrounded
puIIed up, the ring 302 engages the nut 316 and the

fatticl i ned surfaces 345, 347 engage one anot her to cause

the anount of torque required to continue pulling up

[0068] %H‘n ttthgggcﬁn% Sslﬁ?frapalhﬁr sG1R8S8eh 1€ thd hllinkdGLiA&or surfaces
sur or the second inclined surface 347 may
formbm angjd @fdesd tiart hinety degrees with respect to the central axis X, for example an

sur

angle between thirty degrees to sixty degrees with respect to the central axis X allows the
fitting to be remade. Each remake of the fitting 300 progresses the nut 316 further into the
fitting body 312 for each re-make, even if only slightly.

[0069] Figures 4A and 4B illustrate embodiments of fittings 400 that include a male nut 416
and a female fitting body 412 that engage one another inside the female fitting body to
facilitate pull-up by torque. The female threaded body has internal threads 414. The

female fitting body 412 joins or connects with the male threaded 416 nut having external
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an engagenent surface, such as a surface with an edge

that is not tapered or a rounded surface. [0068]
waegBiosyss he i nclined surface or surfaces suchpehas200t1e83416

inclined surface or surfaces fopn an angle of |ess

t han nlnegy degrees with respect to the central axis
threagts 4 &r Tagdtings 40 @ﬁ@?l‘em@b’ldﬁ/é’ewnﬂhﬂ Eriprigediesis 126- The nut 416

and ¢ nﬁﬁ%\gﬁﬁﬁ%& ?é\{l%% { g&gg 8%8‘.23 d{ (Ql ag{%{ {sg!ﬁ% P){hﬁ body 412.

fitting 300 progresses the nut 316 further into the
[0070]f"1’ﬁet MQHQQQX an b efafll cyBadical %oﬂ?ﬁﬁaﬂﬁV@éﬁn‘lﬁ g 8Bkdtral bore 466 that
[1ghtly. [0069] Figures 4A and 4B illustrate
recelem)dsm aveduis end Tf dmmngwgseemblcy t Rleg nitndloubes @ fient enchifat defines a
afe

sockgin e On (ST AL R PR PE it bagy BN PR P g o frusto-

com@m?bnwﬁ Py ther Ap&s rddigll ﬁm?dr@lyttbﬁ/@lﬂe edvdeRdyd hﬁShe nut 416. The
ernal threads 414. The femal e flttln%'bod

ﬂustp@pmgalmore@hﬁ%fogrrwatdmwewerfn@ﬁ hat pndasifeldc Arigen a@rface 162 of the
hreads 418. The fittings 400 further
““ﬂu‘éﬁa n%?ﬁ@ggggét gri ppi ng device 120. The nut 416 and
conduit gripping device 120 fit onto a conduit end T

[0071] t”h%t sobRet 196 ?é fbﬁqe@ifvlﬁlﬁleanbé?@éﬂﬁé@endﬁr%oﬁm geﬁ&%ﬂ? diliddkal wall or

has an overall cylindrical configuration defining a
cartrigiga 7@l Theo pe’tm@ 4t7ﬁanayrleecemﬂet9 rethin alaviuprrulesgd 7t least a portion

o R PSSR e SR O 1S S gy i

are us&E I TRRQRBrtAdEY haP AlsbGR| siAeartb |r@cﬁm4a71801azn portioh lofi atsde feealle. The
portion 474 that tapers rad|alhﬂglnmardl y towards a

cartrisige knan @lsofbet paitindt  The carppdger wapd @@thghgrlpgllngl dgyice form a
cartr% éf' fnfélc El{r%ggl 41"%(?? te%rg gt?ﬁ Q?hs%@i L8 ats]ﬂgatg%{.dvl[%g%%rﬁe to the

g con grip evi ce
concépreofsofkial céhgonsit,fiarie examp]lel anmalle thneadﬁdl yuted 6 éladinggx structure

and generally cyljindrical or cartridge._476.
that may retplgcATEners fepRles fhe M oS YBOHRR e B A5 pealled with

the rggtglgaﬁtt ngacftﬁ'inp%ngtﬂr AR, Be & {ﬁfd%@tnu{ SeLHbE) 4735 WIRkY ntic!"!@des the

e or a portion o back ferrul é when t
cartrfdge rmuk d$6 ané ausmduit '@m@pm@rdewmtg@()fmyc}am onder giore derndes The

T O AN R AT G W—

elthe? gﬂﬁxgﬂaﬁec%ﬂ RV Rdiey hﬁﬁeﬁo@ﬂﬂum fAd tihgd ighnebndassmenbl y.
termcartridge as used herein is a shorthand

reference to the concept of a fitting conponent, in

[0072]t MiaBy @ifesipit@echnitiles nidyrieagked tauttailthe kanduig ga'pping device within
structure that may_retain one or . nmore ferrul

the capEdgenEin? ]é\,}érgprvgﬁefﬂla{ Hgll—élg SEREY u?lgall'ﬁ%q@#&1pt@othwrxeqjimg fitting
com}g(;h% %IS%@%?QGP%H% | nc rﬂe ustAUste diddfos6@Nt @A Stdfes Patent

es the cartridge nut 416 and
Appbcamond’tubhceglk)llmn r@(ﬂéﬁ%@é&lzﬁbh@@d londvembdend, iPSeand assigned
ferrul es,

to the assignee of th-leq)?esent application.

[0073] In the example illustrated by Figure 4B, the cartridge 476 includes a tapered portion
482 that tapers radially outwardly towards the back end of the nut 416. The tapered portion
482 extends at an angle that is less than ninety degrees. For example, the angle may be
between thirty degrees and sixty degrees, such as forty-five degrees with respect to the
central axis X. In the example illustrated by Figure 4A, the tapered portion 482 is replaced

with an engagement surface, such as the illustrated rounded surface 483.
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cartridge nut 416 may be used to retain the ferrul es
and nut together when the assenbly is either
waeiosssakd ed or only installed in the body 412P¢TIUs2007/083416
finger tight condition. [0072] Many different
techni ques may be used to retain the conduit gri

[0074] cfépi s 4t Ririer freleder tar (gl engrgement ppFtosr 430 the allpws % torque
wren?l'iiJ H otiBr 861 BV skl k(isg@{te@?ﬁcfg@%ﬁ? yfut ﬁ’ttﬁlg 9168 h o1 en%aéement

I'ng conponent. era ques tRat may be us
portie 48@inag taksadwide vekéty od dState Sofad. ExbmAfep lof s@hé forms of the tool

Publ i cati on No.: 2005/ 0242582, .published on Novenb .
engagemen gt maydeased grs ol e CiBy 3%@ erf @%@F@wﬁéubhcatm
No.: 36/ Edkken. [0073] In the exanple illustrated by

Igure 4B, the cartridge 476 includes a tapered

portion 482 that tapers radially outwardly towards the

[0075] bk N 60fa Fertiditindihde a ek tarpesfesbnpaviiat @8 outer diameter
extends at an angle that is |less than ninety degrees

es.

betwemgy the farefsised 18t 4 thniiok cheazementbarie A8Q-hilhe Jeckedt/emay be used

o e S e R RO B 05 o A0 RN b byt

and pulllysby mied by Figure 4A, the tapered portion 482 is
replaced with an engagenent surface, such as the

illustrated rounded surface 483.[0074] The nut 416 .
[0076] f Thet famale thrdaderbbody 4150is aegryatrdhenvilingaeal ipart cagigradran the axis X.

e SHLEUE R BR8P0 P B0y Y5BLaARP 955 8 o e

T. £RERELHBY 45PELERTR Hifhghale bodke4 B whdldefnassieflyidoflow path. The
different forms. Exanples of some forns of the tgol )
g@ ﬁ@dzondmt end

femadsigpslyefiresher inladesrespupierhpsedS hehst thrae ebederHn

Tbo?%é%@%&%%o%gg ée%ﬂﬁgét{példlgmng%%gg?ti%er i ncl ude a
neck 477 of somewhat reduced outer dianeter between

thent hsade AibsAaH by M8el:0 A eMeaBRERMitHRGdohPAndiB04 12 further
[0077]T1Ee neck g?? ma§/ be %se%l 1‘to provi de an ilntgri ﬁgﬁ:

inclugesugfireg taparedtsingace;, suohesifonexsmphefrugioicpnigy sugfpcephitand a second

Il -up by,.torque an ul | -up. r [ . .
tapelgg ﬁﬁr'f%é%t H%(:gaaa T Wg&}) %%Estf)éc%glcgg%}erfr’bgP?:34.(:?/1?'%%] dﬁrxlyéllg}e illustrated
by Fiafd 4B .aRt 66dd @ipetdiesutpibsis¥eplited wnldyn édgaghmentarurface 495, such

opening 483 at a forward end 484 adapted to, rece

as the hégeo@hetrrted émgolid lingsherihe sHrvES P lapsdilbRFRG Y RRkGLgRes) The
first g'gsggggg%é?ﬁ%lffagag?gg)ﬁihgg%rﬁ ol lfé'ﬂrtge fchﬁi’ﬂh?étlﬁ'facg hemkeorl @12 and

es a counterbore 489 that forns a
may $B @ilatlgad#ABEnt tHforeamdniitof eindcdinkabare 89 adailrestxamipée illustrated

shoul der 490 wh [ by the bqdy 412..[0Q77] | .
by Ftig%e él)(‘antbp esu{qu:eﬁg?ﬁi gsf iy Eﬁ?/ﬂh ngglgfge’e}[\yq?g tihgbhgggr]ees Ond sixty
degrésél’slg f&r %Qalﬁgfggﬁﬁggtf?r{l}lﬁvé HESrB&T wWillClebstRB tchtht ickStral taRREX @t other

ace, or exanpl e frusto-coni cal surface
anglélQRayamelusedsecond

[0078] In the embodiment illustrated by Figure 4A, the tapered surface 494 of the female
threaded body engages the rounded surface 483 of the male nut and causes the amount of
torque required to continue pulling up the fitting to sharply increase. In the embodiment
illustrated by Figure 4B, the tapered portion 482 of the male threaded nut engages the
engagement surface 495 of the female threaded body and causes the amount of torque

required to continue pulling up the fitting to sharply increase.
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tapered surface, such as for exanple frusto-conical
surface 494. In the exanple illustrated by Figure 4B,

wo bmseemend tapered surface is replaced with aPCT/US2007/083416
engagenment surface 495, such as the edge (illustrated

in solid lines) or the curved surface (illustrated in
[0079] mlml@g the inekned sprace such that hesinglinedriefare Hins ae angowith respect

to thﬁ 1(%@211&&{1'5 3 tallggvs tﬁ% er ng% & 3 B¢ n{l%tar;lg r EAGE rd c nﬁf %%dghlgg 400

or war
progedenties hor m@lgﬁihelr nntbhtﬁe efnaﬁplbedy ld16sfor ahed rdoynake,gaver if only
4A, the surface 494 is forned at an angl e between
slightli rty degrees and sixty degrees, for exanple, about
forty-five degrees, with respect to the central axis X

oo B8 T8 o PP 0P 5 YRR

fittin @@O(f smb orésbhciadadionody teRgagnsdiniat, the fdag iﬂlﬂ)rlflalo&es a body
of the mal e nut and causes the_ anount of torg

512, ﬂé’@ftjﬁ tHodngl @ copdeit gugplggl |dpy1ﬁ@ Jbe pﬁ@oﬁwmpw&uﬁt@t%%%gwes 5A
and %}Eﬂ %{eeﬁf?q?lar thteré 1b%HE%gg§T§1?FltgHH Mﬁtaﬁat@ e%{eég 'tlgyfn@h 4B surfaces

e tapere por e mal e thread
used efog gadisup e WRErRYSREditpBEd fac extéfal chirfates cﬁf’eﬂwl ﬁttmgs In the

embédgr%g%ﬂielgﬁ?pgg%h?%ggﬁ%eagé aﬁté)hoayt ﬁgglpggss%g% glsorrc% mmg surface

524 ﬂhﬁt%%@%ﬁ% 2%@% n%%ﬂggdrﬁlge k& Jubk Eé prdigtatacsustautfel on the

forms ‘an angle with respect to
nut flieupenprogkr pwdll-sp X Hid @vtsrldzrheammmg mgfalcg $Bé m@?‘r@delocated on a

o AL ST L 0 ! R A0 PR 30 s e, o

exanﬁ)Yee od & 1681 %l%%hélﬁé}{tlﬁbﬂlcgrpm asi:'a%érxeﬁorﬁ&q &30. BBthe embodiment
'ustrate a | ongi tudi nal cross-section of

