-e3eV/ (()+| (,.6/ TV/ pWDO 01/ 20214 1 PCT/ US00/ 24900 *159159* TUBE FI TTI NG W TH
| NDI CATI NG MEANS Rel ated Applications *@&0002* This application is related
.to and clains the benefit of the following United States patent
applications: continuation-in-part of United States patent application
serial number_ 09/ 395, 38G (pending) filed on Septenber 13, 1999 for

-INTRI NSI C 10 WAUEE FOR TUBE FI TTINGS; and United Stat es PREVE}24900
application serial nunber 60/159, 965 (pending) filed on Cctober 18, 1999
for I NTRINSI C GAUG NG FOR TUBE FI TTINGS, the entire disclosure '

are fully incorporated herein by reference. 15 Technical Fiel dmmm'm'mwlﬂlﬂw,m
I nvention The present invention relates to tube fittings of the type

use one or nore ferrules for gri EFpi ng a tube end. More particul arl y**¥he
invention refates to apparat uUsth &T'ﬁ’g’("h‘b‘ﬂ% FBICATTGUMBANG er i f i cafy

fitting has been properly pulled up. Background of the Inventimmmmmlmf
Ferrul e-type tube fittings are wel |R&medpplicatings art. A two ferrulg ©1ttIng
t hat has been highly successful for over 30 years is a sequenti al gﬁoﬁ'o??pi ng
arrangenent i nvent edI'tis agpéication js etatedlto andplainsdhSbatefisofRfht doltowiig Utkitell03, 373,
the entire disclosure of which is fully incorporated herein by reference.
In a typical feStateh @ateytpapptications icottinngtionsis-parbloy United States patennd apylicatipn
arrangenment 25 that includes a coupling body and a coupling nut that is

t hr eadabl y engageidl mmber 08383385 (pandiny fdert o Seftbreber ddpll 999gfob ANFRINSIE
coupling body includes a torquung flange, typically in the formof a hex
shaped fl ange. GAYGINGpFORQGTUBE\FIETINGS: atlh@nited Stetenipatensti ZppHcddich/delsHDON4900
5 end may be joined to or integral w th another body, flow control device
and so on. The woulel 6OG5HWI(pendmilified om@camkerdld] 1999 LeMERISPENGAYGINGcanm ng
mout h and a shoul der or stop axially spaced fromthe tapered opening. Two
gri ppi ng conponédR SURE FETINGS sShe ¢nticd dishlasgresiof which firerfullyt imcaxpatatad hereint
ferrule, are positioned within the coupling nut and are interposed between
t he coupl i ng bodyrefermicé.he coupling nut. The 10 tapered front end of the
front ferrule initially engages the canrning nouth of the coupling body and
a tapered front end of the rear ferrule initially engages a camm ng surface
at the back end of the front ferrule. The coupling nut has a shoul der that
drivingly emgjages a back wal | oTedhinizakEeld of greTuventiod t ube end is axially
inserted into the fitting until the tube end abuts the inner shoul der stop
of the coupling bodylhe pmeent iventmhatlatestortobeafittings offthet tigpe thatupk ongotxmay and
nut which drives the coupling conponents axially towards each other, the

t aper ed ferrul efraleefoagiipding/a jubé krad Morg ertticwlarly; therydntion siatesteeppartisn t he
art as being "pulled-up", and radially displaced inwardly to cause a
sequenti al i nweand mgttiods fonyisedl verifsatiansbat therfutinglres béeaprapedhpuliedgpi p t he t ube
wal | due to the swaging action. 20 Typically, a tube fitting assenbly such
as described above, is shipped tBackgrowndefithe Inyensionassenbl ed condition with
the ferrules installed in the coupling nut and the coupling nut threaded
onto the co¥pling bddyuletyps tiherfiytings taieghell koowdiin therart. Phbvaafsguleliiténg thdten
slips a tube end axially into the fitting until it bottons or abuts the

i nner stop shodtadéwpexbhigg/lhesu@@ts@lifmgoméf).yewﬁhatsmemiiatl teripping mrrangementt i al
finger tight 25 condition, the assenbler, using a wench or spanner or the
| i ke for exanpliaventeddny Lenpamy etsala UnisedaStatpePatent dNa. 8 0betautherentitecdizctngpei ng
body and the coupling nut for a predetermi ned rotation to conplete the
instal |l ation. Fgwhighas fully incotperated heeipgpy refesnce.

In a typical ferrule-type tube fitting assembly there is a coupling arrangement
25  that includes a coupling body and a coupling nut that is threadably engaged with
threads on one end of the coupling body. The coupling body includes a torquing

flange, typically in the form of a hex shaped flange. The coupling body at the other



wo oi nozla 3 PCTNSOQO Z4900 S exanple tube fittings used on one-quarter
(1/4) to one (1) inch tubing, there is typically a relative rotation of one
~and a quarter "turns past finger tight" ("TPFT") position to achieve proper
initial pull-up. The nunber of turns to properly pull-up a fitting assenbly
is determ ned by a nunber of factors including the thread pitch and the

_ proper axi al éﬁp denment of the 10 coupling nut reIativePEBMFW@“@Bupling
body to insure that the ferrules are properly swaged onto the tube wall.

Al t hough the various parts of the fitting are machined with high precision
and assenbled to a finger tight position, it still can be difficult to keep
track of the nunber of rotations and fracti ons thereof to pull-up the
fitting. Many times the fitting is being installed in an area with [imted
clearance for tlasd hay bE uifdd, to loh ifieghe B HSdnbitbr Hidyafldw 6hiiol Aéviceeadrsatoh.

wr enchi ng operations for one conplete rotation. A successful and commonly
used sol ution t qhye6ipling wadpimidés i btialiptapGed opdingRratgin@mot@s@bided in
United States Patent Nunber 3,287,813 to Lennon et al., the entire

di scl osure of Wshdultet &r dtaf dxyallyRpREP Gomttiatkapeddedpeniny. TRb efpfeLcompdhétgauge
20 effectively verifies that the gap or relative spacing between the
coupling body f bafgmia)thchbing foruafguRnghdof fbhefefldPhre NBsifiviied witlh thdhe
correct dinension. The assenbler first inparts the required relative
rotation betweegoipligg fihd b hietpdse@betwEpdle cohﬁlidghﬂdﬁ&wgﬁe €PN nut.i Thebet ween
t he body and the coupling nut, the assenbler knows that the nut has at

| east been POOP@pkéd Fént el biPthe Fnt\fdrilRUghiall 1 enghgetdihd Gamftly MeaRof led above
continues to enjoy excellent commercial success and use, there are

appl i cati ons wheglihdBodyd @ftapkRe HGALEHE oM BY r&e fetfuild MR Eipiafl Gamfding
particular interest is the need for a gauge that does not Wwo oi noZf4 4

PCT/ US00124900 5urRRe 86 thdbatky eddesfuhé Got £ARB! alhe BANME nuPRis a Biduldeihber
could be intrinsically part of the fitting. Additionally, the NO GO gauge
i's used princi pakiViglh @hgagtd 4 bRk wallldf tHeReRfferhdl® Altltel i iPHEAN htrted MtoSONME
cases, a coupling may be di sassenbl ed by unt hreadi ng the coupling nut from

the body for repaiffitifpruntiPib b6 eRIdbuf thd iler aivideLstdPdMBcoulidgRddy.UDFonl 0 end.
During renake of the fitting, typically the relative rotation between the

coupl i ng nutjsaneb1RRel Yot iR WE iRScolip e ho@N@d it WRIcE diHvésBe Eduplind SonfpBkdhts ed’
for initial pull-up, or in other words the axial displacenent of the

coupling nut towanfsolvias 6RH BRI theRBdYed femilds! SO iMyPubed BEetRACImMdnly- UP
conpared to the previous pull-up operation. A nanugacturer may determ ne a

reconmrended nunmkgérredfio HEINBKR Ss Bdingpuféd-dp?, SHashbia e®@inwlahBy fodMdeiang nut
with respect to the coupling body based on a predeterm ned anount or axial

di spl acement beyQnashihh@whidl dripping BHihk b, MAS FdriufR tighileorfpast tbe Wagdes & t aken
into consideration may include the pressure and tenperature ratings for the
fitting, the mapRkyvadisgatsiegl i n the tubing and the fitting conponents and so
on. 20 The actual nunber of remakes a given fitting assembly can undergo
and still exhibit aceeRbAp!L£1uBe iRk RRERICHRE A6 Udtisdd AdvaaY sifped to a
significantly higher than a recommended distance of additional axial

di spl acement pagistdnit® i 4H dstedibldalebhditich WRShE Fffhles Matallkd inrlﬁé/coityﬁdé nuPghd
desirable in sonme cases to be able to provide an indication to the

assenbl er that {fa&ofibiingi 9 RS&IETBheY uﬁka&aupﬁr?gnbdd?ﬁ@qeﬁx%eﬁﬁéﬂ?%n&ﬁont ITRS so as
to 25 have advanced the coupling nut and body fogether a predeterm ned

axi al di spl acenpRtmhey e siipdial tubd erdUdxiailyRnto Fhd'Ging ABINABSARUG LG SIUSSed
above necessarily has a fixed

inner stop shoulder on the coupling body. With the fitting in an initial finger tight
25  condition, the assembler, using a wrench or spanner or the like for example, then

imparts a relative rotation between the coupling body and the coupling nut for a

predetermined rotation to complete the installation. For smaller tube fittings, for



WO 011 20214 5 PCTI US0O0/ 24900 5 axial dinmension, it is not useful for
verifying additional axial displacenent for remade fittings. It is
_therefore an objective of the present invention to provide apparatus and
met hod for verifying proper pull-up of a ferrule-type tube fitting for
initial pull-up. It is another objective to provide apparatus and net hod
~that verifiedPPBF3! initial pull 10 up and al so can be u®€HUEW20bvi de an
indication that the fitting has been remade a nunber of tines so as to

i ndicate a predeterm ned axi al displacenent of the coupling nut relative to
t he coupling body. Summary of the Invention To the acconplishnent of the

af orenenti oned and ot her objectives) and i3n 15 accordance with one

enbodi ment of the invention, an intrinsic gaugi ng device includes a

preci sely fopnmeexaniptk pbde ifittinys agedron kineguater t(he) eouRd (1N Gndt0eibidgh @erd &
visual ly perceptible when the coupling is in a finger tight position) and
that i s coveredtplcaly 5uditivg rotafioey cfequkiahd @ qvtads “tumes fast finged tigas (eem)
properly pulled-up. In a preferred form the marking is realized as a

preci si on gr ooV gositontt®achiete plopdtiititial puiup. @ surface 20 of the coupling body.
The groove can be nmade nore visually perceptible such as by roughening or
knurling the surfacerheqiméer dtirigtotpiepedy phiaag a filtilg a6ABIY i€ detblatinddibytahe
intrinsic gauge thus avoids the need to count or renenber the nunber of

relative rotati pifiberBfifabloRGhdIGUNE thé EHrétdipRBIS ard @ plopst 2kl dibflaceoieit| df i@ nut
and body. The position of the marking corresponds to a predeterm ned axi al

di spl acenmentg of c&u?ﬁn§ Aktklafie: BUhe 2bupliah dolly & nBurk Mgt CRURMWRY aROSWpdEHT
initial pull-up. The invention further contenpl ates the nethods enbodied in

the use of suchgwdped BhtoitRSiube GANIIAlGhoGkRVIne Qaricks gm{ bf @8 ﬁittﬂlzg,adilQHi@lﬁned
enbodi nent, a nethod for gauging WO 011 20214 PCT/ US00/ 24900 5 proper

pul | -up of a cowph hi38 prldisicRRnd@ak@HEd R0 MEYtighR pasidddl #it wilecdntReiifficdit long) the
met hod i ncluding the steps of positioning a visually perceptible marking on

the coupling boghep tfaek BF A2 AuderBf KdtitlbnWiahd) frastiodX iiteok N @hilup AR fitting.
corresponds to a predeterm ned axi al displacenent of the coupling nut

relative to theyaRy R thelRbYg isaschRibaing @ dréd §ithtindited dlchdaR@efor tHeght
condition; and tightening the coupling nut onto 10 the coupling body until

the markingiss kst hekdascebsitihey b GmdYr bh Qepivdte wr&cﬁﬁg%pi?eﬁs@s \Wért dheanot her
aspect of the invention, the marking may be forned with a predeterm ned
axi al di mensi oncailetPitfibsel y | ocated on the coupling body so that upon
proper initial pull-up the coupling nut aligns with a | eading edge of the

mar ki ng; and upon a PLRERLRT M ReHmBAY intddaBRtio¥%ivatifyHizPRdRE SRR is afNd-he
coupling 15 nut relative to the coupling body during subsequent renakes,

the nut covers Ehe 0B & deserBed #H USIRR Rtk PAerdt Nahdbbg2 €008 19T ehuloa i Ki Ng.
The present invention also contenpl ates apparatus and net hods for verifying

initial pull-upgargke %ﬁ@%ﬁxr@@ﬂvﬁiic@'ibsﬁlh%: ilRb¥iathdNBreth BAEMEL&ict.NThidIgh@d ON the
fitting or formed integral therewith that changes shape or is altered in a
visual |y pengepgfdalifel?feritiey thi Y88 gab dri rbladitOsphdts @ity éo'u?l'ﬂngoHy' lkgd- up. I'n
anot her aspect of the invention, a device is provided that provides visual

i ndi cation of thg thhforl@l eR¥bf thelBoupBifk hial ofihd cBFct: HintR@dbn. @ ¥hPhssembler
di spl acenent of the nut upon remakés of the fitting wherein the device is

installed on thgfidphith@e quir& RRflvd RERGH BLwbOEhE Whilphn g HHBBEGL ST BRRAPe or
is altered in a visually perceptible way when a fitting has beén initially

pul l'ed-up and 22,pL0RA& 13 BetRBerd e B6HSRAd AELohHIRB R, AtiadlemBics RARGERR e Of the
nut onto the body. I'n a further aspect of the I'nvention, a visually
percepti bl e mar ki Agk 4t fad BB 26heh19 philka-dpubl Ng