111ustm;ldi by E]gare Fdhpbedyys 2 ingludepsarsexterast epgz@geme@%@ﬁface 574, such as

thelhlf’%ﬁ{% gg%(ssggylhgsi%r %{lb ﬁdcé sg?%e( ge(g il%% R oo t&?emor en%a&ement

surfad@\578 Cengd b @ﬁﬁiﬁiﬂéd’f&ﬂﬁ&el §71eush rta et isn6 Ripgpur }ﬁSpErApldhdp The
5B are sinmlar to the enbodi nents of Fi ure 4@ g %I%
engagsmmeptsuriaes Shtimavelc demeicdce aug)éﬂ'a‘fdo?ndp r$ ohg %30 y >12. The

taper]@g 'S ?chea@% I%Lf BQ%&%{)&” f&@x@&?ﬁ oﬁl'ﬁr {oR¢ gﬁ:’%ygmt:ltf'tepomon such as a

ustrate Fi gure 5A,
hex ﬁchﬁmbﬁﬂ(y Bl thel emﬂddldﬁmtanf Bignessi 0k and Bl thg engagem@lt Bgtqzveen the
hat engages .an engag t surf e 526, .such as.
body aoid g wgtréawfi%%m@a P8 r‘YP YelOT B ﬁ‘é‘%ﬂndﬂémﬁ%‘l‘i ga“ge function
forlrgﬁ&’l%'i lR;JI | -up. The exterior camm ng surface 524 may
I'ocat'ed on a forward end 528 of the body 512. The
engagenment surface 526 may be | ocated, for exanple, on

[0081]6F ib@et cANGBIAUEIT i1Refrite Galf S(btté"ltuaﬁlahmhw(sepﬁbm bHI B .exemplary
hi "the enbodi nment i]lustrated by Figure t
ﬁtt1ng1@0| afcthe geeserinnEsition; op BisgayRdHReE smg@é‘g ﬁﬁ m%lﬁg‘?? a body
612, FShut 616, and a conduit gripping device 120. The embodiments of Figures 6A, 6B,
and 6C differ from the previously described embodiments in that the fitting body threads
614 and/or the nut threads 618 are configured to provide a sharp rise in torque when the
fitting is properly pulled up. Figures 6A, 6B, and 6C illustrate fittings with a male fitting
body and a female nut. However, the concept of configuring threads to provide a sharp rise
in torque when the fitting is properly pulled up is applicable to all fittings that use a conduit
gripping member, including but not limited to fittings with a male fitting body and a female

nut and fittings with a female fitting body and a male nut. Since the threads 614 and/or 618
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the illustrated edge (solid lines) or rounded surface
(dashed lines). The exterior engagenent surface 574
weoganemsa t apered surface 576 on the nut 516 BQEDIS2007/083416
proper pull-up. The engagenent surface 574 nay be
| ocated on a forward end 578 of the body 512
are cppfgped te provideea sheep ey Ih iorflwe whew ther %frtméx%lﬁmp@ﬂy dllgd up, an
nt @ SROGRS TRt e 4R GE St ARSI A30up B
bet ween the body and the nut prOV|des both a pul |l -up

[0082]! leetter‘a&¥§6f4J£}§i/d)m 8ahsy B coTfguldisioHrevdg e sfmg Glsk @Mtor@ie when
initial pull-up. [0081I] Fi ures 6A, 6B, and

the fittihggs rmmeel}yapﬁlla ngnnufdwﬁ ¢ varioysot diffarow wRysarist lerexample

111ust(a>ri?<£€\éﬁ{%a% %,ntnm %{1 d%féﬁ : taﬁaglg 6 erﬁ%{alllgé%&tllegg) Cg}é gﬁr’al axis X

of the fittihgOB6t a@nNebndigtAAdisl progfdepPishgptesd ftetckghe whee the ﬁttmg is
enmbodi nents_of Figures 6A, 6B, and 6C differ fromth

propgrhe piidess by Hegly Pl@é@dlmb dherdireadsi 614, 1048 #Reraaid: ?fn@oated for
exalrga?éj%(utﬁ I'Ar ‘f %@ cgélt‘dhﬁﬂgéz%(nd% I%eshgllf)t msterlﬁ ?&Qﬁe &4en ?rfeeﬁttm% I;]s properly

rise in‘torque wh
pullefiivipt itm gncbtﬁerperndmallrhmtpuhb Ipetdh Uf)the Fitgnyg eslyaArea880 1 Aardl/@Che pitch

of o TL L LS L Syl e LD b0 and 2 . openy

pulle h{peﬁglseﬁﬁl pi, Q%Q%oﬂlcﬁlwm)frth@ﬁut' tHreE@sr GEEmW B A d i‘@lfferent pitch
ting is properly pul up is applicable to al

than ﬁur@rnmngsr off thlzet g é.lgeaiswddluﬁ fittigeibpgdy thgeadsBddr As mﬂuuda plgrp rise
i o Ao e Sl bERL B R Gl b Mty e

614.body and a male nut. Since the threads 614 and/or
618are configured to provide a sharp rise in torque
when the fitting is properly pulled up, an inclined
[0083]ﬂnrtﬁ@aﬁbMﬁ&nnﬂ)mSmaﬂby bigung)GBetha fitting body thoegosvéAt antdothe nut

ool V2] S ST L0 TRELIICEAE 6,
taper! ng éﬁé)ﬁl%ﬁas P‘fbe/ ek g%hé sk 'ﬂgtdréueo&lﬁéi‘lethla Yitths ik %Qllé’cpuﬂ» na

e variety rent ways. In the exanple
illustrated by Figure 6A, the threads 614 and 618 are

[0084]081RB¢ anbydipRhellluelratt® by Fegee 6Tl e fiting b),(dybfhrézhh 614" includes a
fitting, but are configured to rOV|de a sh& : rise in
B

straight pqEiwniTd hatrie generally r@ralkel i %éﬁmpa (5151 %6 @nds p taneredgppgtion 673
that 1§ '@%)% 25 ’anélg%vlhrlr ?ﬁ?ﬁ)@%éc B8 125 & IS SALEY BE nut threads 618
codt e ) or

Xanpl e Fastic coating, to provide
1ncluﬁe§lﬂ aﬂraﬁlghﬂ Iﬁﬁtld)m 6Totigues g/dnelrally tparaliet t0| thg cestral ragjeX lapd a tapered
not her e

. nbod
portipy 677 H&t %@9@@@ ACe s Y G e Pihe ?TM g 3 pl By e staight
poﬂl&ﬁ %‘?@Qﬁ tﬁé%tt‘ﬁ@gf b&E theans @yhd een%a &h@ sfrh %ﬁt borioRrETYeof the nut

he fitting I's properly pul or exanple, a
threade érl 8 p@nﬂlthm tap6red gfortidre6 UL tmr@ads b@ds tlnmyiSh@aﬁé ngt engage the
di fferen

tapergﬂ JO5H00 §7 to(f Itﬁegmﬁggv ?sh Flée tagqugf%rqulygg tg%rgg en ttle B&%ﬁ nd nut rises

rathek lgPRlually and is due mostly to deformation of the conduit gripping device 120 When
the tapered portion 673 of the fitting body threads engages the tapered portion 677 of the
nut threads, the torque required to tighten the body and nut rises sharply and indicates that

the fitting is properly pulled up.

[0085] Figure 7 illustrates an embodiment of a single ferrule fitting 700 that includes one or

more inclined surfaces that facilitate pull-up of the fitting by torque and includes a steep
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in torque will occur when the rear portion 661 of the
t hreads engage the fitting body threads 614. [0083] In
wo bmsesieezli nent illustrated by Figure 6B, the PCT/USNQG7/083416

body threads 614' and the nut threads 618 are tapered

at an angle with respect to the central axis X of the
cammingiurgee i dlnvinget nefe el sipgledsaylegpigythg ¢endpit iy gpe exemplary

. ot Fitri . _

et i S FrlIET, bl 6 3ok 3, DHpLS Bty e URnaterial of
the chbndutii srgthb ddykerhscabed STHELUUstraned fitdes 760 stchaieg htferpale nubhl 6 and a

671 that is.generally al | to the central IS
malea%t&n& bodpdiad IBorEicEring et ZbQ iusiraisd ?b_evd{’%fea néarYgT)ﬁéo take a
femaY¥ folm! E$RGkdle HRedd3B bE8PYI Rhaditgnal threhdl ¥ A1, | Vhe AR Milhg body

threads 618" includes a straight portion 675 that is
712 jpamsesraddnpegsnmathl the ferale tereadadt rual7 1 Gphiaging integnad thrgpdsr Elg. The

: [ 677 that is ered at. an angle. with respe
finfecfop} R nrioe s randd P g Hefds PLMsipMhtd SRBEqrmute 720
The Riit T18€arldl th kiglcbREMIe TP0eRASHt® b4on@NOBET thiteis Skdeibdéid with the
portion 675 of the nut threads 618" and the tapered
bodypdeti on 673 of the fitting body threads does not
engage the tapered portion 677 of the nut threads, the
torque required to tighten the.body and. nut rise
(00861, Hherfu 7P At an oy e yfiEdagad C%%&”W}/Oc“og%‘é‘ﬁf& friERiEH bgfe 766 that

receivE€the BRIt erﬂ}[”f ARiiNgadeybse HGut We thcliiRs bARRERSE drive surface

portion 673 of the Titting body threads engages the

774 vagmued poengage abdivenf surface 702 afHthesingle f¢raule JRQuelhe nut 716

. . required to ti t.he bo and nut rises shar
el daeesd RIS CIRE Pt gt Pyl o By’ § FpeR yflate 394 of e
ﬁttin%QQﬁ?]to Br@ldEa Eharp ltoi%hE dise Shatind@ehedihaetie fafing isprgey pulled
errule fitting 700 that includes one or nore inclined
up. surfaces that facilitate pull-up of the fitting by
torgque and includes a steepcamm ng surface for driving

a_nose of a . sj e_ferrule into the conduit. | )
(008TICK BT BHEbBGALS 1% hevuriyy e REre) e emaPddtiage s X
The %(giﬁj 1I 2 838hptdd & feb&IBS tHeadotl@hit EARM. LA Berl 8biea) 860IxtdrdE through

t on the Vickers scale. The illustrated fitting
the b309 71 hendidemena flarmbllew path. 716 and a nmale fitting body
712. However, the fitting 700 illustrated by Figure 7

may al so take a female form _The na| e .t hreaded body ]

[0088] 7n2ths aexaeple i edtraiedr Buddewea’. theemie 8itg £PREOMHEy/ 12 further

i i [ e i ! LohiBhEaAGE M anfilfsecond

lnduéé%?ﬁgﬁi Fgﬁﬁgﬁg%h%gg'§”§qggﬁgﬂiﬁ?§%t?nb 700 furth%r secon

tapered Glitfaes sactc an fhiti dxagiplepfriistg-cdeicalceirfane {7Ré. frenfict fiaisto-conical
le ferruyle

sin 720. The nut 716.and the sjngle rr.ul
surfape (O pming G1sl foREEIc CEHRIE TRACE s Ml d it ot apered
surfab88999dy el lively YRGS Lanlithg i fadd had@ScfigavR Bl drive a nose of the

cylindrical configuration defining a central bore 766
condtharipping device 120 into the conduit. The tapered surface 792 may form an angle
of between thirty degrees and sixty degrees with respect to the central axis X. For example,
the tapered surface may form an angle of about forty-five degrees with respect to the central
axis X. The second tapered surface 794 is formed at an angle that is between thirty degrees
and sixty degrees, for example, about forty-five degrees with respect to the central axis X,

but other angles may be used.

[0089] The tapered surface 794 of the male threaded body engages the tapered surface 767 of

the female nut and causes the amount of torque required to continue pulling up the fitting to
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receives the conduit end T during assenbly. The nut
716 includes an interior drive surface 774 configured
wo eoosnsmge a driven surface 762 of the single Per/usioe7/083416
720. The nut 716 includes a tapered surface 767 that
is.configured to engage a tapered surface 794 of the
shargly {rereqge- lngéhep%lw%éuafa%q%aw@ 3@? @sén ingd syrfages Form an angle
>f ledsHHAERhES deBiles W rbdpkli BInd SerRBPREE KXY fRWxheH By angle betw
0 e#b%%f?’?%e ggﬁ%k?ﬁfegﬁeg bodyr7f2 I's a geéerglly angie behveen
thirtyc e grear focakty piugtees evitherespkeco o tteecentiab aXs Xadowedlye Titithg to be

i.s adapted to.recelve e condui dT. A ral .
remag 15105 Syl SHE i IRt dpe Fietiod) 37 Hhiserjnto the mu
712 fo} ik rEpoMePeetif 608l the exanple i1l ustrated by
Figure 7, the male titting conponent 712 further

includes a first tapered surface, such as for exanple
[0090] fHigieto 8cnilnatrats Wrfitaeiem @8R odinfittiags 86@NeD( P60 d100 that include
surface, such_as forafxa | e frust.o-caonical surface

fitting dgdieytheq shafloptargred syfacedPr Lingiaga fogle iyp posagement with a
cond?ft raﬁ%i a?ggg reggweﬁ s?ﬁﬂ@@ gt SMBCE fulk H@@g&ﬂ& £1RarpTBRrease in

Irs surface 792 1s7a relative st eep
torqueathai mglisates dwe thbhditting i gnépayiyr pullddo upr iThe fattingstwdyf may be

t he conduit qr. ppi evice 120.into the conduit. The
configisdiaa Sier AeeD R AR O GhTSHFE SRUBEHAREH surtice and o
steept RApérkd sOESLERART 1% Xinduf eSHRaE Weide KR RRCIonfiRutddein a wide

central axis X. For exanple, the tapered surface nay

variefyo pfndaffieramigiveysofo atsktwitho differentyghalievyr ends sigen [ramayps surfaces.
. Lot I .S X The. t d f
Figuied 8y HEGRAS Pur B ndory b5 P Bl BREEET, TV oerens

0 a en"thirty degrees
and sixty degrees, for exanple, about forty-five

r S thyt B CRM réghaldsl iRUtLRUASY also b
oo 8 B 4Ly e el g o
configined malaemtler sty d dtitg dihe dritjag 880 timdudeaperng @16 us tmgke emle 820

o e T B SRR e e
enga;géiﬁélﬁ 8 thRGhdNGeddE ahd € ksicBS tapetddf sae@ee SUCthat BatagkNe single

nclined surfaces forman angle of |ess than ninet

2 ety
ferrutpeBpOetosfacilitate peldpadty toeuehd heelsmels theseded Rody bas intérnal threads

ampl e, ap _.angl ween thir r 043 -
S TR N
exterhilt thidads & 08.b®iffeeRdBreafaptiofie makeodthrédded fcbiiplinpgdedlhs may be

progresses the fitting body 712 further into the nut
used farahe Hrst apé Reaord Aikeg, comporcits. b utSILp gad ppeler fGﬁQ@] 820 fit onto

s coGhBehgT 3Bt bt B VBT REY (T ing bodies w th o

shal | ow tapered surface for bringing a ferrule into
[0092] E3AAR 8 BthaWah bverafi QA BHiticAREN R Eh@APHaARREREs Y domagit end T

that engages a ferrule to provide a sharp increase in
during assembly. The nut 816 has a frusto-conical portion 874 that tapers radially inwardly
toward a back end 875 of the nut 816. The frusto-conical portion 874 forms a drive surface
that contacts a driven surface 862 of the single ferrule 820. A difference angle 821 is
formed between the drive surface 874 of the nut and the driven surface 862 of the single
ferrule 820. The nut 816 is illustrated as not including a cartridge that surrounds all or a

portion of the single ferrule 820. However, a cartridge, such as the cartridge illustrated by

Figure 4A may be included.

21



torque that indicates that the fitting is properly

pul l ed up. The fitting body may be configured in a
worae/osass ety of different ways to include a sked/sw07/083416

tapered surface and a steep tapered surface. Further

t he conduit gripping device configured in
[0093] s hgeferpgis t@regag g%ﬁ)f e g%agﬂél\é’tqﬁ%m@l AL welatrrqde%ﬁr axis X.

The B @l lsrzvha@q@&%ﬁrg‘gcmtng S @GRS -3k GH esad%géedlto receive the

ustrate the many possible configurations.
cond[lﬂ)@ﬁd]T TAecehirat barg 886(bxtdnklsr$ltmagledletiy>d§| garandgoirgs a fluid flow

path GG W g ool R " 86 [ K ed o 390

816, a single ferrule 820 and a fitting body 812 that

[0094]'1:}1%' 1% Gfe tl‘TﬁEaéo %Wnérﬂ%&eﬂ%lﬁ&%{]ﬁ%eshglggw ttﬂ)%} gC%cé hsglch as for

e rtnto-eng

exanﬁaﬂceﬁﬁlsﬁ)amﬁroaﬂ sﬁw{cfea&% &%tltdlﬁ!"eqflﬂagﬁ%sdrfwe Ssu?rgl & for example
ferrule 820 to facil |aﬁ4ate pull-up b

fruste-pmird SURPesBY "6]6%9“ B R e B o it or ferule
camrflﬁggé ; abd tlﬁ gL Xl@%ﬁdhﬁé}n%e Ok i RN SRt Wel BorfvBR end of the

readed 816 nut havi rig external "t hreads 818.
counfdrfdre88At Thastapl fopto-amscahsurfacn8dh eetam@dfromukhler shgllow surface

t h f t d d
e A A SR TN e
the SFQE(QN Rapepdadilirtace 392 -I:_anH r’tﬁ& steBp tRFeREd Qe rRY JoheoleWiindl2 hinging

The nut 816 has an overall cylindrical
actiop @rﬁrhegﬂmec ifgrnle 829 Indbepxeazple hlélst,réwa dn*YtFletrra 87 theughiaHgw tapered

S 3TRtep 0 RO 8 SBISHI TeRE e

centraN&in ML bﬁt]cﬁherﬂﬁgleﬁ S The- L@S&IIM stgxprihpeded Sifthcé GQmﬁs formed at an
drive surface that contacts a driven surface 862 of
angle briweembiindy flegrees| andgpdy degrges WHh dppectdn dhecapral rves X, but other
[Erélg ween the drive surface 874 of the nut and
angl s rrlgsg?f surface 862 of the single ferrule 820. The
nut 816 is illustrated as not including a cartridge

0095]tmtsi1%é FQHNES2@ld a ne?al]@zo({rﬁlhﬁﬂ p8ft viifta séM@dIR dy@ibHES interior

wever, a cartridgé, such as the cartridge
wall |8rzrl tlsat rstipe dvarytheioyter sufacentyp fibe corduiidend. T OB pinglseferrule 820

SR ol TR B B4R 45 S AE5SL RSHAR%es an vt

surfaBP BTG fheit ﬁ&s @hﬂ@rcﬂl@ﬁﬂ\@gdncﬁ‘ﬁ]lﬂy Sl hﬂﬁmbﬁo alstaphechrd portion 823.
receive the conduit end T. A central bore 886 extends,.

The fromtcaggiiorn Fl @@wméqdz R ’épﬂ%eda%effﬁ?@raad PITgWAGsdese prigion 834.
The {e%?ﬁsﬁlolﬂo% fuﬁ&eé (SIWFJCS%E% 3%6:20 slertatgil%ﬁétdﬁ%ardly at an

angle @ﬂc‘ﬂomﬁﬁi)uﬁﬂﬁe dméasdﬁeﬁdmdsﬂmh Inovmalap elneeams X0 fac example The

such as_for | e frusto- i cal surface 2 and_t he
rear RTHigh SEhple el alsr pacalareed arialy FepndiRa faTE 37 fhenanke 863 is

sized' {ouﬁtt\gltﬁlﬁrﬂ @rjfe 8%WoffE£Hce iR bo%@ha'h" \OWail gLSE 0 RALE @ltapered
siirface 8 orns a first or ferrule

surface 868 at a forward portion of the flange. The tapered surface 868 extends at an angle

between thirty degrees and sixty degrees, such as about forty-five degrees, with respect to

the central axis X. The tapered surface 868 engages the steep camming surface 894 of the

body 812 during pull-up to provide a sharp torque rise that indicates that the fitting is

properly pulled up.
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camm ng surface in the body 812 and nay be axially
adj acent the forward end of the counterbore 889. The

W@ t@eps98ast o- coni cal surface 894 extends fronmP€hES2007/083416
shaIIOMIsurface tomard the fitting body t hreads 814.

i onal protrusi 893. may be i ded bet n the
[0096] swam ﬁw fﬂ&p&%@@j i<t s Hght %fmltt%qﬁfg V\g?é Is positioned

partl g{ ﬁfﬁ tgggaltnfhnﬁ%] ﬂﬁlefo‘?mF(’l B?:t{% falid %nﬁfng::ﬁ@faéé 892 €The rear

e exanpl e strated by ure
portibin 823 bagdgeseapor esdrfscer § o tBO 2ui 81 grthe dlf&n’eran aagﬂg | 8@ 1. This

bet ween .t en rees and .t hi rees withr
assugh eg QR P Sroeagrien fes Vol GREE Srapnie THEARY SuyaRd from
the (ﬁﬁ&eﬁlrfa@@@ 8fl iRUELRGE &UT S Al Qh&BEmAtiAE BBHBe portion 828 is
between thirty degrees and sixty degrees ‘with res ect

plasticelly Heforeed sathaastiesshxp dsige 832 Huies angidents ﬁnty) thec _surface S,

oo Q90 BhE A BB 0F Ui RE 3 Ay ROR B g o s

also hiv@bs & iHas a P¥Riont dTahO Wy IidrREr val 828 i9fadidle conipdiesséd eginst the
T. The single ferrule 820 includes a front portion 821

condgitgvadl yustree Soptsiveae gpgolletiiee splpg],qtfe%],et&@rpgg}z@t thg surfpce axially
spacecf'I ﬁgmt Elftea%he%[ztﬁe Hi\gfe ﬁ&l%rh%ééélgtdﬂﬁﬁghﬂlé%g ﬁ?%jﬁfé‘ dBdulfhce 868

coni Ca manner rearwar d porti ont
of thedktrilenoB2ds ey comadt udieh shesttagp cdimminig adfpee 2. Thel eagagement

rounded nose portiaqn 834. The r tion 823
betvwpstt (AR SrAFE G6R o8 11 26 MBSO Fad ODAleARSIe Gl pRd the steep

canuﬁﬁg%fﬂ&y g4 f"t‘ﬂe %%?Mlﬁ &Ris@R % M‘hu$ Yéﬁf@ur@@% ﬁﬁﬁler pull up the

ferenced rom nor to the axis or exanpl e
ﬁttm@he shamly poet | Bins A& patisoin mrtlumle@quand énl fartherdpull-up ‘the fitting

adi al | y extendi.ng. flan e 86 flange 863 is sized
WDVF%SF?F’ apﬂ?ﬁl lﬁﬂpgn%@ r@f”%ﬁ%&FgPP1ng body 812. The
flange 862 includes a tapered surface 868 at a forward

[0097] p&n {n%nthgfstéeg afnlnz?ﬂge%lrf-g%e 85@%%5/%? iz 5&1‘?&% &85, £ilceRfRle that

y degrees and sixty degrees,
engagébcthe @ﬁ:e}ﬁbﬁnlﬁnrfgcuntﬁeé Witk rébpectae she euntrhl axésKetibws thet fitéing to be

central axis X. The tapered surface 86 t he
remage e%afshe@mﬁlferfgf té@ﬁf%@@@@%ﬁ%@e%agl = SHAIF frgrle 820 further

I -0 ARt orque rise that |nd|cates
nuoﬁﬁfﬁu %¥ﬂ§ﬁﬂ$§&3?@p%rﬁg pul | ed up.[0096] Wen the

flttlng 800 is in a finger tight condition, the front

[0098]PPHd KiRMhgB260 HigusRect thyoFaairgar isi &lfbiyialetstyle rﬁttlhg manmanglso be
nmouth forned by the ferrule camm ng surface 892, T %@u
configaend 350% Miatsnstylp Jitbng dgwsiiting OB e Bele) 167 4 Shrelq frarule 920

and a dﬁ{rtlln%éb%dgblﬁ Gyt ?LM&E GRESIRNE @re@%%rfa&g@@ B9S4hRShd Rdtule into

T~ e rear porti nove or
engag€&fitittathe arJoh&umertd/\?a rdd hrsaep theraliuefacs 094 doe epagps the single

the conduit end _T. At the s ti ortion ,
ferruip82q 1o SEHURE PRI WeloBiiFed i el tyfaded Rafph %a’ée%gzﬂ“eads
914, PriERnMie HRES Yoy 978 Yoih6r EARLEL byiftiht 3%8e Preaded 916 nut having
external threads 918. The nut 916 and single ferrule 920 fit onto a conduit end T that is
received by the body 912.