25 Although the gauging tool described above continues to enjoy excellent

commercial success and use, there are applications where the use of the gauge may be

an inconvenience. Of particular interest is the need for a gauge that does not



to provide a visual indication that the nut has been installed to the
initial pull-up WO 01/ 20214 7 PCTNS00/ 24900 5 position and to a position
.that is axially advanced a predeterm ned axi al displacenent beyond the
initial puII-up position. These and ot her aspects and advantages of the
present invegl be apparent to anyone skilled in t om t he
-follow ng deSCFIp?IOH of the preferred enbodinents in V|ea$%?§%%bﬁ
acconpanyi ng drawi ngs. 10 Brief Description of the Drawi ngs The invention
may take physical formin certain parts and arrangenents of parts,

preferred enbodi nents and a nethod of which will be described in detail in
this specification and illustrated in the4acconpanying drawi ngs which form
a part hereof, I 5 and wherein: Fig. 1 is a ferrule-type fitting that

i ncor por at ess ametassaribnesieirga seyerafecgangerteoli but aathey coeld de intrindicatiheart oftbeit i on)
the fitting being shown in |ongitudinal cross-section in a finger tight
position; Fig. fRtings the fitting of Pig. 1 shown in a proper pulled-up
condition; and 20 Fig. 3 illustrates an alternative enbodi nent in which a
marking is in the fddditiofially, thaiNR@GCpgauge Srysed-pupciphlly Ifdrusitiabpdsupaef the
alternative enbodiment in which a raised portion defines |eading and
trailing edges;fitfigassembly.| insbmatess, a coupling noy bhdisassemisphbednthreating the body
threads; 25 Fig. 6 illustrates a marking in the formof two raised
portions; Fig. céuplingmst frah de bady for seulir vardplangnednh af the device jbined foatheruoé a
st ep; WO 01120214 8 PCTI US00124900 5 Fig. 8 illustrates a marking that is
a cylindrical padtDotngesnakd of tiaedfitenrg nipically thp edlaitre boaionbeslesn the goupling
illustrates a marking forned as a tapered portion of the body neck; Fig. 10
il lustrates useubindttodye sdsiragSraationallikmng;turks than klrédquiited fdrusitislab-upagriiious
mar ki ng groove profiles; 10 Fig. 12 illustrates a marking in the formof a
band; Fig. 13 idtHenstrdattiesaxdal displecanggni of thdeouplimgmud ftoveardsathel cupdibg baly ia r ai sed
lip or edge; Fig. 14 illustrates a nmarking in the formof a band having two
rai sed portionslightlyggredter iehdhupili-af esmparadnkithe previdusepdlbupmopérationo POrti ons
that overlap in a

manufacturer may determine a recommended number of remakes or axial

15 displacement of the coupling nut with respect to the coupling body based on a
predetermined amount or axial displacement beyond the initial pull-up position. The
design factors taken into consideration may include the pressure and temperature
ratings for the fitting, the materials used in the tubing and the fitting components and
SO on.

20 The actual number of remakes a given fitting assembly can undergo and still
exhibit acceptable performance characteristics may be significantly higher than a
recommended distance of additional axial displacement past the initial pull-up
position, but it may still be desirable in some cases to be able to provide an indication
to the assembler that the fitting assembly has been remade a number of times so as to

25  have advanced the coupling nut and body together a predetermined axial displacement

beyond initial pull-up. Since the hand gauge discussed above necessarily has a fixed



predeterm ned manner; 15 Fig. 16 illustrates a marking in the form of
over |l appi ng bands in which a | arger dianeter band slides over the other;

_Fig. 17 illustrates the use of a viewi ng window to observe the marking;
Fig. 18 illustrates a band that changes shape as a visual indication
mar ki ng; Figs. 19 19A and 19B illustrate a marking in the form of

.col | apsi bl e U202 Fig. 20 illustrates an alternative eREHHPWEM0 ¢ hat
uses a nodified nut; Figs. 21 A-Dillustrate an enbodi nent that uses a
collapsible ring; Fig. 22 illustrates a ring that uses collapsible tab
extensions; Figs 23A and 23B illustrate an enbodi nent in which the marking
is formed on the tubing; 25 Fig. 24 illusgrates a marking tool for the

enbodi ment of Fig. 23; Figs. 25 and 26 illustrate enbodi nents that use
rotational posidxifdindnsiosati®ncusefulME RiF202H4itB6A bkiB0RbPARM PorFedridgs. 27
and 28 illustrate use of the invention with a traditional T style fitting
body; and Fig. £8ngsl | ustrates another enbodi ment using |aser etching.
Det ai | ed Description of the Preferred Enbodi ments 10 Wth reference to Fig.
1, the invention wi lff ishiréfe®@hioBRetiReITRhdpredtnbRvaXBATRI AloVidEBppARiusamd bei ng
incorporated into a standard two female style tube fitting assenbly. _
However, this dg&géd o t@iFyihs plopéronnag of & iRy FRbfiting for i bEILE BXPl @i N
and illustrate the concepts and advantages of the present invention, and

theref ore shoulid afiiicrld8je6inRIS pro@ide appasaths it trhdfibd 84D Y6 fiS PFspemitRAfl pllEr €
ordinary skill in the art 15 will readily understand and appreci ate that

the inventi gn GanadaiseWan be uRidas trdRiel 43 iAdivdtER dvRileSiinPhastysherdnlatid bngs and
couplings that are relatively rotated to nake up the assenbly. For exanple,

and not for purRgsescfimdsisiad Blihdehte 4 HRIMERHRA laxiaNW§McbAbht @B heGOPIRRI ent |y
be used in a single ferrule tube fitting or with any two part coupling in

whi ch proper asgefdhive loshd@uplidgvegg in part by relative rotation between
two 20 threaded parts. The standard fitting assenbly 10 includes a coupling

body 12 and a coupling nut 14. TQﬁFgﬁggbkﬂglgggNMAZ includes a first end 16

that is externally threaded as at . € coupltng nut is internally

threaded as at 20 and h&8cdBmblishthehP6F BE afRGthdnYiohddSind! duRe oBfRcdaE £QUR! I NY
body 12 by relative rotati on between the body 12 and the nut 25 14. The

term"rel at{sve"sckRliambs Mthl Sndl8BBbdNRER T REGAHARoR! Jnhmwﬁicaga.gﬂ'gcye!vicasserrbl y
procedure for the fitting 10 involves restraining the body 12 agai nst

rotation and typdpidag af fieci fokfedMahd) pébiti¥nEN GlarkiSlIGh 1R RupERdtdds tha 9ot
required to practiceznéﬁ?&agﬂo 0%/20254110 PCT/ U 0/24908 5 preCﬁé}ent1

invention. It i@ SRcBliRt Gted Batodphits RALY ﬁﬂ%r gt pdsifigh, R B4GelcovBiel ©

hol ding the nut 14 'stationary, or alternatively, rotational novenent coul d

be appli ed to betiudiiamBitedbl vhﬁgmeyfﬁtéﬂgq{a%eentp?@ﬁmpum%shﬁ 8 pfkdRgt i ons

at the same tine to make up the fitting 10. The body and nut are typically

provided w th hgx, SRARGHNBN fhiRRs a@@%ne&é‘ioﬁ F&B?&&j r¥&kYmbRirRd DitSh shrifact he use
of a wench or other tool "to inpart the relative

20  of the coupling body. The groove can be made more visually perceptible such as by
roughening or knurling the surface, or coloring the surface, for example. Use of the
intrinsic gauge thus avoids the need to count or remember the number of relative
rotations and fractional rotations imparted to the coupling nut and body. The position
of the marking corresponds to a predetermined axial displacement of the coupling nut

25  relative to the coupling body for initial pull-up.

The invention further contemplates the methods embodied in the use of such

an intrinsic gauging device, as well as in another embodiment, a method for gauging



10 rotation. The threaded end 16 of the body 12 has a central bore or
passageway 26 that extends longitudinally all the way through the coupling
_body 12. This bore 26 is fornmed with a tapered carom ng nouth 28 at the
forward end of the coupling body 12. The coupling body 12 includes an inner
shoul der 30 fufdingss @ counterbore that is 15 axially Spacﬁgnﬁéﬁﬁbhhe
-carom ng nmouth 28. The fitting assenbly 10 further includes a tront ferrule
32 and a rear ferrule 34. The front ferrule 32 has a tapered nose portion
36 that engages the tapered carom ng nouth 28 of the coupling body 12. The
front ferrule 32 also is forned with a tapered carom ng nouth 38 at the
back end thereof. The rear ferrule 34 incPudes a 20 tapered nose portion 40
t hat engages the tapered caromng nouth 3 8 of the fraont ferrule 32. All of
the fitting 10 PORSONEMPOlA eouplRBYtqmat couPliyePPdibine? forwa BhadWingk theonpany,
Sol on, Chio. The fitting assenbly 10 is illustrated in Fig. 1 in the
"finger tight pEethed dppludgie thyptepg of pesitioning AgrisNally aercspyibleampikingeony Bgei ved
fromthe manufacturer, The drawing 25 also illustrates the fitting 10 after
a tube end A ha@oupktgnbedys derng thet warking With en rgial dengthi thatecqrrrepsduft ifng
conponents 12, 14 are only finger tight, the tube end A easily slides into
the fitting asseRétermigd gkl displasementiod therroupling| nuHredative $o theecoppiimerbodtioul der
wo o0i no214 11 PCTI USOOn4900 S 30 of the coupling body 12. The front and
rear ferrul es 3%sengiinggetittingte adugertight gpndifipn; gad tighigringgheeoupbng mnantg4a
respectively that are closely received about the tubing outer wall C It is
i nportant t &0 nothe ceupkirg pady upbildhesparking isghtt hisiden omptewbydhem to the ferrul e
geonetry illustrated in the drawings. Many different ferrule configurations
can be 10 used wit h In ecosdaneivith| anodier pepact ofhibe deieptionn dhamarking maxbades an
i nwardly extendi ng shoul der 42 that serves as a driving surface that
engages the bacfermed Vitig4pregetenmtieedraxinl dinegnpigh enQ3precigedy foqated ow fieicagplingt 14 i s
ti ghtened down onto the coupling body 12, the rear ferrule 34 is driven
forward into theodyae thai ypgn prepetinisiel pulenpiihedoupling nof aligne with eeadingiedgelof 32 and
a 15 sequential gripping operation takes place as described in the above
ref erenced pat ethe matking: angsepon gwsgdatermeitiédaddditions) laxigbdismiacementtofi thefeovplinges 32,
34 to swage theminto a strong and fluid tight grip on the tube wall C (see
Fig. 2). Thés r etustreleiveatei the couplipl dedyrdnting fubs¢quent gephkengthaumt tavepnthe t he
coupling body 12 is related to the nunber of conplete and fracti onal
rel ative rot atioarkinpet sksanwithetraiingedgy of the mackingne nut 14. The nut 14 is
advanced far enough relative to the body 12 to inpart a strong gri pping
action by the ferrulTas p®gent Bwendiontalse confboplaias hpp@ratyacnd mgtheds for verifyippi cal
assenbly instruction would indicate the nunber of full and fractional turns
to inpart, for isitiahpilleyp and rethakequosipipisrhy mroviding avdaviceinstolledi orgthe iingeupl i ng
body 12 stationary. 25 As technol ogy advances in the nmaterials and design
of the fitting feOneioimsenk heswith Heat changeeshapedets alteredrke vigpalihperfdptibleng 10
tends to decrease. For

20 way when a fitting has been initially pulled-up. In another aspect of the invention, a

device is provided that provides visual indication of the initial pull-up position and
additional axial displacement of the nut upon remakes of the fitting wherein the
device is installed on the fitting or formed integral therewith and changes shape or is
altered in a visually perceptible way when a fitting has been initially pulled-up and
25 remade so as to cause additional axial displacement of the nut onto the body. In a
further aspect of the invention, a visually perceptible marking is applied to the tubing

to provide a visual indication that the nut has been installed to the initial pull-up



exanple, this decrease in make-up torque can result frominprovenents that
reduce WO 01120214 12 PCT/ US00/ 24900 5 galling between the nut 14 and the
_rear ferrule 34. Watever the reason may be, reduced torque makes it easier
for an assenbler to inadvertently advance the nut 14 axially beyond the
poi nt suffici initial pull-up of the fitting 10. ing the
nut 14 rel at P\%ﬁl?gﬁi he body 12 beyond this point is typi %ﬁ@&g/\é%g&mmdat ed
by the fitting design due to the desirability in sone applications to
permt renmakes. 10 However, such over advancing of the nut 14 onto the body
12 during initial pull-up reduces the additional relative axial
di spl acenent avail abl e for subsequent renmdkes, which thus in turn reduces
t he avail abl e nunmber of remakes. In accordance with a feature of the
i nvention, ah i PAsitioAan¢ tageRAgitiag thakisiaxially advanced p geedeterminadenxiabdigplassgeriody 12.
By "intrinsic gauging” is sinply neant that the 15 gauge devi ce and/or
function or rretPR)’GBq%g}m‘F%PPlhhﬁeP@ﬁPPy enbodied in or assenbled to or
installed on one or nore of the fitting conponents and therefore can be
used without any extlesfapndopthere psppy enga@r@mqgesmfoqh@ orgsenthiaventien evil e but
not required form the intrinsic gauge is realized as a precisely
posi tioned vi suaipaseniieranpme;sisilled ipthi jari Jroshthe fidlogdngpdeseriptipe af the preferredt hi s
exenpl ary enbodi nent, the marking is a precision 20 machi ned groove or
recess 50 for neembodimanés in gigp of iy apeserpanyinddragings\vbr e preferably, the groove
50 is positioned adjacent to or near the end thread 54 of the threaded body
12. The grod¥e 50 has a | eading edge 50a and a trailing edge 50b. The
groove 50 is visually perceptible to an assenbl er when the fitting is in
the FTP as illustrated in Fig. Brief Descriptiomofthe Drawings ef er abl y but agai n not
necessarily circunferential. 25 Alternatively, for exanple, the groove 50
could be formed in dheunxeatieremny taks phyrinat farnein lsorain petk ariiRarraygeniantsl 9fy any
geonetric shape could be nachined into the body 12 to formthe marking 50
so long as it heestseprefeirdd egdolimedts andla miethadbf whighewidldistdedskibedsid getail infliis
011 20214 13 PCT1USO00/ 24900 5 or edges or other suitable demarcation, as
wi || be appar entpefifieatirn hed illostiatediimthe dceompanyingdrawings which fforpospart kereob6  of
the trailing edge 50b of the groove 50 is precisely nachined so that when
the fittingl3s0 4ndsvhsmsén properly and initially pulled-up, as illustrated in
Fig. 2, the coupling nut forward end 14a substantially aligns wth the 10
edge 50b and the nutFid4 isabtralaitypal fitingothatt incnrpaates sudtrinsier greget feamrecih t he
groove 50, particularly froma lateral viewing angle relative to the
| ongi t udi nal axdcsorangé with e iiventiom the TdtingHeimg shavoi indorigiudinal orosasedtion in
positioning of the trailing edge 50b is used as a marker so that the
assenbl er can pafihgeuight hesitiant t i ng 10 by advanci ng the coupling nut 14
relative to the coupling body 12 to the proper initial position, referred
to herein as 15 t he FigRagbe &tmg nEFigi Inshbwalin pprbper pplled-uplrosdieredmt er m ned
initial pull-up condition corresponds to a predeterm ned initial axial
position of 2@ he nut Figl 3rilustates an dlpmatres dyasbdingedt fnovhi¢hnd madkingpsin theiformio swage
the ferrules 32, 34 onto the tube wall C. To aid in the visual perception
of the groove 5&faysifadpertione assenbly is in the pulled-up condition, the
groove 50 can be colored as by applying a paint or other coloring materi al
to the 20 visually [Fig deptstbicears altchrmties ershelimans it Which o riisedh pgrtmo\defisasr f ace
58. For exanple, an adhesive strip with a suitable color can be placed in
t he groove 50. I8idinganfitmilingedges;he groove surface 58 could be knurled or
ot herwi se changed in texture or appearance to.be easily seen to the human
eye. Further still, Fi Silhptratesygmarkipg et isnpdced fred thertody thkeadgr oove 50. 25
Still as another alternative to formng a groove 50, a nmachi ned band coul d
be formed i25 or on @Fige6ilbckaté makinp irathe fogaiofi tiayralsedlpdriiong, sti ppl i ng,
rougheni ng and so forth.

Fig. 7 illustrates a raised marking that is in the form of a step;



WO 011 20214 14 PCT/ US00/ 24900 5 For the initial pull-up gauging aspect of
the invention, the use of a groove inproves visual perception of the edge
50b. Those skilled in the art will readily appreciate that the marking 50
"may be realized in the formof any suitable edge, line or other demarcation
ei ther raise essed in the coupling body 12 or appli
_ coupling bodqudjzllzgﬁg that is visually perceptible during Ipl;glrljflugd&gh{ag
indicate to the 10 assenbler that the predetermned initial pull-up
posi tion has been reached and therefore further advancing of the nut 14 is
no |l onger required. O course, the assenbler can still rotate the nut 14
past this position, but in any case the i8trinsic gauge has provided the
i ndi cation that the nut 14 has been pulled up to at |east the initial
pul | -up posifion. 1 ek ilpsrassenmageing et éndicylindrien axgrtion axirdly nadianend of or
intrinsic gauging) the assenbler installs the tube end Ainto the fitting.
Usi ng a wrench t#pered bpsly nseki t abl e t ool the coupling body 12 is held
stationary and the coupling nut 14 rotated until the marking 50 is just
obstructed from vi edig PoRusiraispeimaginedonmied as ytapered partign efthehodinechit i on f or
the marking 50, the nut 14 is rotated until the edge 14a of the nut 20
substantial |y al i gnFigil0hllustiatestse Rf thrpadins amideingiore, with the present
invention there is no need to count or keep track of the nunber of conplete
and fractional rel athigsellAot diuseaie viyousmarkingigeooyopipfiles; and t he nut 14. For
fittings 10 that will be made and remade, the | eading edge 50a can al so be
precisely atdal |y pdig.tlRdivstatesn markingimthe femplPbarlde | eadi ng edge 50a wil |
be axially 25 spaced fromthe forward end 14a of the nut 14. The | eadi ng
edge 50a i s positi orfegl 13 ilbistratbsest mavkiag int the fgym@p @ banduthdt hegr taised lirearded f ect ed,
the forward end 14a of the nut 14 aligns with the | eading edge 50a. During
subsequent renakes, Rigid4livstrates smirkingyn the fiomeif abaridhaFAGF MIBRBERAGODIS15 S
advances a little further each time to achieve proper pull up. After a
pr edet er m ned nunberFigfl5rdlostiates at nerkingrindha foemdbfIva mftidnk ¢hanwyverlep imlai gns
with the trailing edge 50b of the marking 50, thereby substantially
covering the napldagmbed mangkrt he assenbl er knows that the fitting 10 has
been renade to the point where the coupling nut 14 has been axially
advanced a psedet er rAigeld At a wmhdkingvie the fdrmeofcawedbpping beands inl ¥hiohst 10
the initial pull-up condition. The axial |ength between the |eading and
trailing edges Bfyerdisiiterdfand slalesmvekihagtisf) can be determ ned from desi gn
anal ysis and enpirical data so that the marking 50 beconmes covered by the
nut 14 after a nunbdiig df ilsimatesabe vdeaf a viewingspudvesto bbseavephemakmem ned
advance of the coupling nut 14 relative to the coupling body 12 beyond the
predet ermi ned initi dig A8 lllusugesrosind thatchaigdes blmpess 4 hipallindipateoinsekiog; st ance Y
can be determ ned and machined into the body 12 if required, precise
| ocation of the traiBigsntp,é8yend Oidlustracasaking inthe foquiof edlapsblptadgt i ce t he
present invention. This is because in sone applications it may only be
required to2gi ve a dig2eilappatescnreitemativeembodimentdist nes a asdifted omtal axi al
di spl acenent beyond the initial pull-up position. 20 Regardless of its
form the marki ng 5Figsadi D ipustatear embodinbit ttatdudeas edllapsible hisg;machi ni ng
profile of the body 12 so that the marking provides an accurate and
per manent visual |y [Rig Qefitusipites a nivgh that asds oollapaible tabi extengjoysy oper pul | -up of
the fitting 10. Wth reference to the remaining figures, we illustrate a
variety of differentFigr23acind@5B Hlustratt freembodiznent inwhichhbsmarkangiisdrmedonar e
intended to be exenplary in 25 nature and should not be construed in a
limting sense thstibingf he scope of the invention. Wiere |ike parts are used
for the fitting 10, such as the body, nut and ferrules) I|ike WO 01/ 20214
16 PCT/ US00£224900  Fig. 24 illustrates a marking tool for the embodiment of Fig. 23;

Figs. 25 and 26 illustrate embodiments that use rotational position indicators;



5 reference nunerals are used for the corresponding parts descri bed

her ei nabove with respect to the enbodinent of Figs. 1 and 2. In Fig. 3
then, the marking 50 is realized in the formof a raised portion 100 of the
neck 52 on the body 12. The raised portion 100 may be col ored or otherw se
treated to beyyhzeal! y perceptible to the fitting assenbl i sed
_portion 100 10 defines an edge 102. The nut 14 (omtted iﬁeapg&ﬁg?eis
installed onto the body 112 until the nut back end 14a covers the raised
portion 100. In this condition the nut 14 will at |east be aligned with or
cover the edge 102. This edge 102 then corresponds to the desired initial
pul | -up position of the nut, in a manner &imlar to the trailing edge 56 in
Fig. 1. In Fig. 3, the raised portion 100 is fornmed adjacent the back end
of the 15 bodly t hr eddgs- 1Bandiididvsapte ushel the mrertion ¥t tragiiopsl T ide figingi ng 50
will be determined for each size fitting as previously described

her ei nabove. | nPa¥etdnbodi ment of Fig. 4, the raised portion 100 defines a
| eadi ng edge 104 and the edge 102 is a trailing edge relative to the

| eadi ng edge 104. THEs PRHiERjesagefber pbodigepaising laserstrhis: as to correspond to
an initial proper pull-up position, and the 20 trailing edge 102 is
positioned and used to indicate to the assenbl er during subsequent renakes
of the fitting that the nut_has axially advanced a predeterm ned distance
"Y' past the initial pull-uBetaied Beseniptionyof the Prefexred P :