[0099] The nut 916 has an overall cylindrical configuration defining a central bore 966 that
receives the conduit end T during assembly. The nut 916 has a frusto-conical portion 974
that tapers radially inwardly towards a back end of the nut 916. The frusto-conical portion

974 forms a drive surface that contacts a driven surface 962 of the single ferrule 920. A
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produci ng a strong conduit gripping shoul der and a
fluid tight seal. The ferrule nose 828 al so hinges so

wo bas/osrogorti on of the cylindrical wall 824 i sPeEUSRDT/83416
conpressed agai nst the conduit wall surface S to swage

or collet the si e ferryle 820 a t ot f :
differcppeppgle s éclécf‘)lf‘?f‘é{'u’??t}‘(éerbq% oI BRTERD ﬂh P TR e driven
surfa?é ngéf fi’llérs'n{g[@ee Ritule 990, ThESwt @P@fﬁﬂu§%é@§§n&@§cl@(ﬁmg Beartridge

errule rotates into contact wth the steep canm ng
that surcuadeal89d a poheneniythg eimgitt fepaia@2h Hapeesd Gﬂlﬁffda@,eSUCh as the

rtion 823 qf . the single ferrule and
GHW?%%ﬂgFE@ﬁgégﬁﬁQHEQQd??y eu%b@' %t the fitting body 812
cause a torque required to further pull-up the fitting

[OOIOOTt] 0 Shafﬁ%l ﬁéﬁ Sﬁreaﬁ@d Po&}hﬂfplsr é ggx?ejrﬁ 53’ ] 51%“& E&tkrtPon the

urther pu ttin &n i ndi cati on
axis Kh&ﬁhetldﬁﬁy@llﬂﬁs a{tgxpted tp rccqaszleltk(e perdugdnd(T. ([Mé):ﬁl’iﬂal bcmgl9|8ﬁ gxtends

he steep ¢ f 94 / th
by SO TR T
coun‘tt@cr)l&ge 089 Hﬁt@ [“orfn@ th6uIaEg0Rl TIR LA &ld 'P%tt&rﬁ? agdifidt kRShoulder

e remade. ac remake of the fitting 80
990 whagressakby the body 9816 and single ferrule 820 further
into the fitting body 816, even if only slightly
%0098] The fitting 900 illustrated by Fi is a
[00101f em| dnstihg| exapiple { H@tra‘l?@ltb}i”rﬁ}ﬁ“é? So the feB Fl W%ocoé‘g’oﬁem 912

fuﬁhg?_lgsfuggi % ﬁtg%ﬂe{aﬁ)éfgg SPI?FH‘%Z%dctht %&t tﬂllé" ﬁhgg %%nﬁapé{frface 994 and

errule ng
a shajllﬂﬁzl tepkrsd sursdea) duolat ﬁn@xelmlpmfnisac >eo1&d stifade 99@@“ h¢ bigep frusto-

ferrul t t t h t duj t
st gl S ETRIE Sttt WS Rl

shall{)\%r ﬁxﬁgaltsﬂrfta@&@éi t@hi @F@ﬁu‘l@@aﬂi’ﬂnﬂg‘)&ﬂ%e il M body 914 and

eaded body has internal tlireads 914. The
extelfdsrf&bm the steem gurlﬁzwdy9991t@\ward ths ﬁiﬁmg (hﬁ?ﬁﬁdh@a@ﬁ PHt.t e the example

d h h
T L SRS O BBt 0T RS e
degrérestalﬂétthﬁ't% cfegl‘%@é W@tﬁ r@%e&tﬂ@ thOebht@l 2xis D@@QQJ)thEﬂﬁlgmtm%ﬂ.ﬁe used.

has an overal rical configuration defining a
The cteap rtaier@bs@rfzg@ %hESt formediajean angde bghasntt gﬁddqrgrees and sixty

desrirr oS oA ane s B F8er o o

back end of the nut 916. The frusto con|cal portion

[00102374 f ofﬂ@sﬁ%glé fféﬁ‘ﬁe 94h a8 Sty Qﬁﬁﬁ%?aﬁ ®itHll pe@Brally cylindrical

urface 96 the single ferrule 920. Adifference
1nterm11 g¢ae1 W2 1thatsslipe omedhdettse etnrfatCheS efrthe eondwitf englel Shhe sigle ferrule

nut and the. drj f.a 2 0
920 W n 390 St E D LR, 08 bR TR St cvens
radla'llp%&i%ﬂﬂy Anb Aehi 609 frHiata SHaHORBESedlel 93N aAd p@sduallp tapered
the single ferrule 920. However, a cartridge, such

surfaag %R etheatatapers dyéwardhyust g geaerally cpp]gg]r @anwrnfﬁ?mb@e steep tapered
surface %6%&0 a rearward portion 923 of the ferrule. The rear portion 923 includes the

driven surface 962 that extends radially outwardly at an angle, such as about five degrees
(referenced from normal to the axis X), for example. The steep tapered surface 968 extends
at an angle between thirty degrees and sixty degrees, such as about forty-five degrees, with
respect to the central axis X. The tapered surface 968 engages the steep camming surface
994 of the body 912 once the fitting is properly pulled-up to provide a sharp torque rise that
indicates that the fitting is properly pulled up.
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[00100] The fermal e threaded body 912 is a generally
cylindrical part centered on the axis X. The body 912

WO s00adsqesxrd to receive the conduit end T. (A CRCIL/US1007/083416
bore 986 extends through the body 912 and defines a

fluid flow path.) The femal e body further jncludes a
[00103 ount eFhsopaelssriad2¢ df rosHiosrd eaElyowshinTHe eypRg mouth

j S bV
o 8y BB 80899 Bty 90 1B o0 DS
974 &1 tharmmt 916 tah ¢hef diffietemcé iatgle 196 1 ¢ ortpo asntesIh@ dwringh@rll-up the rear
An des a steep tapered surfa such as for. e e .
portipy 124 ST TGl ST FLBEY PR deh 14 BER HBLFE oF the condui
end BUTALARE sarfidl Githethel @nt Sf WP Feruld H%Jlé’s’ti%ﬁ’lg&" geloritd 5@ @it the sharp
992. The steep frustoconi cal surface 994 may be

edgeHdRatitey cadpdentninta the doodviaserfensds, afrodusing o sivoeg bonduit gripping

o e AT e SRR 3D GESS S afone of e

cylinfifieAN w934 Repdialy tampred@ doaindt thetddadiit talln@riaedy to swage or
threads 914. In the exanple illustrated by Figure 9,

collet the sitgld feowle Wheasaimsisthe pudacen avally spagedrizamghe Bie-angl e
between ten degrees and thirty degrees with respect to

he c ral _axis X, but other angles be used, The
j00104); eepe‘g}gﬁ‘éfléed)f(%tmgf gcgel%mun%ﬁ[ #Br Rt U Sdyges the Aeep front
surfaPE 0BT thisinble ReUleRto abdtad whly (HLGEgL sainidy E@$REI04. The
to the central axis X, but other angles may be used.

engaf @A DEtviien steiep dansrddesurfate96R0f ths singlretvaiuid and thasiger camming
a i.t,h & .genera cylLindrical interior, wall, 92 .

surtBfb4 BF I RyEPOITE Y iy i ETem b iRt e 1o

sharply riEBETHs G figf MHoeqR2Rquined udeasthan fQHI@T the Uiittiag @rovides an

926 that includes a steep tapered surface 968 that

indicatiere Hs theaBiftigl iy roerarkyr Rlipdaid AnghingdhelIsipep camnang iwarpee 994

and/ rrtﬁgtsux%l&e%%?’ g‘{ ﬁlrédfeg‘[l%dtﬂgt] éry a%@soﬁ%esgeeg%agrﬁﬁiﬁ %%Efaz;éqﬂ)t form an
apers outwardlyin a generﬁ y coni cal rRANgr from

angld HesttR@Pnihaiyelcgtes withaepcOa8 tlhiecoceatraleaisydocexpormld eatween thirty

923 of the ferrule. The rear porti.on 923 includes the
degregs 19 8h 1% drgregse™ i sesprdtlo 81d wiel Pt %ﬁlfv%%v@w ' B remade.
Each%grrn?rggbﬁhe TG & ﬁ)@(?xlégsfeg eSilagreRIe 3ehipnepard tﬁerfﬁghg body

to the axis or exanple. The steep tapere
916 feuedchoe-nk8, evenehady aligldly. angl e between thirty degrees
and si xty degrees, such as about forty-five degrees,
with respect to the central axis X. The tapered

[001054 ur f adBgwss! eHlysieiss amempodeperd o Afingut$lchaggysigiilar to the
. o . T . |
con 15RO TR UG8 6 PO 3ol s by
Figuffei £t isngfenmldgstoefittiyig, it nedy algp pOOAI B urdhas & nrajd-style fitting. The
ferrule 920 is positioned partially withint C 1D
Fitingig Q0 rina "By T e 2HERY BTG ANd Hged JFralEe (85 250 gt body
1012" e RRIMEIHRY 9932 ERIARES B0 H hYBed MirFREG 092 that cams the front
ferrule 1019 into engagement with the conduit end T and a steep tapered surface 1094 that
engages a rear ferrule 1020 to facilitate pull-up by torque. The female threaded body has
internal threads 1014. The female fitting body 1012 joins or connects with the male

threaded nut 1016 having external threads 1018. The nut 1016, the front ferrule 1019, and
the rear ferrule 1020 fit onto a conduit end T that is received by the body 1012.
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974 of the nut 916 at the difference angle 921. This
assures that during pull-up the rear portion 923 w ||

worewe/ 081983 enai n radi ally outward from t he out epCHUST0ADE83416
S of the conduit end T. At the same tinme, the front of

the ferrule is plastically deformed so that the sharp
[00106¢dge g@@ it 184 6 das ianfaesta-gonigal porthen EGHdtat ta@@ﬁfraé@l% inwardly
tr n i I
ol KB B AREE" P4k DO SLOUAIEL 1900 e s
that orR&utd bQﬁlV@ﬁ)%uﬁfﬁcd hes2cyf thadiehc adrrutell 02024 dlﬂ"eréﬁtdﬂ aiglg/ 1021 is
conpressed against the conduit wall surface S
formegt betgiepi thedieyespfateel (e theeny 204 Segfrien Stlﬁéfes{ﬁﬁrzﬁ@ge ferrule
1020?*&1%“1‘51(%@%? Flﬂgfrﬁt%ﬁ*a& Egt ﬂbliiﬁré‘lf[ D810 % WE@@ b ialltdr RS ortion
i S being pulled up, the nut advarnces t e steep
of thé simgte fetrufeat0209E8wefert heasiidygy, eudheasrthé eartnmdgs itlosttaet by Figure
with the steep canm ng surface 994. The engagenent
4A mpyhRdBHUdYdeep t apered surface 968 of the single
ferrule and the steep canm ng surface 994 of the
itti body, 9 e r.
[OOlO’?@ul I - n%x %m% et eaﬁg}jﬁodya dalr%pglée%eflgrgﬁﬂ/ _&:ﬁﬁn ﬁf ?‘%{ lr?i&fé[eered on the
axis X0 TRE CHedly 1€ 2i ik Qtdaﬁt@d fiarédepre thaldondipit Ehé T.i tA lcﬁgral bore 1086

provides an indication that the fittin r
exterlo hisuehihe Rt 1AL on dehieys daidiIny T { L8 (gl Body further
1ncluﬁ?sd/ oé'ouhp:ﬁ)o?y rias eth%@%nﬂg { E]‘raouflcferrrlld)b@ tPRd SRERYESd tihBottoms
camm ng surface t orn1an angl e of less than
against ﬂﬁtshmdé@flé)@@ whehhecrea&pié;g/tthft bodyhH)1@entral axis, for

exanpl e between thirty degrees to sixty degrees mﬁth
respect to the central axis X allows the fitting to