od Pimb odiimends with the
tfailing edge 102, the assenbler _knows that the fitting 10 has been renade
the number & tines Wiatrelgigrecepdigdd, e inventame il bendaseibedyticstin A2 #hance of
movenment of the nut 25 past the initial pull-up position. It is inportant
to note that i rexemelapapimesasdeingdicemeratedintod standerd tve deyrlestyle fubp BENB0 may
be used to indicated the target initial pull-up position) precise WO
01 /20214 17 PCTespaushn/ Bavweyer, Shigddsesiptents inended do briexemplagy intnatupgstopgpliinng i s
not required. The assenbler, for exanple, may go past the initial pull-up
posi tion marki rand idistaer the sprogpts @nd afixantggesi ofalio erasenitinyentiqr pad thanefoner esent
i nvention contenplates that the | eading edge of the marking, in the exanple
of Fig. 1 for eshawpne)bemopsiiude i alinitigg sgns¢. nBkreqas odmererdingry slg8emtbe@rt t hat
if the nut 14 is installed at least to that position, then the initial
pul | -up posit i owillrasdilyawderstandaandi appreeiate Thas thef ipyantion han i pt 4npracticy’in a
illustrated herein is not necessarily limted to the di stance between two
edges or demar cwid garietn pf ubefitingkindgogdingy that are relativebyootapedity glake umthal d be
understood to be the distance of additional axial displacenent of the nut
14 during renakassenfoly rifar igsample, tand notfon purpgsespddimitation, thernsesertrinyeptiorf eant i al
pul l up position corresponds to precise alignment of the nut 14 with thc:
target initial qeovdnicnBy bpussddn f sinaleS@Tule tube fitiimgionwithahy prd parugpupling ini on
somewhat axially beyond the target position. Thus, for exanple, in Fig. 4,
the axi al | engtwhich prdper mssembly isodetarmined GO partoby delative xotatign|betwagi d&ei on to
the assenbler that for initial pull-up the nut front end 14a should be
advanced at 2¢ eabteaded patte | eadi ng edge 104, but could al so be advanced to a
position within the axial length of the portion 100. The trailing edge 102
of the 20 portion 1(We standardfiting asserably 49 includes g aduplingl bedyt 120amd gfconpling
addi ti onal axial displacenent distance beyond the target initial pull-up
position 56. Fimyt 14 The euplidghody &2 fickydes fingt engi 16 1hat liscextemadly dhrpaged roat 100
axially spaced fromthe body threads 18 for some sizes of fittings. In the
enbodi nent of Fi&y. Tig, cauhkngmeut ks indersdlytthwsadedias extl 2 @nd ithenept 14@an bg 2asidlye 25
formed on the body neck 52. The first or |eading raised portion 110 is used
t o i ndi cat e t henstaletlioa thepolipling bogpok tyi relativeshiatien bateeendlthody il 2iaskthie pwr t i on
112 is used to indicate during subsequent renakes that the nut (not shown)
has axi al | y2adviancBe term “tei@i @Y r@@ishdis 18dPETRIUBReMs2 480Mghb agymck esemblyed
distance Y fromthe initial pull-up position 56. Note that in Fig. 6 the
procedure for the fitting 10 involves restraining the body 12 against rotation and

turning the nut 14 with a wrench, such a procedure is not required to practice the



initial pull-up position corresponds to a trailing edge 110a of the raised
portion 110 so that the raised portion 110 is substantially covered when
.the nut is in the initial pullup position; and further that the additi onal
pul | -up position indication corresponds to a trailing edge 112a of the
second rai seqypabi®n" 112 so that the second raised porti %T/Jogoogzgtﬁmi S
-substantially covered when the nut has advanced axially a predeterm ned
distance fromthe initial pull-up position. As with all the enbodi nents
herein, the raised surfaces of the portions 110, 112 can be treated with
color or roughening or otherwise to aid in the visual perception of the
mar king 50. In the enbodiment of Fig. 7, th& marking 50 is realized in a
manner simlar to 15 Fig. 4 except that the marking 50 is fornmed as a step
120 in the nedk Dreset invartiopodiis eontermiatedsthatghel txaly 1@ cawld he rasateld whilekidding 20a
and a trailing edge 120b that are used for the initial pull-up position 56
and to indicate theenuilésiatienaryy orgltamagvelniroetieneshmoyemeakeasldbe applied fothotng. | n
t he enmbodi nent of Fig. 8 the neck 52 of the body 12 is tapered axially as
at 20 52a. The néskubmdibedyfosrotate there yil ¢ppasite dirbetions at thersamh@ Gme hamakepptth s
enbodi ment i s positioned adjacent the back end of the body threads 18. The
mar ki ng 50 is t hdigingddl iThedodshandmat argtypielly pravideg withdiex ekapedportionsi22130 t hat
is visually perceptible. The nut is advanced onto the body 12 until the

mar ki ng 50 i s subsspestivélpltd yssish e tiedudgyoft hevrengh or tothes tdohdo dmparh ghet tekative he
nut is in the initial pull-up position. 25 In the enbodinent of Fig. 9, the
neck 52 of thé boagtioh2 is tapered axially over a predeterm ned portion 140
of the neck 52. The tapered portion 140 is axially adjacent a groove 142

t hus defini ng an edgeThedthrepdedwnd M6 ohthe dpdolhas 4 eatred bolger passegewiay @Gibdt © 19
PCTI USOONn4900 5 tapered portion 140. The edge 144 corresponds to the
initial pull-up posidsilongitténgty alhthe wadyethpuglothe cbdilingbody3dt aitis dre 6 dover ed
by the nut 14 when the nut has been installed to the initial pull-up
position 5G The famiedivith 2 tapated odmining micspel8cd the dorvianirend 40thd ebuphies badyel 2.

di stance Y for further predeterm ned axial displacement of the nut 14

duri ng subsequenfThe eonplies body thencfudes amippersshotliiat30t dueh bapevederpaetthais 140
is 10 substantially covered by the nut when the nut has advanced the

di stance Y dusi ngxisllyjospecd drom thecakeisg mbhth 28ar ki ng 50 in this enbodi nent

t hus conprises the groove 142 and the tapered portion 140. In the

enbodi ment of Fig. 10Thd fiténg hssemblg 10Gumtifer irdviidiod frodt Xeawle 3praed a sedr fermie hi ned
so that the back end 18a of the threads 18 corresponds to the initial

pul | -up 15 posit Bén B6.frdnh ferhils 32dboditapendd tdse poertibin 86 thatkdnggee$S Ghe wperedl | zed
in the formof the end of the threads 18. Figs. 1 | A-11F illustrate various
groove shapes or cgmaing tmopthf 28rafiiee donplingdbodetXk Hi2 foht felrelel3aciso iPfotthat wittan be
used for the marking 50 in the various enbodi nents of the invention herein
t hat use grooves a tapersd earaming mdutindieat thobdek end theebfr Thei rearrferdrule 84 imoludes a
illustrate that the particul ar groove shape is not critical to the practice
of the preserrt i mpedad inose. pdritorpald thac ehgapes the gapeied Hamirings tnoathe3® of the dove
having an elliptical edge. Fig. 12 illustrates an enbodi ment of the
intrinsic gauge ifenménB2.0nAll heft theSftng 10 anthpoieats ars domsdeadidiydawilatilt dromeck of
the body 12 rather than a machi ned groove or raised portion of the neck 52.
The band 150 may Skvegetuk GomgeinyiSolwh@hivi se vi sual |y 25 perceptible, and is
thin enough so that the nut 14 (not shown) can easily extend over the band
150. The band 150 i ncTheditingasgensidpll 0 is ifestratedin Kipel imahdk? fingeSiiht pasitiol2 bt nes a
| eadi ng and trailing edge 50a and 50b to correspond with the initial

pul | -up posi ti ONFTP as the fitting would typically be received from the manufacturer. The drawing

25  also illustrates the fitting 10 after a tube end A has been inserted into the fitting 10.
Since the coupling components 12, 14 are only finger tight, the tube end A easily

slides into the fitting assembly 10 until the tube end wall B abuts the inner shoulder



WO 01120214 20 PCT/ US00/ 24900 5 56 and a predeterm ned axi al distance Y of
novenment of the nut during subsequent remakes. Fig. 13 illustrates another
~version of this concept in which the band 150 includes a raised lip 152
t hat defines an edge 154 that corresponds to the initial pull up position
56 of the nuivoldmedd 9- 14 illustrates another enbodi ment bAWLERe Ne band
. 150 includes first and second raised portions 160, 162. These ral sed
portions 10 160, 162 define correspondi ng edges 160a and 162a that indicate
the initial pull-up position 56 and the predeterm ned axial distance Y
during subsequent remekes, respectively. Again, as noted herein before, the
di stance Y can correspond to the axial didtance between the initial pull-up
target position 56 and the additional axial displacenent position (50b in
Fig. 12 or 162a30ef tegounling bedy 12x Ahpfrent and rean fermips 3dr 346 bgbhave gsnerrila)
di stance between the actual initial pull-up position the nut 14 is turned
to on the body t¥indrienl bawss dgmnd; Wadesrertiyply dkas aiermlosplypacive abqut ghe tybing
illustrates another enbodi ment of the invention. In this exanple, a
general |y cyl i n@recwll Gody band or sleeve 200 is attached to the fitting
body 12. The body band 200 extends axially to a position 202 that is
preci sel y determ nedlt isoinportan te aste dhad theopressat ipyntipmis not limitah tpBgifertudm 56 of
the nut 14 on the body 12. The fitting nut 14 includes a nut tab 204 that
is attached to serendtgrillestagted vel thsf drewiags uMany differont fonule ¢oafgraipns sarf bg med
with an outer dianeter that is less than the inner dianmeter of the body
band 200 andOhagsed witidhe presggntioveatiopds t he nut 14 is advanced onto the body
threads 18 by relative rotation between the nut 14 and the body 12, the nut
tab 204 25 advances Thewanplingmat Boiggludrs g imy@odly eWiendingisbhoulddy 4B thaksesissl a2 04a
aligns with the forward end 202 of the body band 200, the assenbl er knows
that the nut 14ajdiving suiface that ¢nghggsuhe bagk walkBéh ofi theQphn ferralel 34, Akdhaxi al
di mensi on of the tab 204 can be WO 011 20214 21 PCT/ U500124900 5
pr edet er m ned t coupbing ewtpldnid tightenedalozricato i souptiog badyt Hathet iear flaurle ddvsaances
during subsequent remakes of the fitting 10. In this alternative situation,
the nut 14 is advemdenvattbinionige sanrgingomuth at dhirediecks endhofithe froms feroded? ehdend 202
of the body band 200 covers the tab 204 or hits the forward end 14a of the
nut 14. In tlhe ewmpediahgippingfopfiation takes planeasdescribad intbe abave raféremsnd padendsd wi t h
an outer 10 dianeter that is greater than the outer dianmeter of the body
band 200. I n t hicscapsesnward sadidhdisplatentedt ofshea@urales £ 3dtd ovagh érelnddlp aktronghr eads,
the tab 204" can slide over the body band 200'. Initial pull-up position is
i ndi cat ed when winkfitidbgi2 @dp omiticdubs walltCh(sediEg.f20r war d end 202' of the body
band 200. In the enbodinments of Figs. 15 and 16, the bands 200, 200' can be
made of 15 netal sucFheaslagvexxidl displacsmeny offtinr cogplingplue 14 dite thsanuling dndbe
attached to or machined fromthe body 12. The nut tabs 204, 204' can al so
be machi ned as paisrelfedttdéremumbériof completecind draciombotiatientotitichulsatweenglk i n
Fig. 17, the marking 50 is positioned on

20  body 12 and the nut 14. The nut 14 is advanced far enough relative to the body 12 to

impart a strong gripping action by the ferrules 32, 34 on the tube wall C.
Accordingly, a typical assembly instruction would indicate the number of full and
fractional turns to impart, for example, to the coupling nut 14 while holding the
coupling body 12 stationary.