[00108] ena:jeTI;eEé@halc efittikg esmponentt i 013 Agrtipyoinghidgt dbs é§a1!% apered
st S ol R BT g0 pOE ) B g Pdrce sucn

as foFegh§le Bistol domsdal alréfe a09£nhel sintloty Bilist@chitdlisagfadODD?2 forms
that is simlar to the enbodi nent. sha [ [

a ferpie camingrasiaeais the pedy b2 andamsy bg ?’Héfqﬂégegng teFortard end of
the %ultn{é%d’rgt @39 DXy E 'sgelé? EfrddPo-kSnialf ﬁﬂﬁk@ 190y |6€(tefn'dﬁ tkd¥f the shallow

so be contigured as a mal e-styl
surfath emfmﬁtthm @ttixfgomadyntd:faadesom Autthd 644npla llﬂw&tnatedfle'r}glguée 10, the
1019, a re 1020, and itting b 101 he
gt b5y 1005 4 b o830 s bl R gl e
with \:}rmgs?)%ctttgaﬁle E&Hi®) Eﬂ@ b fb%%th@ﬁﬁﬂglésem&&) 189 ukdit ThergRpespRdd surface

he conduit end T and a Steep tapered surface
10941 BO@rhbdinat emgaglesbeawe@athnﬂeclmp@ argx fyoddeares| Wity respect to the

by for | e threaded body h
centiht foP PR 51 PIRE {11101 ng body 1012

joins or coinects mnth the mal e threaded nut 1016

[001 Odf] avin gl“l%(ﬁ%gtn@hufghf(ﬁgq§ a %@ﬂ%{all BEm Mt a%pgvﬁh al é’é%efa‘ll?%hndrlcal

errul the re ule 1 20 fit onto a
inter@rehli 1028 nHat Eliphateritise owereduviade Byf tireconduly end T. The front ferrule
1019_|_1]8a]ﬁ12914 q?gqlros?l]gﬁg ﬁ 22; iat;t%}fgs Bﬁé%ﬁr%l&;}}{ Sétg%ngrgﬂy comcgl manner from a

forward portion 1027 to a rearward portion 1029. The forward portion 1027 may include a
sharp front edge 1031 and a rounded nose portion 1033. The rearward portion 1029

includes a frusto-conical recess 1035 that forms a camming surface.

[00110] The rear ferrule 1020 is a generally annular part with a generally cylindrical
interior wall 1024 that slips over the outer surface S of the conduit end T. The rear ferrule

1020 includes a front portion 1021 and a rear portion 1023. The front portion 1021 has an
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towards a back end of the nut 1016. The frusto-conica
portion 1074 forns a drive surface that contacts a
waleiosesrosyr f ace 1062 of the rear ferrule 1020.PET/US2007/083416
di fference angle 1021 is fornmed between the drive
surface 1074 of the nut and the driven surface 1062 of
outert Mfaf:@riﬁlﬂ that opers om‘@arﬁm inp genarally ¢aniepd manaer testhpgear portion
| au6ar u o]
1023 n"fl'tleh on xflgn flté)?r %?a @8 saH% Vg'?ﬁt %ar t3f23adﬁ zi'%u%ﬂﬁd nose
portié® 103 ’CFH feat per€ioh 1023 ir[oatd‘ed tHydrivieg WufadbAl Omythﬁ&:xtends radially
i ncluded. [00107] The fenmal e threaded body 1012 is
outwghe pian 3negds; | 063 ﬁwcélaﬁs aBayit I eetREses &re&{elﬁq@é frogn §013@a1ﬁ>1§16 axis
X), f&og{ n‘érﬁél ZF Hesre%grg)g{"&g 1(§eir3]5 dzggcf rc‘lcl)lgle%‘l Qﬁ eﬁlggg@g I‘Edlgln}d e)g_ten(ﬁng flange
1065de'f1l1m68n@ f063i id sidedvio |[fﬂchlIhlIT raebcfrermISé olﬁcbm:yﬁfturgtwmiy 1012. The

ﬂangfgéég 1%&32&%} bo e @%[ rvéa& &gg{o%tq}gl?%h%fﬂred él;he tapered
surfa%@ 9@68"@%@11&3‘3&‘3&&%1@%%&1 Bedy dtotds alﬁcpglgegfs&leg}_&ﬁ such as about

emale fitting component 1012 further includes e
fortysfivedl degvecs.apigh edpeiitd theeenigalohinX. Thy tapsadsirgace 1068 engages the
d t he, st een ta

steep {08 Oten 58 WO ByAn 2 Pr ISRl s big 18 Pl toraue ris
that 1%@1%éltes fheusalihow grépistyguaenugal surface 1092 forms a

ferrule canm ng surface in the body 1012 and nmay be
axially adjacent the forward end of the counterbore
[001113089. THeenwst @emoﬁar R0 wfcbhanioat fesmid HR® ik @O4itieredpatsially within

fromthe shall surfagce toward the fitt od
the cpB @R K Bhbe dRRHBICATIING e lud92y e s epple 1020
enga &e[hé hald awrd.aner£er SEhhars 61 iffSeARI MBI @D 1aTha@h@es that
etween ten degrees and thirty degrees wth respect to

durlrtg’rmﬂbw]tl‘reaiealap((M’Sle 10Bupf therrgar &mg ee}o()fzrﬁ}a\yllb@ou@ ey renmie radially

ered s 094 t
ou g B R B R M Y By BB Sep o e ror
ferruié:’l@ﬂ)els(‘yﬁﬁhttlﬁé‘ﬂl aXfofined sduiat ‘i’ﬂd"ﬁfar@@@é@SOTZ&Mtdﬁeorul&&&lts into the
[ 00109] The front ferrule 1019 is a generally_ ann

condpﬁ rsurfaaet$ paodysier zasstrwlgcoyndwa Bripping |Smléi1¢rc?ﬁdv%aﬁhlld il@b%seal The
a
rons 8 B3 75, 0 (PR AERgBe o i, £50AL 68 e

cyhnﬂﬁ@él WAPEI o widialndtomprassad ggsiestahd yoreinitiveAl surfaeadrto swage or
froma forward portion 1027 to. a regﬁga d port on

ool i ol itesaf Bl T e e
ferruier Ao }ﬁg 1%% r@ qlé) tHeOH H’)‘Q@&i sHPRe 108K ram: AB3R miheotate as it
porti 9

rearwar I ncl udes a frusto-conical recess
movdOdm dongdct fvith nise siesparaminngg sunfdc@d®94[ 00110] The rear
ferrule 1020 is a generally annular part with a

eneral ly cylindrical
[00112% Figures '10A and 10B schematically illustrate a portion of the fitting body

1012’ and a rear ferrule 1020’ of an embodiment that is similar to the embodiment
illustrated by Figure 10. In the Figure 10A and 10B embodiment, the angle of the tapered
surface 1068° and the angle of the steep camming surface 1094’ are selected such that a
difference angle 1099 is defined there between when the fitting is in a finger-tight condition
(Figure 10A). The difference angle diminishes as the tapered surface 1068’ rotates as
indicated by arrow due to hinging of the ferrule 1020” during pull-up. In an exemplary

embodiment, the tapered surface 1068’ becomes flush with the steep camming surface
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interior wall 1024 that slips over the outer surface S

of the conduit end T. The rear ferrule 1020 includes a
wo e@an3es ti on 1021 and a rear portion 1023. TkeT/{/821901/083416

portion 1021 has anouter surface 1026 that tapers

outmardl%.ln a general |y conjcal manner to the

1094perd thedliferpnce apgte is chmingiest wheshthegpnfages,) Oﬁ%&néd@% engage one
t 1034.
ano A8 ol g RISl e B BHRAEE PASBORL f ace 1062
that extends radially outwardly at an angle 1063, such

[00113?S abOPﬁe drigi Serflad) 'b@t@tﬁ:eﬁ iepideReRee 1068DMNAE M@ pbRichN®23 of the
, for exanple. The rear portion 1023 al so

rear famﬂ@ ded thensteapl @angemgrsalﬂﬁaafr 1994 f dreafittige fhodidd1 gesse a torque

reaufiEia FEPER ARy 63 Whsbipts, bt S AR MG ied 10

furthb2peN-eg Gurfi@eg pk&@8esatin andiedtivar thapaid fiethgofs pﬂa@erly pulled up.
flange. The tapered surface 1068 extends at _an

Angling thasiec h@rﬁmy%ﬁélgﬂﬂé%ko%n@déqr%h%ﬁ%@ﬁ? 1888 SLe ferage that engages
the s?e@? %519&9%¥urfaacle \écr? téo =n r 1e Wlﬁoég\gé - gg{é’e %etg{x)%eté Igg sfé(?"&ég%es with

respedatonthe gergitil ﬁﬂ\@é( d109% thé ﬁtth% tbbddyer@dk? during pul | -up
to provide a sharp torque rise that indicates that the

fitting is properly pulled up. [00111] The nose
[001 l‘ﬁéort | dﬁgmtazlt ipstrates anpidiar ehbedinleat afpr bvg Srpdeshifting 4@V where a

o B B RO YD S o

there@? gagestc figl-gy by ®orgud. Tae dttidp/A oofillthextadldy Hl@llﬁ: Htisa male-style
di fference angle 1091. This_ assures t

fittingubyt-1ugy alpebe seiHfigyeid asonicraimstyle fiae. r@&rfd fiigg | 4P inplyslgs a nut
1116M,! off P gugi1 11 2”?%4& adhiahh o%ﬁ&%ﬁpé B8y i €2 O4hE fitting body

sdrface 'e con UIt en ont” portion 1021
11120ihclubies 4 eladllofvetapered sh@RE 1192 phashins al frgnt peftomnefths gront ferrule

t ha h h 032 d [
NI TR - RN N R Foe—

a reaig)gg[ cﬁlee{)f fl}@q:rcﬁlt ff!:l’#ﬂllg 11>@ fzﬁ:@l?ﬂate By 69RérqRe. rTl‘teOfﬂlale threaded

e rear rrule 1020 al so hinges so th
bodypbast éxperndioh2eads 1hé Ehlei malei ﬁiahg watly 11624oins of &dmzﬁCtSyWIth the

0 nst. t he co I t fa S
N T N T T e
11 19a)éh§|t1|1é/ reaP aGRde fi1 2ot Batobdi ESnddﬂh&ﬁl Thﬁatﬁ@ akseh®édiivizh the body
1020 hinges during pull-up, the tapered surface 1068

11120f the ferrule may rotate as it noves into contact
mﬁth the steep camm ng surface 1094. [00112] Figures
10B schema

TR T S TR RN AR

towa? BPRNG Jriad ndtsl 136. mﬂl@‘ﬁ'utsﬁ% dhscae pHedh T8N forms a drive surface
lustrated by Figure 10. In the Figure 10A and 10B

that mtitnmls argnven suhfeceahifi2eofdlhe reheforapet 8. dutiffarsace gade 1 HHgmay be
formg@ﬁ)g egbetg%gﬂ%e? ﬁ ?acgelq 72 aMGngutsalillrclftﬁg %n%gr? surfa%r €162 of the rear

ferrule 1120.

[00116] The male threaded body 1112 is a generally cylindrical part centered on the
axis X. The body 1112 is adapted to receive the conduit end T. A central bore 1186
extends through the body 1112 and forms a fluid flow path. The male body further includes
a counterbore 1189 that forms a shoulder 1190. The conduit end T bottoms against the
shoulder 1190 when received by the body 1112.
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di fference angle 1099 is defined there between when

the fitting is in a finger-tight condition (Figure
wda.ooap/os7pee di fference angl e di mi ni shes as t he PEPES®A7/083416

surface 1068' rotates as indicated by arrow due to

hi nging of the ferrule 1020 during pull -

up.. In an
[00117¢x enp|1ar e epvpmaicntivstrated byt Bigtireedl.sthef Bl E@i@g' component 1112
e f ' ' 4
o GRTER; R b A6e2 RO, SAAEAE ol
1 192%&@&}1@ andp 144cd anfragesuchas dnoétaeiplé drustocionahbsirfat 1194. The
the fitting_ is in a proper pulled-up.condjition
shallpyyiustorcoppes! é}ré%cgé&éﬁtfow I§ SRR WPty hedy of 12 and
may b8 %xfaﬁgraﬁ%%rtt'tﬂ@f 231 Sl SMRe CE@terbBFe 11189, @R 5B frusto-conical
steep Cta ng surface 1094 o? the fitting body 1012
surfacal$e4 axtendsfremrtbewhalledv swidcartowmand thelfitingpbodyethir¢ads ilhgd. An

.to sharply.rise This arp rise in to [
ontios EREPdp i b J A B AU ] D 958 Bnd e
steept PABEreli RBrthéd 11910 1h $hdE 1E M11RdateRdhH Piguf ll | 1h@ shBBow tapered
steep canmm ng surface 1094 and/or the surface 1068 of

surfaphé 192 fsr foleed haan ergaberseeéensdeseges cadiin dogrdea dwuth gspect to

form an | e.,of between.thir degr 0 Si .
e <o 86 5310 Spe g TG ph AL PR et ST 94l formea
at anfdnlgld Bi@wba Mty SepReke.anfl QB dEorbbsOwite rdspedtlth disd atrabaxis X, but

anot her enbodi nent of a two ferrule fitting 1100 where
otheranlesmayferysgde i s configured to engage a steep

cammi ng surface of a fitting conponent and thereby

facilitat | -u .torque...The fitting. 1100 o
0011817 i B Gl v ePlFany, Afub g BV kgt gy tinarica
interf®a Yall 512408t GRPS b HRAnAS: irfa88B|oF18d ydrRluftichll T The Thoat ferrule
fitting 1100 includes a nut 11 16, a front ferrule

11191ind!9dessa Frent pdrtipn U121 ando regr@orion; t23nghe Hept nartion 1Rk has an

fittin 1112 includes. a_ s w r
ol Wb R R LS o YRS 3 8 rearvar
portidd 1923 nr@e gRgepRIBAt 199 Haytildudondirp fmd edgeantB2aand a rounded
steep tapered surface 1094 that engages a rear ? rtion
nosegfortiore 1 $hntTheetieriypertion g 28 gneladey # tdaiven surfreq ‘glythat extends
. t.or.que. le th t i
L
ﬂang\é/ihltlfﬁfighﬁlef famgk € 16hiesidettonfit withih 4 BoteaMioAgpfithe éittireg body 1112.
threads 1118. The nut. 1116, .the frant ferrule 9
The Haeea hesrahidsseh FPBAEBEcs | {0l b e a?ﬁ“fmé% g}%@rﬂange' The

taper%q %rf L3 388 &knW 2k Bn bhae Boeed %1%%}7' jrl[a héé—é]d SiR§ d3btees, such

as a frusto-conical” portion 107: at tapers
as atroadifaty-five degreed, yitlowapehs ta thackntehdxief Xt e faperetlisisface 1168

engagPdhe EEF SEEETE UFRUOH LN e 13 g R gu B BT a sharp
torqt%qltf&lﬂﬂlﬁ iddiéfes thatthé figh@ne fropedl pulldOdp. may be fornmed

etween the drive surface 1174 of the nut and the
driven surface 1162 of the rear
[00119] The rear ferrule 1120 is a generally annular part with an interior wall 1142 that

slips over the outer surface S of the conduit end T. The interior wall 1142 includes a notch
1143. The rear ferrule 1120 further includes a nose portion 1146 and a back end portion
1160. The nose portion 1146 includes a sharp front edge 1150. The back end portion 1160

has a driven surface 1162 that extends radially outwardly at an angle.
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ferrule 1120. [00116] The mal e threaded body 1112 is a
generally cylindrical part centered on the axis X. The
whomg/037983 12 i s adapted to receive the condui t P€nuSIN7/#83416

central bore 1186 extends through the body 1112 and

fopns a fluid flow path. The mal e body further , L
[00120] nc| udEs fzond perficy b@rlwfﬁh@@onh@nuﬂmbhé ia poRibignerbpartially within

the c%%lg%ngﬁlgguﬂ?gndu' gﬁle gehrru? %Q&i%gm?%glalg? | Wﬁdﬁé fitting is

pulle@X@tHeqeir fett&leflatze @n@geEltkgaudrﬁfelsllrfat:éﬁ el TedrRl fotdek Itllﬂfgfront portion
1112 further includes the shallow tape

! 1215qfn?%@@1?tt fenuls 1437 e thoamprissmapsh olhesmeagamedy bf %b@efront end of
the ﬁ]()}l? ?erﬁnéjf\ﬁtﬂ‘%{légeﬁﬁrﬂlﬁ(‘gaﬁ%@fagéjpl%%efs ?}‘ieeﬁoﬁ#@ d'ﬁh% ?%nt ferrule against

0- coni surface sha
the cf)llidlﬁtt srfacanl CBie ige padion 1192 of thensardedraleriule lmaﬂma@y deformed

INETE RSO MCK TR -
1120f aﬁycrc' BRv&OME (%%;ercsd*' §frBee 11694 rexd abasreuam i f§e1r§5‘ 3bhta¥ with the

surface toward the fitting body threads 1114.
steepogamiromg| surfece 5941 108 aegagbeemﬁzﬁhu@e\damdv@@rﬁaqeh@ 68 of the front

ferru By BT P o o Ff e SR RREH Fllayeyrequired
to fuhﬁ@r ﬁhﬁh}% ¥ ﬁa&grts hp d;f ase ThRZhh fiey etr@le @fuiddiOicurther

bet ween degrees and thirty degrees with respect to
pull-ujh ghecliting avlrma&asSanxndmmorbﬁlﬁéﬁleafﬁgn@§ praperbepyicsoup. Prgling the

ste e face I
s R B SRR AL, TR Ll P S e son
camﬂlﬁlgtdﬂﬁfa@fﬁﬁ)t foarn @Mrgldfoﬂm@n@ﬂdﬁa{ aigig betsvernyhiby degeds and sixty
118] The front ferrule 1119 is a %enerall annul ar
degr?f’ér"flﬂwe’éﬂﬁcbtoéb% ggndtal 9xig g allowsitbafittingl pp 65mafdst | 1124
t hat S|IpS over the outer surface S of the conduit end

. The front ferrule 1119 |nc ont .
00121] 51" gt G n i e AR on 2Dl R b D g o wide
varieBRST @ffeRit BIrms UThBsRtidul&bebhrtry laa@8perafoit wathe! fyrriules,ar a single
generally conical manner to the rearward portion 1123.

ferrufthim $lmbrﬂppb@a’£10ﬂ1@nm§_‘12i sekeyterl | Tagaresl R & pArfis Wk arpligation and

depex_ﬁeé% op E\gff gfgrgso 8 rep\ra)lféﬁo%l stglci: g @Eﬁéﬁéﬁgp‘%e({?t%?ﬁ Jﬁ%tcb%onents

of tieadbaddily gklﬁmgdﬂwlcéﬁs adedainglagy ofheher embotﬂmrehtsorlls&n)zai by this
al so includes a radially extending fl ange 1163
applifptiggaay b6 gaseshasdoned foocxamplgby @i liw gepriania B%bB‘flzatth process

o oS00 0 1105 Tl a0 A8 oo s e e
hardérape hag telappiied odr6Bpontiyn ex tallmd the camduam@lmm@ﬂweem component
T A C I RO E 0 T T s S
that 3P 6E ﬁgplﬁeﬁrtf) AeLredhR8 such as United States Patent Nos. 6,629,708; 6,547,888;
6,165,597; and 6,093,303 issued to the assignee of the present invention, the entire
disclosures of which are fully incorporated herein by reference, as well as PCT
International Publication Nos. WO 02/063195A2 and WO 02/063194A2 which are also
incorporated herein by reference. Such patents and the concepts therein, however, are
exemplary in nature as to the present invention and should not be construed in a limiting
sense. Many different case hardening processes and a wide variety of geometric
configurations may be used to properly control the plastic deformation of the conduit

gripping device component(s) during pull-up to assure adequate seal and conduit grip.
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engages the steep camm ng surface 1194 of the body
1112 during pull-up to provide a sharp torque rise

WO bas/os7198s cates that the fitting is properly pedT/es2opos34ie
[00119] The rear ferrule 1120 is a generally annular

part wth an interior wall 1142 that slips over_ th
{00122d ut er Bawreddd Yusrateshe fitedlA00 thafds T, versen pmherﬂtbngs illustrated

by F%l % J‘A“a%cnl gFe th@ crzllothﬁgr }%és lsl%gegi {oegfrrougl f)c?méﬂ'%? a rear

“her cl'udes a nose portion

ferrupﬂIZZIOQBut]cﬂ&Q notT eh@eﬂmeurﬂbz[ froanfedrh#eo] 10ciitie £xamphatlpstrated by
front edge.l The back endﬁgortion 1160 has

Figuggr 1%@@@%%@@1@6@2 0%ats dsposfrien fhedn) 1|2;}6c?afiwéfla?kyw§tsurface
129431'§ Lé%l l)ﬁi g&zﬁhn%?;&ﬁ g%le% }P&Lédep rhu}dl@lbﬁftorﬁﬂﬁ rrfaslod%t facilitated

isp partial
whercmnmhgedmuﬁahe fsanctedednyn thheuf ard it ehecﬁmmg gdg ar Wheean inclined

1192, e the fitti ulled up, _the
surfag 30 ncHiae 68 R ITRS paox e ek Feunl B LATALTRES' G fuine

1200f1h QHu118@ (i icOiddrd 1wafen tiEsul fa08 | Zé@éﬂg‘d%@s thd 31?rféc’ét 1Q9h htﬁe torque
camm ng nout h. The engagenent of ront end

requrfmxbmt fuftherrpulllerpaiht Hittigerissa sharply tourdvde ap frelseagion tﬂitﬁé the fitting is

nd of the.front..fer uI ai .t ondui
propirhy PE . el iR e 152 89S Bl B0 PER i can be
found #20nit&l Plakes Pheat Aiy!pliiﬁfl@xﬁ el &foh at: 20bs/0shzsge. edge
1150 bites or indents into the conduit surface S. The

rear ferrule 1120 also drives the tapered surface 1168
[001230f t heFigurent3 A dllustlates hbhei ditong dAGG chat vik tahvd;rhienscufeélp fittings

s G A o 18 o 9RO DL SR8 Rt

by ngﬁf@ﬁ I AUAd1RCE sdER4 1868 'isl"tﬁsﬁdstad bR thelRAY3 11215{}%1 £P8Ened surface
torque required to further pull-up the fitting to

1384sikalispbsedr orsthe fifing bedyatlor i Bewpvert pirlbjue by depgie athyths facilitated

s Pt BBt LRI ARoRGH 3L Ly an e

surfagt @€ hcGRIRE J0ths UTHIAE Bodyl 84d aBditRr nithBigaty 138 ellﬂstﬁ&sahe fitting
the ferrule that engages the Siﬁgf camm ng surface t