25 As technology advances in the materials and design of the fitting 10
components, the torque needed to make up the fitting 10 tends to decrease. For

example, this decrease in make-up torque can result from improvements that reduce



t he body 12 adjacent the threads 18. The marking 50 may be a band or a
machi ned surface, groove or other suitable marking that is visually
_perceptible. Preferably the 20 marki ng 50 extends conti nuously and
circunferentially about the body neck 52. In this exanple, a radial view ng
w ndow 220 i sygdiewigled through the nut 14. The nut 14 is IPE@H 2293 onto the
. nhut body 12 until the marking 50 is first visible in the 8) Thi s
position corresponds to the initial pull-up position. The axial |ength of
the marking 50 can al so be selected to correspond to a predeterm ned axi al
di spl acenent 25 Y of the nut 14 during subsequent remakes of the fitting
10. Wien the nut 14 advances to a point where the marking 50 is no | onger
visible in the wi ndow 220, then WO O1/ ZzQz14 22 PCTI US0Q/ 24900 5 the
assembl er knéws Stlhing betweenrthe nytaldand e aver fseruls g AeRPRTER therpRSOB M dEer i ned
di stance Y. In the enbodi nents described thus far, the intrinsic gauge is
realized in therqdsfesh iorauemakes & sagictior H&@?Sﬁ@b%h@ 1p3AVERANEY GAYRRFCIRE BN t hat
are initially visually perceptible and that becone visually aligned or

i nper cept i bl e aexiglhebeyend thepoiyspificigpt foniniiskpull-wprpfdhe fithrg Hbdver afvarcingi al

di spl acenent position. The general concepts of the present invention can

al so be real i zetheinut H relativptoitiiecbods 3 beyead thisweint potypicdlyaseemmendaad bydhg ur es
of the fitting 10. These alternative enbodinents are also referred to
herein as intri figing ¢psigni g edgudesirgility Baspnive apHiEHOPB rtat eam|t necaakdse
fitting assenbly 10 and used without the need for a separate or external
gaugi ng t ool10 1é°W‘teﬁ suelf evep Adwaneing i e nutgl 4 onsn the bodwy il 3 deringaintliaBpdl-wpuch as
a metal stanping is positioned on the body neck 52. The free end 302 of the
band 300 is rai seuces ghe aditionH aelptievaxial displacement vrilatirfon gubseapeaigaglss, wi t h

t he band 300 and di splaces it when the nut 14 has reached the initial

pul | -up posi t i owhb thuyhetumaadiicgObe pailable wunbseoframiekes.o break away when the
nut 14 reaches the initial pull-up condition or when the nut 14 20 has been
further advanced axilalacgordangy witkedeatirnof thei isveation 2y igtinsie gaugingsieyige it
remakes of the fitting. Wth reference to Fig. 19) the present invention
may be real i zedpuwsidedjor thelcappling|bedy 42 s By [“intninsicsgangingipis simply mearfithaitte ri ng
400 (Fig. 19B) is installed on the body 12 about the neck 52. The indicator
ring 400 i ndbudesga dgtieeraatiior funetioneoximettogolagy iexuherediinembaing inOpass@aiéd t ab
402 includes in this exanple a radial flange 403. The forward face 404 of
each flange 403t & ipstallsi 9wl ope pogiord ofthe dittingracewpemts anidttheretaes danibeivged

pul I -up position 56 for the nut 14. wo oi noai a 23 PCTNS00/ 24900 5 For
initial pull-upwithéw ampextetrpl psseparate spugiat ool dn theerdieorted bupnaeimequired feems or war d
end 14a of the nut 14 contacts or aligns with the forward face 404 of the
tabs 402 (Fig. teB)trindyesugeiskusalized av oiprheyelly\positiencdivisually panetpiilie marking t he
assenbl er that the nut 14 has contacted the ring 400, specifically the

fl anges 403. | f on the coepling Hodyok | Inuthis exempiary embodinientetha miavidng is aprecisandy 12,
the tabs 402 will begin to be collapsed or bent 10 inwardly. This

conpr essi ng26f miachinedigroot@or reeass Hrforrsaldn &y canpling hodyneck 52 Moteepreferdblyi onal
axi al displacenent distance Y during subsequent remakes if so required. In
such case, duri thg gmels &Qjisgnsitionsdatjessnt toloe need dhictend taéadHdiofthedbreaded bodynt  of
the nut 14 onto the body 12 will cause further conpression or collapse of
the tabs 402. CodpTletgoaveiphessleadingédge 136a aralystralld® adgnste Theegoays S8 isvi sual
indication that the nut 15 14 has advanced a distance Y beyond the initial
pul | -up posi ti onistafly peliceptiblead e asaeneblerovhien the f2lng is ingth¢ RUR axt iilustraied in Fig.
illustrated in use with a nodified nut 450. All aspects of the fitting 10
and the marki ngl50 Teegbe Sans asfirdidy e oaaimembt okecdssagdy. circamfiregtiflor
exanpl e) but the nut 450 has been nodified so that the hex faces 452 are
formed on th& tAbemnaislyofortehanple tthe grodner S0t dvald Hehfernipddy agmate seqtions about

the body neck 52. Virtually any geometric shape could be machined into the body 12

to form the marking 50 so long as it has a well defined and visually perceptible edge



20 this manner, the nut 450 has a reduced di aneter 454 adjacent the region
of the marking 50, nmaking the marking easier to visually detect and al so
_inmproving visual accuracy of determ ning alignnent of the nut end 4S6 vrith
the marking 50. Figs. 21A-Cillustrate another enbodi nent of the invention
that uses anwgigiaghabl e ring 500. The ring 500 is preferaply dghah, and can
. be attached by any 25 suitable nethod. The ring 500 is characterized by a
rigid body 502 and a conpressible or collapsible portion 504. The
conpressible portion 504 in this exanple includes a thin wall 506 attached
to the rigid body 502 by a nunber of thin WO 01/ 20214 24 PCT/ US00/ 24900 S
web-1ike legs S08. The legs S08 can be fobned by machining holes in a
cylindrical wall of the collapsible portion S04. Fig. 21A illustrates the
fitting 10 ih torecdgengeother ghitablrodemareation,| 3 willybe appyent Hfeonn ghe followg been
installed onto the body 12 to a position whereat the forward wall S06
contacts a forwdpgssitce 12b of the body 12. This nmay be used as the initial
pul I -up 10 position. During subsequent remakes the thin webs S08 will
col | apse as the nut The axial aesijonatfvefrtbe trailing edgerSOhj of Hheegropver Whig koeecisaky
illTustrated in Fig. 21 C. Conplete conpression of the |egs S08 can be used
as a visual i ndinachiried o dhattwhen glrifitting i 81hag keen| propesly| aad dritieily pdlsdup.cas f or
t he assenbl er and can al so be used as a positive stop to prevent further
remakes if so ridlysirateddn Fiss 2) thet qouplingtwdlforeend eofl 184 gebstaptidllyriliges wishgheessi bl e
stop collar 8S0 is installed on the body 12 in a manner that allows the
collar 8S0 1® sgign 50b ard thewiue b4 suhstaftially| agirustssvisvel pdsespriommeliibe grpove 6&h as,
for exanple, by allowing for an axial gap 8S2 between the collar 8S0 and
the nut 14 bef opastiqubaelyrftam 24aterg] viewing| dngld relotivente the daypgitudinaglakis Joof theon
(Fig. 21E). In Fig. 21E, the nut 14 has been installed to the finger tight
position such 2fitinga®. Fhd previes dcatiah land desitphing fo€ theutailingled pes0tt ih@sedak laar  850.
This contact between the nut 19 and the collar 8S0 prevents or restricts
the col | ar 8S0 tharken sophat gtei asgprbles ednypuding thaftting U@ bp edvas@uk ths ceuplingigitcat i on
of proper initial pull-up. Upon subsequent renakes, as illustrated in Fig.
21F, as the nutl4i¢lafive tolks complingindy 121d the byopbrayitialchositien,irefietrédatio hexginl asp
position, the collar 8S0 includes a thin extension or series of tabs 854
that are 2Sl&r ubbédredetemtiegr initak polbiup’ap Jdisapredetgpmentdtinitinli pbupaxdmlitiondvance
of the nut 14. For clarity the ferrules are omtted fromFigs. 21E, F. WO
01/ 20214 PCT/ USBok$9@0o 2 préde®imyginedifitial dxind positicasof dratuh &4 reftibo v thebadyf or t he
col | apsi bl e portion 504'. In the exanple of Fig. 22, the collapsible or
conpr essi bl e po¥z foomitB)gull-op toeswage the 5601lesi38, 3eaito thedubierwdl{e Toridhinfhea
series of tab extensions 510 that axially extend fromthe main body 502'.
These tabs 510 dsial pgeptiasof the groevg Abeeftrh ¢hebrssbynblyPis du therpglledairt ¢omblitiomk eup of
the fitting 10. 10 Wth reference to Figs. 23A and 23B, in another form of
t he invention, théigroovd §0 cin teubloradps by spplyiog a péintorchthdneoladnl materialto twei al
di spl acenent position {and distance Y) are visually indicated using a
mar ki ng 6002mn tisually pérceptible.sutfavef sucls aetha bptten gtobee safakd 58 BOE@xarsple,a@al | zed
in the formof tw demarcations or lines 602 and 604. The denarcations 602,
604 may be f or neitlesivetstriff Wwith & whitably cabor carGikcplaved dpthk igembve 60.t Bigll funthen, s of a
band, painted Iine and so forth. In the finger tight position, both |lines
602, 604 are higldemr shufaeS8icewldibe khirted as sthatwisr chimypet vetertute drdppehiagcd tor st
line 602 is positioned such that during initial pull-up the nut 14 is
advanced ont o theecakidseed B thehiman &ye. fFurtbér stillyest@p 2ing snayibsiitstabled ago the
illustrated in Fig. 23A. the second line (04 is positioned such that during
subsequent renpdtesvetshe second |ine becones visible after the nut 14 has 20
been advanced an additional axial displacenent Y beyond the initial pull-up
posi tion 5625 Fi g. 24&tilllak asdtiicataanaivs td foahing atgpmive 680 hachined bhridnguldibe t ubi ng
T in accordance wi sh the enbodi nent of Figs. 23A and B. The tool 650 is
realized in thiformgedanipt en the detie5, sudn asfagan by kinaling stipplieg, eodhehingy/drdrdr i cal
sl eeve 652. The sl eeve includes a rear

forth.



25 wal | 654 agai nst which a tube end 656 is bottoned. A pair of radial

hol es 658, 660 are fornmed in the sleeve 652 and receive respective marking
tools 662, 664. The tools 662, 664 are axially separated a predeterm ned
"distance Y. as the tubing T is rotated wo oi noz~a 26 PCTI US0012a900 5

W thin the shagnpefip2, the tools 662, 664 scratch or ot her @3909%81 | i nes
.in the surface of the tubing T to correspond with the Irnes 4
described herein with respect to Figs. 23A and 23B. Wth reference to Fig.
25, in this enbodi nent of the invention, a position indicator band 700 is
attached to the nut body 12. This band includes a "start"” 10 position
identifier 702 and a "finish" position idéfntifier 704. The nut 14 is
initially installed onto the body 14 to the finger tight position. The n~tt
14 is then ndrked i nFer theinitad pallvpreseging aspeeteaf the inyensionmthe fuse pfie @roove by
the assenbler. The alignnent nmark énot shown) on the nut is applied to the
nut so as to axilgpioyesayisughpekapkion e thet esge 59‘@)S|Tthb-‘t§rﬁkllhd|1cah®artMﬂ_’readrm
typically may be applied to the forward face of the nut 14a or to 15 one of
the hex faces onpprrdatptiat thearkinths0 mey be ealized in the fermeef angbuitablpeedeam linhe body
for the prescribed nunber of full and partial turns, wherein the nut 14 is
rotated until t leeothat demlarqghoresitherraiskd prregssisesl] lnyh%lcrqughr@quvtlﬁ or lapplieil d sh
position indicator 704. Although this technique requires the assenbler to
keep track of t I douplingsady phand that is visyadly peicersibleplyrihg pyl-poti indicate fostheror e
accurately achieved since there are well defined starting and 20 stopping
posi tion i ndi0catssembleFithpt the prddetewninet &utisd rrub@npdssionhiss ebeen thashechdnd at or
band 700" is installed on the nut 14. Wen the fitting 10 is assenbled to
the finger ti ghthepdderetfigher advanaing grfrtbeinuinid ks ho lengpd requirddo Ofiecolmsglythd 2 i n
axial alignment with the start position identifier 702' on the band 700'.
The nut 14 is t lssamblet edni shidll rgtareahanetdl 4 pest thisgwsitipinaoht itumyerasofthefinttihsiand
partial tutrns until the alignment mark on the body 12 25 axially aligns
with the finishgpgsilhs providdé tieiifidieatior Gkt themut h4é hiabedn pOIRd. upVibtdh lengiftbe ence
to Figs. 27 and 28, the invention is illustrated in use with a T fitting
800. The fittingnid@uil-nppesit®s. a nai n body 802 with three identical fitting
ends WO 01120214 27 PCT/ US00/ 24900 5 804. In this exanple) each fitting
end 804 incliddes a nAs lan agenfplary Rssamblyrpracedere \and imettod fomingirsicogapgiag, tthough it
is not necessary that all three ends have the marking 50. As best viewed in
Fig. 28, the nanssembleSinstalis the ailbezed A intd the fiktongm isingaa grencly er 806 swiahie ned
into the neck portion 22 of each fitting end 804. The groove |eadi ng edge
808 is axially sphdedofplimgbddiell adeldistatiosly iBhthe touplieg hitridaderdend th8, t hus
10 formng a step 810. The trailing edge 8l 2 may be used to indicate an
addi ti onal axi amadkimgb@de foshobgfuctet dramutvietd (Footembodiments dhat iuse assilgleguent
remakes. In this case, as with the other exanples herein, the initial

pul | -up posi ti odeb&caton iferdthe atacking)§0, ahd mnildgs rdiged oatibatiededzad 40bf thhewnut 14
with the | eadi ng edge 808 of the groove 806, or may sinply be specified as
t he forward 20nd sufstahtiedlyralignsivittathe adatkyngad(. gitieredore,nwitkhthe erepdnt inventibb thelne
groove 806 area. Fig. 29 illustrates another enbodinent in which |ine

mar ki ngs 900a afxn®fdeh tacamappkdep dratloof the nomber of campletealy fibZtiabhl @tativdre
fitting has been assenbled to the Fnger tight position. The |ine markings
900 may be f or meslativys Betyeenuhd takdly @2 amt thedutitdcl udi ng | aser etching. The
fitting may be di sassenbled by the user for installation 20 and then
re-made to the fingeForffittiigs 1€ thadvill bermatie bhd ichrdeyttekeddgs ApO50alvamblsgbed.
Afterwards, initial pull-up is verified by rotating the nut a full turn
until the marki pgsisely exialfyapasitionedabd tharianthe FTRitlse leaddniédge s0a gl paakialu! ar | y
suited for fittings that utilize a single full turn for initial pull-up.
The |ine marki ngsc&Dfiem hhefoywdréd ents bth oMmhenniivh ahe dsading teigeoidads pesitiokedgs
such as a groove to indicate additional axial 25 displacenent beyond
initial pull-upsetnha ghaiths pgpepilliug -haslees effected, the forward end 14a of the nut 14

aligns with the leading edge 50a. During subsequent remakes, the nut 14 axially



The invention has been described with reference to the preferred and

exenpl ary enbodi nents. Mdifications and alterations will occur to others
~upon a WD 011 20214 28 PCT/ US00/ 24900 readi ng and understandi ng of this
specification. It is intended to include all such nodifications and
alterations iQ?ﬁB@ﬁ as they conme within the scope of the clained invention
_or the equi val eh ¥ hereof. WD 01/20214 29 PCT/ US00/ 24986 THSE2405 Havi ng
t hus described the invention, it is claimed: 1. Intrinsic gaugi ng assenbly
for a female type tube fitting, conprising: a coupling body having a

t hreaded end that is capable of receiving a tube end; a threaded coupling
nut that mates with said threaded end of t$fie coupling 10 body; at |east one
ferrule retained in the nut interior; and a visually perceptible nmarking on
t he coupl i ngsbodgvahtata litde furtherdaeh tidnemn idagevé piobernmllivg. | Afia afprédgefmihedht
condition, and that is substantially inperceptible after the fitting has
been assenbl ed anmBertoflenakesdhd forveard end 14 af thp nbt 4uligpositt the tailiddedge 5Tthe
assenbly of claim1l wherein said marking conprises a nmachi ned surface on

t he coupl i ng body the3narkihg 56 IB6edyl sybsdntiallyatoverzhghe raikings 30, end e lisBgbles

adj acent said threaded end of the coupling body. 4. The assenbly of claim?2
wher ei n sai d maghéwettlatshe fitiag 10 Raskoeet te@dde BAhdpoimkthhetsSthe BdlpYin®hutal dbsm 1
wherein said nmarking has an axial position that corresponds to a

predet er m ned aykdl axadlyadeficadla prodetetingd hiuni vdlative k@ the\coupling bBéy toOpat | ng
body for initial pull-up. 6. The assenbly of claim1l wherein said marking
conprises a 10BC efidal RPQHScohditish. MEekax A0 fchitR Beteers fhk GeadidbRhd R@iliOENes 25 7.
The assenbly of claim1 wherein said marking conprises a machi ned recess in
sai d coupling bagy 50b ot Rdk2@2 4ardtt RehNGDHHR 4D Mafsis LiFenafs@niky of
claim 1 wherein marking conprises a band having a predeterm ned axi al
length. 9. The g§g@NAk hatkingCdoceBdrles\obasrall by thethwl 190ftki NGbRAPH rem&&s thac ol Or ed
machi ned groove. 10. The assenbly of claim1 wherein said marking conprises

at | east two 10celespandattd QNpreOfteriiied £QaHRET JTAhOQNpling her 1 Aeldtioadsd Nge and
trailing marking edge; said | eading edge corresponding to a predeterm ned

initial pull-upcafplihf8odis s28Bold HeChredtteimined@iditidl GuBalY HosiQ6H, ©AMAGELAEE t O an
addi ti onal predeterm ned axial displacenment of said nut relative to said
body beyond i3ai grelié Histhcdo¥! dan WR-determined and machined into the body 12 if required,
precise location of the trailing edge is not necessarily required to practice the present
invention. This is because in some applications it may only be required to give a
close approximation of the desired additional axial displacement beyond the initial
pull-up position.
20 Regardless of its form, the marking 50 can be precisely machined based on the
machining profile of the body 12 so that the marking provides an accurate and
permanent visually perceptible indicia for determining proper pull-up of the fitting 10.
With reference to the remaining figures, we illustrate a variety of different
embodiments of the invention. These variations are intended to be exemplary in

25  nature and should not be construed in a limiting sense as to the scope of the invention.

Where like parts are used for the fitting 10, such as the body, nut and ferrules, like



11. The assenbly of claim 1l wherein said marking conprises a 15 denmarcation
that is axially positioned on said body and corresponds to a predeterm ned
.axi al displacenment of said nut relative to said body for initial pull-up.
12. The assenbly of claim 11 wherein said denmarcation conprises an edge
that subst anty@dil¥g! 1 gns with a forward end of said coup!l,épfgsJag]me{men t he
-nut has been axially displaced relative to the body by said predéeterm ned
axi al displacenent 20 for initial pull-up. 13. The assenbly of claim 11
wherein said demarcation is substantially obstructed fromview after the
nut has been axially displaced relative to the body by at |east said

predet erm ned di splacenent for initial pullé-up. 14. Intrinsic gauge for a
ferrule type tube fitting assenbly, conprising: 25 a coupling body having a
t hreaded end St haefersens nogeals,ae gsed fprthe serresnendag nagadescibed Hersinabdws veitd t hat
can be mated with a coupling nut as a fitting assenbly; WO 011 20214 31
PCT/ US00/ Z4900 5espest & thoemphodpgenbeldighhonddy a vi sual |y percepti bl e marking
thereon that is visible when the fitting assenbly is in a finger tight
condition, and that hdde 3 thnethe markingyElis realizediinthe firm af @ raised potiopl10®igf nut
when the fitting assenbly has been properly pulled up on a tube end; said
mar ki ng cor r espdedienly 52 ondhpbadyeli?e r Menreisedarertion d0Gmhnbe velnted @F othevissut
relative to the body for initial pull-up. 10 15. The assenbly of claim 14
wher ei n sai d natkitedytocenpisiadiu pergeptibdshiontbel fidtinef assambim. tThe reisedppdrtien b¥dy. 16.
The assenbly of claim 15 wherein said surface is adjacent a back end of

sai d threaddd edefings an hdgeclddplTihngqubbbi(omitted. inTig 3xssmsthlled apfo the dbdy 182
wherein said nachined surface is knurled. 15 18. The assenbly of claim 14
wher ei n sai d napitilibe hback epd déecavensitiradisedpaation g tlinthikedondition thy ntiat
demarcations, a first demarcation corresponding to a predeterm ned axi al

di spl acenent of wilhg lensithel aligmpdrwith ar eb et ihg @dgeol 02 h&his edgsl 102 ¢heb oatyespands toni t i al
pull -up and a second demarcation corresponding to an additional axi al

di spl acenent of thehiesired tinifia|patliup @ositiort dfehdraudyin eypner similol to thettiadingpdgd - up.
20 19. A nethod for gauging proper pull-up of a coupling nut on a coupling
body in a ferrub&itKipel.fintRig. r3gthe caisgdrpogiond 00 heefostedipsljaoént the. batloemt afghea
visual ly perceptible marking on the coupling body; b. said form ng step
conpri si ng poési bedyrthiregdst 18chaoveavin, iy previse positapaitbe markng@0ed the datermanedaxi al
di spl acenent of the coupling nut relative to the coupling body 25 for
initial pull-upforami size fikmgesixeviagsly dmcribed péreingboveit ont o t he coupli ng body
until the marking corresponds with the nut. WO 011 20214 PCTNS00/ 24900 32
5 20. The nethod of Ioltie embb@imehierfdig 41 the raited portibn 1 @ defing o lbadimgerdie g
conprises the step of machining a groove in the coupling body. 21. The

met hod of cl ai muRiGhewrize dDistahimilsigepdgaklafivr titingleddings adge ko4 dlhedendingsdg t he
step of applying a color surface to said groove. 22. The nmethod of claim 20
wherei n the step0dofs fositionedggotasdo wenrdsporg thincoitipl progs pulie@p Josiforgfand ther | | ng
the surface of said groove. 23. The method of claim 19 conprising the step
of i nparti ngor etraitingy edgeotit2 iiorpobidbrudemd hedntt imtivdtebadyhet asspnbictuderirgn axi al
di spl acenent of the nut relative to the body until said marking is
substantial | y vsubsuény ratakes o the dittin24hat Thenurthh adalbf adehmredm biedetheiingdn t he
step of formng the marking 15 conprises the step of formng at |east two
demar cat i ons ondistagceC¥U phst rig ilioaypullamhosition. When the nut 14 aligns with the trailing

edge 102, the assembler knows that the fitting 10 has been remade the number of
times that corresponds to the predetermined axial distance of movement of the nut

25  past the initial pull-up position,
It is important to note that in the various embodiments herein, although a

marking 50 may be used to indicated the target initial pull-up position, precise



form ng said demarcations as a | eading edge and a trailing edge wherein the
| eadi ng edge corresponds to axial displacenent of the nut relative to the
body for initial pull up of the fitting and the trailing edge corresponds
‘to an additional axial displacenent of the nut relative to the body beyond
the initial 4 20 25. Intrinsic gauging assenbly for fitting
~of the type cp}gérg?ildglﬁng a body, a nut threadably installed P&ﬁ“‘tsﬁ@ﬁ%ogdy and
at | east one ferrule, the assenbly conprising: a gauge device installed on
one of the fitting body and nut, said device having a first visually
percepti bl e shape when the fitting is first assenbled in a finger tight ZS
condition, and a second visually perceptildfe shape when the fitting is
pulled up to an initial pulled up condition. wo oi/zozi4 33
PCTI US00/ 24900 3iig@nentpitheigitd Atith thefmasking immebrequirsdeiThe ssa¢roblerefor cample, al | y
col | apses as the fitting is I)ul | ed up. 27. The assenbly of claim 25 wherein
sai d device is |maysgslppastithsindial pull-smppsitior enarking, eitter étentienallytve ifadvertently. i s i n
a finger tight condition, and wherein said device is restrained from
rotating when t Hhu§,ithe presgnt igveptiod eahtemplatesGhf2 ghe 1§iggasige nbthy nafking, & the 27
wherein said device is axially conpressed and changes visually perceptible
shape upon furt lesemplebf Figpl fof examglef providesp vig@l indipation tesihe aggemblenthatfifthe a t ube
fitting of the type having a body, a nut threadably coupled to the body and
at | east one femuil4ijs ivgatisdiatiengy:to thaf pesgionnthek thegnidal publephmdiyiomhes esecond
mar ki ng on the nut, said first and 15 second narki ngs being aligned when
the fitting 10s iaphievefli Mheneford, dfietdistancel VT dlustraiai lnbreim isknon gecekmarilydimitedlté gned
as the fitting is pulled up, and said narkings being aligned agai n when the
fitting is full yhardd@negpbet@en e edges ambdeynachtiaisadfinthe Imakimpges®) waintbré i r st
and second markings conprise axially oriented lines relative to a
rotational axi s dedcriptinelyndhbuld e uindzekyood 20 bBthe difhaacendtaldidomd axihlatisplaténent
conprising the step of form ng a second nmarking on the nut, wherein said
mar ki ngs ar e al iofjtheaiui 1t duripg enbedkey fionn éhe infeal pel-updpesitidnh @héthértthenigitinlspulln a
finger tight condition, are unaligned during initial tightening of the nut
on the body, anadplpedtsrecotresdondpte preaist elignmeptrofcliest rent d wéxtl tiaedaigkt iditisipludic e ment
of the nut relative to the body. /=/=@/=/=:/=
[ =m =" | =M =y1$/ =Zppositiod 5 smic-au mBthGhel@p podiFn—fochéivh bzl alg/beyord/ thy target m =G =
N =SwWZl =@V [ =*G =/ =,s [=:]= s =&M =@l4
| J_hX?MPgk/ ]t | wpoditdnY TTEa] 6a]exarhpla) mellig.ad, ahd exdilclangtialof seciaistd powipcadra) ca
Ul c”al] ca] ca] ca] ca] ca] ca] ca]calUca U c”a]c<aU caUcalcaUca t | *& Anh
mb| wr mhc” X] caUpeavjdes h vhaldpdiedionjocth asprablpcthhtcfal mitjat pilba) dejmafromlead] cal ca
U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! TX<<<HJY h |
Al ""?${voj e [V] Jidajwaldbahdehes at least to the leading edge 104, but could also be advanced to
Ul c™a] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] ca! ?38ubsitieVSRMANERe axjal IewdtK 6f the portion 100. The trailing edge 102 of the
)))A*++F,,,,,-9---....ytoje [U]cra] ca]ca] ca] ca] ca]cal] ca]cal]ca]ca]ca]ca]c
a] ca] ca] ca] a] cabsiah ¢6f thas balLakdt ad £ eibd bddizadicadfaa alldiddmbidsl | displacenienb/ / / / BO
0001WL11111N2a2223L333;
44445 55{ vql gbld¥lahed ixgdinheatgeaipitial mallwabosidhtcsd.cal ca) ca) ca] ca] cal] ca) cal] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 55; 6] 66671 7x77777$8%8VB89IN: ;
;5 T<<<T===>>>s>??zuoFig. Zid|mitdrcaFigatbotayictait; csided ppanvhaad athlpipacdddagncal cal ¢
a] ca] ca] c™a] ca] ca] ca] ca] caU] caU] ca] ca] ca] ca]ca] ca] ca]ca! ?
@ @OADAAATBBB, Cii{sGobipiti¥atis] HaFfonterskzé65titids| wr mhc”Y] | ca] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca! H hl I JKc KKKKK( In{thévihinid 3O RRRR Y idrkoa5SE twd Tdised phdtiahd/{10] T2l £a] ca] ca
] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca
] ca] ca] ca] cagscafdindy o Xde BYIY Atk 527 MIheZ BksRok Idading raised porf@naemiscdsedd a\ W] |
ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] cal] ca] ca] ca]
ca] ca] ca] ca] ca] dmiicar] e fimiadl paitdp ekitib ogge b 5aond faised jphftios |11 2Mw1iRed to
o30~o0000| wmmhc] X] ] ]] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cal] ca] cajimidatzadueiag eaisepbatatnaies &a€ tleGatl ot FPWAS BasAKHIN VARSI WWW?Y
yy9zvzz{s{{{,||}~zupkfal\W]] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]cal]c
a) calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca! ~c~~~~~ ) sS80GAA>
][|wmhc”Y]]]]ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! J342+~By" 1 ?4{vql gb] X]]1]] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca]ca] ca]caJca]c
aJca] ca]ca]ca! 4/ RO>?fqt*{_| wnmhc”Y]]]]]ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca! _UE*XAfc, @
<P{vpje [V]]]ca] ca]ca] caU] calU] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]calca
] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! LRQ-} 6K@l} xsmhc”Y]]]c]ca]ca]ca]ca