1300riprarpudlad ap gpeditipnr B s pirfzpe enggeesibe ﬁurtfq;ﬁerlﬁ)?él the torque

requlgecg efe%h pqllls p;( tfkllg ﬁgt%?% ﬁgeﬁ %%rE)B/ {oﬁﬁgﬁgé afl ?B%&gf??%rtﬁé fitting is

propérﬂ?y‘ f)wﬂldﬂsup nAtda:ecrﬁ:ﬂi@ﬁdjf rmm theifbiruiss bAfigthgbi30PiayelpeldedSu can be
de variety of differe The
foun%&”fp%ﬁ‘iﬂ %‘iatcé é’é’ﬁé{ ‘?‘Wléfﬁ‘HmbBE‘?léctaP%%{?f %ﬂ%@@% es, or
a single ferrule in such applications, may be selected
S required for .a | ar. appl i i
[0012 nt hg( {Pﬁeeén Iﬁ% rqte%cfrﬁj el 1n{gﬁl?suél Ca@? ’aTI%gf ur%}ﬁﬁ‘]@? Will also

notick heshe@feardr drifk€c FRFEASNBNSI-&F tdrfige. CRIE UKtis @i ﬂh@t illustrates a
devices used in any of the enbodi nents, disclosed

sharp mcseaaq;m forqei thaf TREY Otsar AR ona of direliltingd Aessrihpd P‘éows pulled
up. gé)re t\ﬁlﬁ gxgglroﬁlt uh f?{ug lffs%&% %@Plé%&ﬁ)t%ﬁgsang ‘rgtee&?: %}’?gg r%shllt of the
condﬁﬁ%h@p@@tdevﬂ:h (plz@a&ely deforrnlng while biting into the conduit T and camming
against the body camming surface. When the relative positions of the fitting components
cause one of the torque increasing arrangements disclosed above to act, however, the torque
in region B increases sharply and dramatically. For example the rate at which the torque

required to further pull-up the fitting may increase by a factor of two or more when one of

the disclosed fittings are properly pulled up. By selecting an appropriate torque value that
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hardeni ng may be applied over a portion or all of the
conduit gripping device conponent surface. A nunber of
wo smeesopat ent s di scl ose such case hardeni ng apdr/us2007/083416
geonetry concepts that nay be applied to the ferrules,
such as United States Patent Nos. 6,629, 708;
corre8pBulF (@ 8Bpe6pulsBp 597 ﬁtfarrgjn@y @@@umup dyierup gathprethan by turns.

t he rese venti. ntire
Thusd? §lgg’ E’F%%e B fnéﬁ %edfn[u R ctgé [f)‘lg}n ed herein by
reference, as well as PCT Internatlonal Publ i cati on
[001252Io WR0360683hn 9942 B MRsOULA6 3114 Aderthi £ oaltBe  preferred
| so |ncorporated ereln by reference. Such patents
embaihdetthe Mpddeptien tandr diengtiomsveiteoccuar © ebhenrpumry aj reading and

undenat {qegua tqtlsg s;fxfrc];ef rl‘?r? ﬁg gse]ﬁgeé)r&t 3 a(:El?c}e? %\f not Teations and

alterzﬁﬁ%g ERbOY AP HRGRDARSWIMIA ke WofE o ﬂfe' F)ynd%ﬁ cgﬁﬁiﬁ\ﬁ ﬂieCequlvalents
configurationS may be used to properly control the

therepf.asti c def ornmation of the conduit gripping device
conponent (s) during pull-up to assure adequate sea
and conduit grip.[00122] Figure 12A illustrates a
fitting 1200 that is a version of the fittings
illustrated by Figures 4A and 4B where the cartridge
1276 is sized to surround a portion of a rear ferrule
1220, but does not extend around a front ferrule 1219.
In the exanple illustrated by Figure 12A, an inclined
surface 1268 is di sposed on the nut 1216 and an
inclined surface 1294 is disposed on the fitting body
1212. However, pull-up by torque nay be facilitated
when an inclined surface is included on the nut and
not the fitting body or when an inclined surface is
i ncluded on the fitting body and not the nut. Figure
12B illustrates the fitting 1200 in a pulled up
condition. Wien the surface 1268 engages the surface
1294, the torque required to further pull up the
fitting rises sharply to provide an indication that
the fitting is properly pulled up. A description of
how the ferrules of fitting 1200 are pulled up can be
found in United States Patent Application Publication
No.: 2005/0242582. [00123] Figure 13A illustrates
anot her fitting 1300 that is a version of the fittings
illustrated by Figures 4A and 4B where no cartridge is
included. In the exanple illustrated by Figure 13A, an
i nclined surface 1368 is disposed on the nut 1312 and
an inclined surface 1384 is disposed on the fitting
body 1316. However, pull-up by torque may be
facilitated when an inclined surface is included on
the nut and not the fitting body or when an inclined
surface is included on the fitting body and not the
nut. Figure 13B illustrates the fitting 1300 in a
pul I ed up condition. Wen the surface 1368 engages the
surface 1394, the torque
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required to further pull up the fitting rises sharply
to provide an indication that the fitting is properly
w@eiosesrosp. A description of how the ferrul es PET/US2007/083416
fitting 1300 are pulled up can be found in Uni t ed
States Patent Application Publication No.
Claim005/ 0242582. [00124] In the enbodi nents described in
this appllcatlon the assenbler will also notice a
sharp a tic increase in pull-up torque. FIG 14
ils a g?ﬁ ‘*éﬁgngqqﬂﬁ¥%ﬁes a sharp increase in torque
that may occur when one of the fittings described
abéEthteadRUtiltRg cBRpohkt: Batifgbn iekterRUE@McAahden trd¢rgalaurface;
ri ses somewhat slowy and steadily as a result of the
condui t gripping device plastically deform ng while
kﬂ%ﬁ@gﬂgﬁpmngﬁéwé%ndU|t T and canm ng agai nst the body
camming surface. Wen the relative positions of the
fitt n t
o Tk ERTRAEN PR IS ML Ik e L Soh R huse the
conduit Qlﬁ}ﬁpjﬁg devicewi @r[p Be icnndutmeisseahah@l gssemblledy themtif eatingyan outer

exanple the ra tor ue requir to
portior i i 15{})/ Puiyre At Frrale %@awﬁ% B! %teupcqu"é@i@%/ gpeages the
externg] ufﬂ& A sa 08t MERP cOMBoRint IiCerbin S | @8Esheldflihd HFEmArRirface of
properly pul l ed up. By selecting an a propriate torque
the firsy slhreslethativp coreppentisnd beputgsaortsl <|>£th nut ipeluglps a1 Fgline in an
be pull ed-up by torque rather than by turns. Thus,
mﬁmgqp%# fe torque wench may be used to make-up the
fitting. 0125] The invention has been described with

refer eI'HeecérﬁluIthﬁttlﬂF effeslsiad 1ewhodinmdrt sngabrdérfti leatE@nthe outer
and alterations w occur. to_others u&Pn a readi

portiom@igthg pabansk the gxﬁqglabpur{qqp of g}ﬁeférsﬁc fiitingcgmpongnt causes Hq% amount of
torque Ir%]qﬁu?r%g £ ccgn%nlug glﬂ;ﬁqg- glthe ﬁHﬁl@ t r@myqa?&é)ﬁs and

erati ons ey “cone n the scope of
t he appended clainms or the equivalents thereof.d ains
13. A cbirdedrduftiftttingngf claimprli whcngm ﬁaefﬁrstsﬁttmgrcemaent includes a

fitting conmponent havin fa e a
markingnfngh WALTCEY AR é‘&‘@s pgSIEglh%lﬁF @Pf B rﬁs%egw cel’ maqqﬁ%lprov}des ?

visual hﬂl’ic%ﬁgﬁ dr RHEthbOMhB @i@tu{gQS bipetiypatled bip.eaded fi itting

nponent to cause the conduit gripping device to grip
the conduit and seal when assenbl ed, the nut having g
ohit er Bmctqndnlt fitting ofclaind] sheyeiptheit eBides a marking and wherein

an axuélxgog& o(%gﬁ P g& ?'Hf't I t(g)?iip&%?l . Sﬁﬁ?@sgp%t%‘ca ?lg%ﬁn%gﬁgépﬁwdes a visual

indicaﬂ\('_ﬁ%ﬁiflﬁbtﬁér th@ﬁﬁhg@@@fopérlﬁ pelegtper nal surface of the
first threaded fitting conponent and the outer portion
Of. t heTlr?euct:onldQl% lﬁlgt(ljnegsof%?alﬁlnlclzv Qr%lnl the 1nchn{e1 Qg&%%natngﬁe 5130 degrees

to 60 degrees with respect to the central axis.

6. The conduit fitting of claim 1 wherein both the external surface of the first
threaded fitting component and the outer portion of the nut include inclines in an engagement

area.

7. The conduit fitting of claim 1 wherein the external surface of the first threaded
fitting component includes an incline in an engagement area and the outer portion of the nut

includes a rounded surface in the engagement area.
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2. The conduit fitting of claim1l wherein the
engagenent between the outer portion of the nut and

wo bmsexes nal surface of the first fitting conmponesio07/083416
causes the anount of torque required to continue

pul ling-up the fitting to sharply incre
Shndui therongiih Gt ik 1 ireindhs cx kg RGecof fbﬁfﬁg threaded

fitting g@gﬁ%ﬂmnc Hqgﬁld@d Fidend 280 ng%{e%k Qre@réné)fﬁeatl)uter portion of

tion o e nut with respect to the narking
the nutgndudetem 1aclmesn| Hie angelgananit an:aof whether the fitting is
properly pulled up. 4. The conduit fitting of claim1l

erei,p the .nut cl udes rking and,.wher ei
AL Thet bl uhf RE SRS, Wt T RETE R f gt to ree the
&nmkq&§g&gynh9n&h@¢gnyhﬁﬂﬁdprOV|des a visual indication of
whet her the fitting is properly pulled up. 5. The

condU|t fitting of claim1 wherein the incline forns
a¥- angh eowstuitpliaggerepdsieg 60 degrees with respect to
the central axis. 6. The conduit fitting of claiml
n r the t
e B R e ey s pnfagy adapted to
receivd Hieomduit endaloude dentcdlianss i n an engagenent area. 7. The
conduit fitting of claim1l wherein the externa
sur%ace Qf.thﬁ first threaded fitting conponent
i HONGHE ETBE (EY'FTe in an engagenent area and the
outer portion of the nut includes a rounded surface in

th €12 FHERE RbMPOLRt JoindBo GROGMAIE thichdddnguiofo ezlufsb nhd conduit
wherein the external surface of the first threade

grippirfg devigegtocsripeenndiihand sead véheppssraetied (the dznaalp rﬁ“é‘i*f:’ component
havmg arg %%%e sp%’tlc?}{ (ﬁ%t g0 q’a(ilg'ﬁyf QUEerd PG fe'rrpaﬁ]e %eﬁ&e%f] e female fitting

he engagenent area
compoﬁ@rﬁdtlhbt upbit tabsegnbd§ enb@des the wiredredl nsutrfaee iaficdaidh mals threaded nut,
conflgured to urge the f Ie t hrea

whereip g 5116/0 ,thwtgmahs@yrfa}g\e e dnale § Fqu adlu& alf[;&)pﬁuﬁé potfion of the
femalerfﬁtl fig E&Pﬁ(ﬁ%ﬁ 111@1&165@1"%@ o a%%%ﬁ%@ﬂen@ wehace and an

surtace adapte to rec a conduit end

along a central axis; a conduit grlgplng devi ce; a

fdmal €llfed tandng ﬁcttmp@lﬂemmq b0 vdgrann t enmwenhb@ta/@@@j the outer
S

portio g SR o LRELS Y 55, b O b e

causes SRRAGEN b BRYh WG q@ifedod e htiM@ ful Lt e ﬂtﬁng ﬂ)ddhahﬂy increase.
outward of female threads of the female fitting

12. The conduit fitting of claim 10 the female fitting component includes a
marking and wherein an axial position of the nut with respect to the marking provides a

visual indication of whether the fitting is properly pulled up.

13. The conduit fitting of claim 10 wherein the nut includes a marking and
wherein an axial position of the female fitting component with respect to the marking

provides a visual indication of whether the fitting is properly pulled up.

14. The conduit fitting of claim 10 wherein the nut includes a front end defining a

retaining portion for the conduit gripping device.

15. A conduit fitting comprising:
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conmponent that upon assenbly engages the externa
surface of said nmale threaded nut, wherein only one of
wo bewsexes nal surface of the nmal e threaded nutprantsiohe083416
outer portion of the female fitting conponent includes
an_incline in.an engagenent area. 11, The conduit
3 {15t fgeafed i BREF B Ying LRUEES st 0k gty gurtice
adapte@t I%Eei%”é(:bﬁ’(fhitoefndtaﬁ@l%ae&ﬁ{r@l £id;ting conponent and the
external surface of the male threaded nut causes the
amount of torque required to continue pulling-up the
fa ing digpased steang b poitipnred dlsecxtarnal sWfecesonduit fitting
of claim10 the fenmale fitting conponent includes a
mar Ki.n n rei.n an axial position of the nut with
ﬁ%?%%%?g?%&nggﬁgéking provi des a visual indication of
whet her the fitting is properly pulled up. 13. The
co fuhilé thireddddngutofoiret aionthi Ofirgh é@rredded t fiteng wonipoatnidescaase the
Jmar king and wherein an_axial posjtion o he femal e
conduit gripRipg deWRHIEH hiicordsaiercel vaen %?éerﬂlfalﬁﬁi tﬁa nﬁ?@%%@ outer
rtiorPthit $YhiallPBLGAEd 8P fhal WARENR o thenit thid Bdnl SsdEIPLhEYpes th
po 1Opuﬂe Js.y14. T%e condui t fif%ingnof clégﬁ% 10 whgre%ﬁmé °
ring, whhreimattleash oheiofthe aingraod theemderdeiriion oftha nueingludesmgn incline in an
ortion for the conduit gripping device. 15. A conduit
engagement g8 conprising:a first threaded fitting conponent
having an external surface and an internal surface
adapt exhet eridek githBg df CHIAUL § waRekiRhiRnendgenBhy Bdtwasti Ste outer
~a ring disposed around a Eortlon of the externa
portionsef theaet and the petemel grfase phthedai BEng sompprans cpusee digegnount of
nut . j ol : i ; bt conponent to
torque RethirkE 1 EShubfe bfing b3 HER0Btubly therBe o2 RO O naui
and seal when assenbl ed, the nut having an outer
paT t i OFhet b@tduitsfittiagi el d1yinmo Ut wahateiaf the enelire fdymeaals angle of 30
the nut that, _upon assenbl ngages the ring, wherein
degreeg{o @Qe‘é@reeéH@t}brﬁsﬂet‘i%tortg‘?]@e‘éﬁ‘?ga’%ﬁe outer portion of the
nut includes an incline in an engagement area. 16. The
cignduifnef dohlhinGudfe S @M 15 whBRLEbdth ithe rigs aad efEaiter portion of
bet ween the outer portion of the nut and the externa
the nutsuelfide mchiiestinen fiigagementargang conponent causes the
amount of torque required to continue pulling-up the
fifti to _sharpl.y inc S . duli S S E oY FNG
o]f9' cl al'Iy ?L(g]%\l/\lﬁ etﬁkellx‘% 0tqrhccifgl%n C? i\%%er?l;cg:}rﬁresqgl 1{ziljl%]tlglldrég tg]ls @%ne an

engageiiegt epsa ta0d 60e dagerepsrtioht bf ities pactindloddshe wendedalsurface in the

axl s.
engagement area.

20.  The conduit fitting of claim 15 wherein the ring includes a rounded surface in
an engagement area and the outer portion of the nut includes an incline in the engagement

area.
21. A conduit fitting comprising:

a first fitting component adapted to receive a conduit end along a central axis, wherein

the first fitting component includes a tapered surface;

a conduit gripping device;
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18. The conduit fitting of claim 15 wherein both the
ring and the outer portion of the nut include inclines

WO moansmeyagenent area. 19. The conduit fitti npCDIS2007/083416
claim 15 wherein the ring includes an incline in an

engagenent a and the outer tio of

et cbwend B Redametnrudin Firrdout s i Bifbg comgonent t
cause the&of@me lippihb tdtewal t@fgnﬁ'tﬁé %ﬁcﬁumr s%hﬁwh@@ a§deRBled, the second

i ncl udes a rounded surface in an enga%enent area and

fitting cprapenrené hayog eireundsf porionrihat upeo|assbadblnangages p taperad surface of

enent area. 21. A conduit fitting conprising:
SEmjﬁrsp]femngt ??? ?hg conmponent adapted to receive a conduit

end along a central axis, wherein the first fitting

CZ?ITDOHH[H condgit Faes 6f dlaiper eavhetsih deefirsafitmadivhiponent mcludes a
pi ng device;a second fitting conponent that, may
markn]goz;qqlewhgsmt zﬁba)fliair Rasitgqn; 9f; Tllilﬁ sg EHRE cOmPeREM aViflh éespect to the

marki GWihds 29%@ dxﬂﬂ %ﬁ'o‘f‘@zh‘é {h'e Richi 1533 n%t%&’l'g uﬂggi eal

en asse e secon |tt|n hav ng a
rounded portion that upon assenbly engages a tapered
surface of said first fitting conmponent. 22. The

mportii b EBae PURITR Al iR Rule R . pamboneht or the
secondpﬂ?tﬁ'h%1 cOMpSient BAnF@EOANAIE hiil £ HEARINBNbetMER HeBSREEId portion
to the marking provides a visual indication of whether

and thg fapered sirifaeg 13 @d]@ilap)@t\i/@rd plFxtemal freagdg of theenadendlui t
fitting of claim2 1 wherein the first fitting

CRAMPONgAL 08 utlth %t %rf}dci t i 191 éTH OfENLec prﬁtni S ccﬁnponent
e

mal e nu enga ween e roun porti
conmnaadathIﬁmpered surface |s radi ally outward of
ext er nal threads of the male nut. 24. The conduit

g t ¢ I coe lﬁt.gﬁgl 2 ]fg aﬁtgqr?gil Yt}h%l‘lgl%zt € g%gd? L ?qqnponent includes
a frontfehﬁ Héﬂﬁn?% r&lal‘ﬁirgl pordoRISIRI ddnlilie gﬁﬁﬁﬁ@ deditd.ting

conponent includes a front end defining a retaining

portion for the conduit gripping device. 26. The

énduithef ¢anduiigfitohg eifalamp 21 wikeseiai the tfhet fiftingt cqrpariepgor the

onent or the second fitft]
secondﬁpgg ﬁmlp%rhe&t %cﬂa%réseﬁé ﬁ]’tlal%gltl'[ dnd n%%% reg?ﬁé gy%gpore r%ﬁr?de% portion
and thefaferbll SurfRpeY £dalslifraer] dfﬁ‘exwﬁhzéﬂtﬂn’jtadsuiﬂt\i@d’ daefnuext er nal
threads of the male nut.

27. A conduit fitting comprising:

a first threaded fitting component adapted to receive a conduit end along a central

axis, wherein the first fitting component includes a tapered surface;
a conduit gripping device;

a second threaded fitting component that can be joined to the first fitting
component to cause the conduit gripping device to grip the conduit and seal when assembled,
the second fitting components having threads that are configured to provide a sharp rise in

torque when the fitting is properly pulled up.

28. The conduit fitting of claim 27 wherein the threads comprise tapered threads.
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27. A conduit fitting conprising: a first threaded
fitting conponent adapted to receive a conduit end
wab@msgsasentral axis, wherein the first fittiPQr/us2007/083416
conponent includes a tapered surface; a conduit
I ppi devi ce, .a second readed fifti conponent

UL Pttt Gyt iude 55 Sl 1 MIEE the Birdd epEWBRT crsement of
straigh@ﬁfﬁ'%staﬂ@ag@gﬂﬁéﬂtBf%gbﬂé@'ﬂﬁgaﬁgw ce to grip the conduit

and seal when assenbl ed, the second fitting conmponents

having threads that are configured to provide a sharp

rilse iThet emduié fikkieg of plaim X7t wggremsa plastie epafinguils | degpoggsl on the
thread28. The conduit fitting of claim 27 wherein the

Y hr eads conpri se tapered threads.29. The conduit

fitting of claim27 wherein the threads conprise a

sHgenthecdondiir ittt oft daiead® waietkia tieefiefittingfcohmpeacedncludes a

~threads. 30. The conduit fittin%héf claim?27 wherein a
marking) gk Whereigatn #gali ROsHioERfsba seePndniltipg campenens pithrprspect to the

i ks 4 ikl et @hiof o hdlis i bty piled L.t i Ng
mr SEAOUL: A B0 LR WAL SRl

position of the second fitting conponent with respect

to the marking provides a visual indication of whether

the fifting.is .properly pulled up. 32. A conduit
fA4ti C%%ﬁ%ﬁ@@ﬁ%@f”%ﬂ%?@st threaded fitting conponent
adapted to receive a conduit end along a central axis;

o Sish Ql'n@acfe@riﬁtlﬂhg2coﬁap6ﬁd§m|aaa1§tbﬂ eadedtiveud cpaduiteehd elohpe central
~ first threaded fitting conponent such that the first
axis; threaded fitting conponent and the femal e threaded nut
directly engage the single ferrule and cause the

S| .ule to grip the conduit and seal the
é%ﬁ%%?#ggﬂé when assenbl ed, the femal e nut having a

portion that upon assenbly engages an inclined surface
of fesmilalthfdadsd nfif jpirieddo tenfrohdmneaded Sitinpreompenenfi such that the first

flLti f cl ai 2 ' h AN f f
treadgd: g amarert A Tegagearieatt HO el eleeb B SR prute and
cause Fﬂers?lltiglg ifEdrhiB %2 CRIFPOB BhA IS aRd skAtRE icoiidustEidGBeRfasiehtbled, the

emale nut. . The conduit fitting of claim 32 _
femalewr living: heopiont theh upén pssembéyrangagss @n tipghned surface of said first

fitting component.

33.  The conduit fitting of claim 32 wherein the portion of the female threaded nut
that engages the inclined surface of the first fitting component is an interior surface of the

female nut.

34.  The conduit fitting of claim 32 wherein the portion of the female nut that
engages the inclined surface of the first fitting component is an external surface of the female

threaded nut.
35. A conduit fitting comprising:

a first threaded fitting component adapted to receive a conduit end along a central

axis;

a front ferrule in engagement with the first threaded fitting component;
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engages the inclined surface of the first fitting
conponent is an external surface of the female

wo boogastoss nut. 35. A conduit fitting conpri si NBCT/EHS2007/083416
first threaded fitting conmponent adapted to receive a
condupt end along a central axis; a front ferrule in
é%ﬁﬁb% ‘nﬁFgﬂggﬁ@tWﬂB§W3%Wﬁégﬁ%@;fitting conponent ; a
rear ferrule in engagenent with the front ferrule; a

S£6&ded tthfegddiefitilt doniidne@MpaRant theimedihtéadbdgitfidd sémponent
threaded fitting conponent such that the first

such thajrtdadast threaded ditdegrsomeencniamadithe sseandnidirqaded ddiee component
- Lt c t, di t r.. ferrule :
et shGB0ERTPRAENL o DBELbY SERUPRES LR S8 KRLRAL 1 s
the coatwit @hd pwhdie asgsemBled! tiendeanhferuis bt edportidg the@tpon assembly

ferrul e having a portion that _ upon assenbly engages an
engagqs ag|inGlingd suifacgod sejel figgitrepdqdsiitting cegpewenti t ti ng

conponent. 36. A conduit fitting conprising: a first

t{y. eadgqoﬁ(gﬁgﬁﬁg o] ggggt adapted to receive a

aloné a

conduit en enttal axis; a front ferrule in
engagerment with the first threaded fitting conponent;

a figsh thieedadufiging reompgagd relaptedito hedelnee & conduif end alopg aacentral
second threaded fitting conponent joined to the first
threaded fitting conmponent such that the first

threaded fitting conponent and the second threaded

fd fréntFerrele MpenRpemetradi thy festgrgedddntingasmpeidntll e and
cause the front and rear ferrules to provide a sea

and grip, the conduit end when assenbl ed, the rear
faerideruisdpicRgresmenhith MsdT P8 YR t hat upon assenbly

engages a surface of said first threaded fitting
CPERBAS Mireaded fitting component joined to the first threaded fitting component

axis;

such that the first threaded fitting component and the second threaded fitting component
directly engage the rear ferrule and cause the front and rear ferrules to provide a seal and grip
the conduit end when assembled, the rear ferrule having an inclined portion that upon

assembly engages a surface of said first threaded fitting component.
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