M5~xsni d_Zmhc”Y]]]c]]ca] ca] ca] ca] ca] ca] c”a] cal] ca] caU] ca] ca] ca] caU] ca] cal]c
aJ calcalca]calca]lca]lcalcalcalcalcalcalcaljcaljJca QmbF/ v

TK) 5CFzupj d_ZU] ] ca] ca] cal] cal] ca] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca]ca] c
“a] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca!

Li F) 58Xdgv" } Kég bpsiac” Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cakg%,gmz?@% cajcalc
gv

aJ calca]ca]calcalca]ca]ca]calcalcalcalcalcalcalcalcal @F) | wr mhc”?
Y]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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initial pull-up position corresponds to a trailing edge 110a of the raised portion 110 so
that the raised portion 110 is substantially covered when the nut is in the initial pull-
up position; and further that the additional pull-up position indication corresponds to a
trailing edge 112a of the second raised portion 112 so that the second raised portion
10 112 is substantially covered when the nut has advanced axially a predetermined
distance from the initial pull-up position. As with all the embodiments herein, the
raised surfaces of the portions 110, 112 can be treated with color or roughening or
otherwise to aid in the visual perception of the marking 50.
In the embodiment of Fig. 7, the marking 50 is realized in a manner similar to
15  Fig. 4 except that the marking 50 is formed as a step 120 in the neck 52 of the body
12. The step 120 forms a leading edge 120a and a trailing edge 120b that are used for
the initial pull-up position 56 and to indicate the distance Y during subsequent
remakes of the fitting.
In the embodiment of Fig. 8 the neck 52 of the body 12 is tapered axially as at
20 52a. The neck 52 tapers to a cylindrical portion 130 that in this embodiment is
positioned adjacent the back end of the body threads 18. The marking 50 is thus
realized in the form of the cylindrical portion 130 that is visually perceptible. The nut
is advanced onto the body 12 until the marking 50 is substantially covered by the nut,
thus indicating that the nut is in the initial pull-up position.
25 In the embodiment of Fig. 9, the neck 52 of the body 12 is tapered axially over

a predetermined portion 140 of the neck 52. The tapered portion 140 is axially

adjacent a groove 142 thus defining an edge 144 between the groove 142 and the
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5 tapered portion 140. The edge 144 corresponds to the initial pull-up position 56 so
that the groove 142 is substantially covered by the nut 14 when the nut has been
installed to the initial pull-up position 56. The axial extent of the tapered portion 140
defines the distance Y for further predetermined axial displacement of the nut 14
during subsequent remakes of the fitting, so that the tapered portion 140 is
10 substantially covered by the nut when the nut has advanccd the distance Y during
subsequent remakes. The marking 50 in this embodiment thus comprises the groove
142 and the tapered portion 140.
In the embodiment of Fig. 10, the threads 18 of the body 12 are precisely
machined so that the back end 18a of the threads 18 corresponds to the initial pull-up
15  position 56. In this embodiment then, the marking 50 is realized in the form of the
end of the threads 18.
Figs. 11A-1 IF illustrate various groove shapes or geometry formed in the neck
52 of the body 12 that can be used for the marking 50 in the various embodiments of
the invention herein that use grooves. These are intended to be exemplary in nature to
20 illustrate that the particular groove shape is not critical to the practice of the present
invention. In particular, Fig. 11H illustrates a groove having an elliptical edge.
Fig. 12 illustrates an embodiment of the intrinsic gauge invention that uses a
band that is installed on the neck of the body 12 rather than a machined groove or
raised portion of the neck 52. The band 150 may be colored or otherwise visually
25  perceptible, and is thin enough so that the nut 14 (not shown) can easily extend over

the band 150. The band 150 includes a visually perceptible marking 50 that defines a

leading and trailing edge 50a and 50b to correspond with the initial pull-up position
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56 and a predetermined axial distance Y of movement of the nut during subsequent
remakes. Fig. 13 illustrates another version of this concept in which the band 150
includes a raised lip 152 that defines an edge 154 that corresponds to the initial pull-
up position 56 of the nut 14. Fig. 14 illustrates another embodiment in which the
band 150 includes first and second raised portions 160, 162. These raised portions
160, 162 define corresponding edges 160a and 162a that indicate the initial pull-up
position 56 and the predetermined axial distance Y during subsequent remakes,
respectively. Again, as noted herein before, the ldistance Y can correspond to the
axial distance between the initial pull-up target position 56 and the additional axial
displacement position (50b in Fig. 12 or 162a in Fig. 14, for example) or can
correspond to axial distance between the actual initial pull-up position the nut 14 is
turned to on the body 12 and the additional displacement position.

Fig. 15 illustrates another embodiment of the invention. In this example, a
generally cylindrical body band or sleeve 200 is attached to the fitting body 12. The
body band 200 extends axially to a position 202 that is precisely determined to
correspond to the initial pull-up position 56 of the nut 14 on the body 12.  The fitting
nut 14 includes a nut tab 204 that is attached to the forward end of the nut 14a. The
nut tab 204 is formed with an outer diameter that is less than the inner diameter of the
body band 200 and has a rear end 204a. As the nut 14 is advanced onto the body
threads 18 by relative rotation between the nut 14 and the body 12, the nut tab 204
advances toward the body band 200. When the tab back end 204a aligns with the
forward end 202 of the body band 200, the assembler knows that the nut 14 is in the

initial pull-up position. Optionally, the axial dimension of the tab 204 can be

&10%
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5 predetermined to correspond to the axial distance Y that the nut advances during
subsequent remakes of the fitting 10. In this alternative situation, the nut 14 is
advanced during subsequent remakes until the forward end 202 of the body band 200
covers the tab 204 or hits the forward end 14a of the nut 14.
In the embodiment of Fig. 16, the nut tab 204’ is dimensioned with an outer
10 diameter that is greater than the outer diameter of the body band 200. In this case, as
the nut 14 is advanced onto the body 14 threads, the tab 204” can slide over the body
band 200°. Initial pull-up position is indicated when the tab 204’ aligns with the
forward end 202’ of the body band 200.
In the embodiments of Figs. 15 and 16, the bands 200, 200’ can be made of
15  metal such as stainless steel for example. The bands can be attached to or machined
from the body 12. The nut tabs 204, 204’ can also be machined as part of the nut 14.
In another embodiment illustrated in Fig. 17, the marking 50 is positioned on
the body 12 adjacent the threads 18. The marking 50 may be a band or a machined
surface, groove or other suitable marking that is visually perceptible. Preferably the
20 marking 50 extends continuously and circumferentially about the body neck 52. In
this example, a radial viewing window 220 is provided through the nut 14. The nut
14 is installed onto the nut body 12 until the marking 50 is first visible in the window
220. This position corresponds to the initial pull-up position. The axial length of the
marking 50 can also be selected to correspond to a predetermined axial displacement

25 Y of the nut 14 during subsequent remakes of the fitting 10. When the nut 14

advances to a point where the marking 50 is no longer visible in the window 220, then
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5  the assembler knows that the nut 14 has been axially advanced the predetermined

distance Y.

In the embodiments described thus far, the intrinsic gauge is realized in the
form of a marking 50 having one or more demarcations that are initially visually
perceptible and that become visually aligned or imperceptible at the initial pull-up

10  position or the additional axial displacement position. The general concepts of the
present invention can also be realized in alternative ways that incorporate additional
features of the fitting 10. These alternative embodiments are also referred to herein as
intrinsic gauging because they can be incorporated into the fitting assembly 10 and
used without the need for a separate or external gauging tool.

15 With reference to Fig. 18 then, a raised band 300 such as a metal stamping is
positioned on the body neck 52. The free end 302 of the band 300 is raised so that the
forward end 14a of the nut 14 engages with the band 300 and displaces it when the
nut 14 has reached the initial pull-up position 56. The band 300 may also be made to
break away when the nut 14 reaches the initial pull-up condition or when the nut 14

20 has been further advanced axially a predetermined distance Y during subsequent
remakes of the fitting.

With reference to Fig. 19, the present invention may be realized using
collapsible tabs. In this example, an indicator ring 400 (Fig. 19B) is installed on the
body 12 about the neck 52. The indicator ring 400 includes a plurality of axially

25  extending tabs 402. Each tab 402 includes in this example a radial flange 403. The

forward face 404 of each flange 403 is precisely position to correspond with the initial

pull-up position 56 for the nut 14.
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5 For initial pull-up, the nut 14 is installed onto the body 12 until the forward
end 14a of the nut 14 contacts or aligns with the forward face 404 of the tabs 402
(Fig. 19B). Over make is avoided by the visual indication to the assembler that the
nut 14 has contacted the ring 400, specifically the flanges 403. If the nut 14 continues
to be turned relative to the body 12, the tabs 402 will begin to be collapsed or bent
10  inwardly. This compressing of the tabs 402 can be used as an indicator of the
additional axial displacement distance Y during subsequent remakes if so required. In
such case, during subsequent remakes, the additional axial advancement of the nut 14
onto the body 12 will cause further compression or collapse of the tabs 402.
Complete compression of the tabs 402 can be used as a visual indication that the nut
15 14 has advanced a distance Y beyond the initial pull-up position 56.

With reference to Fig. 20, the invention is illustrated in use with a modified
nut 450. All aspects of the fitting 10 and the marking 50 are the same as the
embodiment of Figs. 1 and 2 for example, but the nut 450 has been modified so that
the hex faces 452 are formed on the tube end of the nut rather than the body end. In

20 this manner, the nut 450 has a reduced diameter 454 adjacent the region of the
marking 50, making the marking easier to visually detect and also improving visual
accuracy of determining alignment of the nut end 456 with the marking 50.

Figs. 21A-C illustrate another embodiment of the invention that uses an

attachable ring 500. The ring 500 is preferably metial and can be attached by any
25  suitable method. The ring 500 is characterized by a rigid body 502 and a

compressible or collapsible portion 504. The compressible portion 504 in this

example includes a thin wall 506 attached to the rigid body 502 by a number of thin
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5  web-like legs 508. The legs 508 can be formed by machining holes in a cylindrical
wall of the collapsible portion 504.

Fig. 21A illustrates the fitting 10 in the finger tight position. In Fig. 21B, the

nut 14 has been installed onto the body 12 to a position whereat the forward wall 506

contacts a forward face 12b of the body 12. This may be used as the initial pull-up

10  position. During subsequent remakes the thin webs 508 will collapse as the nut is
axially advanced further with each remake, as illustrated in Fig. 21C. Complete
compression of the legs 508 can be used as a visual indication of the additional axial
displacement position for the assembler and can also be used as a positive stop to
prevent further remakes if so required.

15 In the embodiment of Figs. 21D-F, a compressible stop collar 850 is installed
on the body 12 in a manner that allows the collar 850 to spin freely when the fitting
has not been made up, such as, for example, by allowing for an axial gap 852 between
the collar 850 and the nut 14 before the nut 14 is instalied to the finger tight position
(Fig. 21E). In Fig. 21E, the nut 14 has been installed to the finger tight position such

20 that a forward wall 14a of the nut touches the collar 850. This contact between the
nut 19 and the collar 850 prevents or restricts the collar 850 from spinning freely and
can thus be used as an indication of proper initial pull-up. Upon subsequent remakes,
as illustrated in Fig. 21F, as the nut 14 further advances axially beyond its initial pull-
up position, the collar 850 includes a thin extension or series of tabs 854 that are

25  crushed or otherv;'ise collapse at a predetermined axial advance of the nut 14. For

clarity the ferrules are omitted from Figs. 21E, F.
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5 Fig. 22 illustrates another embodiment for the collapsible portion 504°. In the
example of Fig. 22, the collapsible or compressible portion 504’ of a ring 500’ is
realized in the form of a series of tab extensions 510 that axially extend from the main
body 502°. These tabs 510 collapse as they engage the body 12 during initial make-
up of the fitting 10.
10 With reference to Figs. 23A and 23B, in another form of the invention, the
initial pull-up position 56 and the additional axial displacement position (and distance
Y) are visually indicated using a marking 600 on the tubing T. In this example, the
marking 600 is realized in the form of two demarcations or lines 602 and 604. The
demarcations 602, 604 may be formed into the tubing wall 606 or applied in the form
15  of a band, painted line and so forth. In the finger tight position, both lines 602, 604
are hidden from view to the assembler by the nut 14. The first line 602 is positioned
such that during initial pull-up the nut 14 is advanced onto the body 12 until the first
line 602 is visible, as illustrated in Fig. 23A. the second line 604 is positioned such
that during subsequent remakes the second line becomes visible after the nut 14 has
20 been advanced an additional axial displacement Y beyond the initial pull-up position
56.

Fig. 24 illustrates a suitable tool 650 for marking the tubing T in accordance
with the embodiment of Figs. 23A and B. The tool 650 is realized in this example in
the form of a hollow single ended cylindrical sleeve 652. The sleeve includes a rear

25  wall 654 against which a tube end 656 is bottomed. A pair of radial holes 658, 660

are formed in the sleeve 652 and receive respective marking tools 662, 664. The tools

662, 664 are axially separated a predetermined distance Y. as the tubing T is rotated
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5  within the sleeve 652, the tools 662, 664 scratch or otherwise form lines in the surface
of the tubing T to correspond with the lines 602, 604 described herein with respect to
Figs. 23A and 23B.
With reference to Fig. 25, in this embodiment of the invention, a position
indicator band 700 is attached to the nut body 12. This band includes a “start”
10  position identifier 702 and a “finish” position identifier 704. The nut 14 is initially
installed onto the body 14 to the finger tight position. The nut 14 is then marked in a
suitable manner, either at the manufacturer or by the assembler. The alignment mark
(not shown) on the nut is applied to the nut so as to axially align with the start position
indicator 702, and typically may be applied to the forward face of the nut 14a or to
15  one of the hex faces on the nut body. The nut is then rotated relative to the body for
the prescribed number of full and partial turns, wherein the nut 14 is rotated until the
nut alignment mark is axially aligned with the finish position indicator 704. Although
this technique requires the assembler to keep track of the full and partial turns, final
pull-up position is more accurately achieved since there are well defined starting and
20  stopping position indicators. Fig. 26 illustrates an example wherein the indicator band
700’ is installed on the nut 14. When the fitting 10 is assembled to the finger tight
position, an alignment mark is applied to the body 12 in axial alignment with the start
position identifier 702’ on the band 700°. The nut 14 is then relatively rotated the
prescribed number of full and partial turns until the alignment mark on the body 12
25  axially aligns with the finish position identifier 704’ on the band 700°.

With reference to Figs. 27 and 28, the invention is illustrated in use with a T

fitting 800. The fitting 800 includes a main body 802 with three identical fitting ends
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5 804. In this example, each fitting end 804 includes a marking 50 in accordance with
the invention, although it is not necessary that all three ends have the marking 50.

As best viewed in Fig. 28, the marking 50 is realized in the form of a groove
806 machined into the neck portion 22 of each fitting end 804. The groove leading
edge 808 is axially spaced from the last thread 18a of the threaded end 18, thus

10 forming a step 810. The trailing edge 812 may be used to indicate an additional axial
displacement of the nut 14 (not shown) during subsequent remakes. In this case, as
with the other examples herein, the initial pull-up position 56 is indicated by aligning
the forward end of the nut 14 with the leading edge 808 of the groove 806, or may
simply be specified as the forward end of the nut 14 axially aligning anywhere within

15  the groove 806 area.

Fig. 29 illustrates another embodiment in which line markings 900a and 900b
are applied to the nut 14 and body 12 after the fitting has been assembled to the finger
tight position. The line markings 900 may be formed by any suitable method
including laser etching. The fitting may be disassembled by the user for installation

20 and then re-made to the finger tight condition with the markings 900a,b aligned.
Afterwards, initial pull-up is verified by rotating the nut a full turn until the markings
are again in alignment. This embodiment is particularly suited for fittings that utilize
a single full turn for initial pull-up. The line markings 900a,b may be used in
combination with other markings such as a groove to indicate additional axial

25  displacement beyond initial pull-up during subsequent re-makes.

The invention has been described with reference to the preferred and

exemplary embodiments. Modifications and alterations will occur to others upon a
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5 reading and understanding of this specification. It is intended to include all such
modifications and alterations insofar as they come within the scope of the claimed

invention or the equivalents thereof.
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5 CLAIMS
Having thus described the invention, it is claimed:
1. Intrinsic gauging assembly for a ferrule type tube fitting, comprising:
a coupling body having a threaded end that is capable of receiving a tube end;
a threaded coupling nut that mates with said threaded end of the coupling
10  body;
at least one ferrule retained in the nut interior; and
a visually perceptible marking on the coupling body that is visible when the
fitting 1s in a finger tight condition, and that is substantially imperceptible after the
fitting has been assembled on a tube end to an initial pull-up position.

15 2, The assembly of claim 1 wherein said marking comprises a machined
surface on the coupling body.

3. The assembly of claim 2 wherein said marking is adjacent said
threaded end of the coupling body.
4. The assembly of claim 2 wherein said machined surface is knurled.

20 5. The assembly of claim 1 wherein said marking has an axial position
that corresponds to a predetermined axial advance of the coupling nut relative to the
coupling body for initial pull-up.

6. The assembly of claim 1 wherein said marking comprises a machined
recess in a neck portion of said coupling body.

25 7. The assembly of claim 1 wherein said marking comprises a machined

recess in said coupling body.
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5 8. The assembly of claim 1 wherein marking comprises a band having a
predetermined axial length.
9. The assembly of claim 1 wherein said marking comprises a colored

machined groove.
10.  The assembly of claim 1 wherein said marking comprises at least two
10  demarcations on said coupling body to form a leading and trailing marking edge; said
leading edge corresponding to a predetermined initial pull-up of the assembly and said
trailing edge corresponding to an additional predetermined axial displacement of said
nut relative to said body beyond said initial pull-up.

11. The assembly of claim 1 wherein said marking comprises a

15 demarcation that is axially positioned on said body and corresponds to a
predetermined axial displacement of said nut relative to said body for initial pull-up.

12.  The assembly of claim 11 wherein said demarcation comprises an edge
that substantially aligns with a forward end of said coupling nut when the nut has
been axially displaced relative to the body by said predetermined axial displaccment

20 for initial pull-up.

13.  The assembly of claim 11 wherein said demarcation is substantially
obstructed from view after the nut has been axially displaced relative to the body by at
least said predetermined displacement for initial pull-up.

14.  Intrinsic gauge for a ferrule type tube fitting assembly, comprising:

25 a coupling body having a threaded end that can receive a tube end and at least

one ferrule and that can be mated with a coupling nut as a fitting assembly;
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5 said coupling body having a visually perceptible marking thereon that is

visible when the fitting assembly is in a finger tight condition, and that has a
predetermined relationship to the coupling nut when the fitting assembly has been
properly pulled up on a tube end; said marking corresponding to a predetermined
axial displacement of the nut relative to the body for initial pull-up.

10 15.  The assembly of claim 14 wherein said marking comprises a machined
surface on the coupling body.

16.  The assembly of claim 15 wherein said surface is adjacent a back end
of said threaded end of the coupling body.
17.  The assembly of claim 15 wherein said machined surface is knurled.

15 18.  The assembly of claim 14 wherein said marking has a predetermined
axial length defined by two demarcations, a first demarcation corresponding to a
predetermined axial displacement of the coupling nut relative to the coupling body for
initial pull-up and a second demarcation corresponding to an additional axial
displacement of the nut relative to the body beyond said initial pull-up.

20 19. A method for gauging proper pull-up of a coupling nut on a coupling
body in a ferrule type fitting, comprising the steps of:

a. forming a visually perceptible marking on the coupling body;
b. said forming step comprising positioning the marking to correspond to
a predetermined axial displacement of the coupling nut relative to the coupling body
25  for initial pull-up; and
c. assembling the coupling nut onto the coupling body until the marking

corresponds with the nut.
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5 20.  The method of claim 19 wherein the step of forming the marking
comprises the step of machining a groove in the coupling body.
21.  The method of claim 20 wherein the step of forming the marking
comprises the step of applying a color surface to said groove.
22,  The method of claim 20 wherein the step of forming the marking

10  comprises the step of knurling the surface of said groove.

23.  The method of claim 19 comprising the step of imparting relative
rotation between the nut and body to produce an axial displacement of the nut relative
to the body until said marking is substantially visually obstructed.

24,  The method of claim 19 wherein the step of forming the marking

15  comprises the step of forming at least two demarcations on the coupling body; and
forming said demarcations as a leading edge and a trailing edge wherein the leading
edge corresponds to axial displacement of the nut relative to the body for initial pull-
up of the fitting and the trailing edge corresponds to an additional axial displacement
of the nut relative to the body beyond the initial pull-up.

20 25.  Intrinsic gauging assembly for a tube fitting of the type comprising a
body, a nut threadably installed on the body and at least one ferrule, the assembly
comprising:

a gauge device installed on one of the fitting body and nut, said device having
a first visually perceptible shape when the fitting is first assembled in a finger tight

25 condition, and a second visually perceptible shape when the fitting is pulled up to an

initial pulled up condition.
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fitting is pulled up.

27.  The assembly of claim 25 wherein said device is loosely installed and
free to rotate when the fitting is in a finger tight condition, and wherein said device is
restrained from rotating when the fitting is pulled up.

10 28.  The assembly of claim 27 wherein said device is axially compressed
and changes visually perceptible shape upon further pull up of the fitting.

29.  Intrinsic gauging for a tube fitting of the type having a body, a nut
threadably coupled to the body and at least one ferrule, comprising;

a first marking on the body and a second marking on the nut, said first and

15 second markings being aligned when the fitting is in a finger tight condition, said
markings being unaligned as the fitting is pulled up, and said markings being aligned
again when the fitting is fully made up.

30. The assembly of claim 29 wherein said first and second markings
comprise axially oriented lines relative to a rotational axis of the nut and body.

20 31.  The method of claim 19 comprising the step of forming a second
marking on the nut, wherein said markings are aligned in a predetermined manner
when the fitting is in a finger tight condition, are unaligned during initial tightening of

the nut on the body, and become realigned after a predetermined axial displacement of

the nut relative to the body.



