; e3ei i dDT6T 9 March 2004 wo olizozla TUBE FI TTI NG W TH | NDI CATI NG MEANS

Rel ated ‘Applications 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 nunber 09/395, 386 (peNerdh@00E ed on
Septenber 13, 1999 for INTRINSIC 10 GAUA i VG FOR TUBE FI TTI NGS; and United
States patent BBAVE®Rti on serial nunmber 60/159, 965 (pending) filed on
Cctober 18, 1999 for |INTRNSIC GAUG NG FOR TUBE FI TTINGS, the entire

di scl osures of which are fully incorporated herein by reference. 15
Technical Field of the Invention The present invention relates to tube
fittings of the type that use one or nore ferrules for gripping a tube end.
More particularly, the invention relates to apparatus and net hods for

visual verifcegation that the fiTPeF AGTHAS "BEEAYPIHPEE ¥EAEI | ed up.
Backeround of ttte Invention 20 y Ferrule-type tube fittings are well known
inthe art. Atwo ferrule fitting thagediabapgentibisohl y successful for over
30 years is a sequential gripping arrangenent invented by Letnon, et al.,
United States Patent Nas aglik®don3if Jelated @ £if d15ie1sAhS BdrRELS Pthe froWdWisdh Unfed ul | y
i ncorporated herein by reference. In a typical ferrule-type tube fitting
assenbly there i §,asGRALAL bpGicRidndNEMBRon-&bpdrh 8l Unfied BEhes menoupplicagonbody
and a coupling nut that is threadably engaged with threads on one end of
the coupling body.,ThenGQURlio333b qebAdinas Fudes Sepidntdring 1$doanganTrRISICAl | Y
in the formof a hex shaped flange. The coupling body at the other 9

Mar ch 2004 wg, ot Gﬁ@?xﬁﬁpéw@%ﬁmmﬁ@! Bed Ude®@rStidtt gRed! apMithicanatiner

body, flow contro evice and so on. The coupling body includes an axially

tapered opening Qf 1LAEON5IEEBEdS MkdPnshAtL e, 859 SraRTRIVEId BASRARE
fromthe tapered opening. Two gripping conponents or ferrules, including a

rear ferrul e a”%@z&@ﬁ FHEMTEE Sthe Bhtfre RASIO - QNGviMH 1 RullyiBcdipitRell RgeR UL

and are interposed between the coupling body and the coupling nut. The 10
tapered front quugknhgg front ferrule initially engages the carom ng nouth
of the '

15 Technical Field of the Invention

The present invention relates to tube fittings of the type that use one or more
ferrules for gripping a tube end. More particularly, the invention relates to apparatus
and methods for visual verification that the fitting has been properly pulled up.

Background of the Invention

200 Ferrule-type tube fittings are well known in the art. A two ferrule fitting that
has been highly successful for over 30 years is a sequential gripping arrangement
invented by Lennor, et al., United States Patent No. 3,103,373, the entire disclosure
of which is fully incbrporated herein by reference.

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 2 hex shaped flange. The coupling body at the other



coupling body and a tapered front end of the rear ferrule initially engages
a carom.ng surface at the back end of the front ferrule. The coupling nut
has a shoul der that drivingly engages a back wall of the rear ferrule. A
tube end is axially inserted into the fitting until the tube gathadpoas t he
i nner shoul der stop of the coupling body. Upon 15 relative rotation of the
coupl i ng body vaddi/29ats whi ch drives the coupling conponents axially towards
each other, the tapered ferrules are axially pulled together, comonly
referred to in the art as being "pulled-up", and radially displaced
inwardly to cause a sequential inward gripping of the tube. The ferrul es
tightly grip the tube wall due to the swaging action. 20 Typically, a tube
fitting assenbly such as descri bed above, iS shipped to a custoner in an
assenbl ed condition wi th.t.h err. i 1 ed in 4he coupling nut and the
coupl i ng nut hrggggﬁy%ﬁ %n%%%(%dﬁ% ?%6R§%%§m¥%°%”ﬁ%ﬁb%¥’?Faﬂ?gh%ﬁ PtTon.

The assenbler th slips tube,end axially into the fitting until |

ot toms o abut o 1PHEo PR oLy S5 ERE of Salus Yookt elste oh B Mo e
fitting in an in%ti&] finﬁfr.ﬁi ht éi condition, the assenbler, using a
wrench or spanner°8fet Hes'fh KA oPaceR LB 8° ‘PHEN CPHRER ¢ S LSTRAMNE OPR°FBi%at i on
bet ween t he coupl i od d the caupling, n far predeterm,ned.rqtation
Lo conpl et e ¢ ho Phirmat Bnerh o AR A Aront Mmtghs Brofoset gt B 2004
wo otnazta 3 5 exanple tube fittin used on one-quarter (1/4) to o (1)
ch tubi ng) ¢ NeREPIES R BFOaF I RO PP GRLT ettt Rl Tyl er
"turns past finger ti%ht" ("TPFTB) gsition . to achieve proper initial

pul | -up. ThelhuniBesrebfropyidsok Ge MB&W pitally speaget ithe FaRyTiag St ¢t fhe
determ ned by a nunber of factors incIuding@the thread pitch and the proper
axi al  di spl acenmsietriyie hadi 2ar &gegst ifient sadiof fus raariforaule S1EHY aBrEst f AYUBBAY to

insure that the ferrules are properly swaged onto the tube wall. Although
the various par tssriage atHbe ppait sudPidhe rppiclimled Tictweupinghnyd et b shemde ippr
assenbled to a finger tight position, it still can be difficult to keep

track of the nurds@mghf ensageta benk walk @f theaear dersule- hrtalst endgs pripily. iggertep dnto
fitting. Many times the fitting is being installed in an area with limted
cl earance for t Hee figngpetdhe tubhiengd ahuts rednnes shoylienstompdibe caplingbrdyaiipon

wr enching operations for one conplete rotation. A successful and commonly
used sol uti o t eelgtéveirbiatipmopthe sewplipg bedyugndingt whidodovefathe cowpdingl earapanpedl i n
L3nited States Patent Nunber 3,287,813 to Lennon et al., the entire

di scl osure of whakighy tosvakdsldagh dtherothp baparted derhdesarmaiiallyrpadled wgether, qairgondauge
20 effectively verifies that the gap or relative spaci ng between the

coupl i ng body f refermgsl tand thelvet dsdeingr guléadenpts and hedidbupnlargd mytardly taofausdre
correct dinension. The assenbler first inparts the required relative
rotation betweesequbstiat uwsrd empping ofdheltubedyhe fefruleh dgfbugty batubotvalidue ket ween
t he body and the coupling nut, the assenbler knows that the nut has at

| east been propéelsyagiogkghaup. 25 Al t hough the gauging tool described above
continues to enjoy excellent commercial success and use, there are

appl i cati ongowher e tTgpiudle, ofubtehi@tingn agembinysutieaadesciizdnabend, énciEppadfito a
particular interest is the need for a gauge that does not 9 March 2004 WO
011 20Zt 4 4 5 necessatiil yn #ssqubledcaadsiop svithitiee yavigeinswbid inbhi conplidzgeut egiul d be
intrinsically part of the fitting. Additionally, the NO GO gauge is used
princi pal |y fortherdotplilg multhreaded ofitot the courling vgda ss e Mingst. tighn cemiitonc ables, a
coupling may be di sassenbl ed by unt hreadi ng the coupling nut fromthe body
for repair or raptrademdad sifs 4 tube ded/ axdally minthe fitiing el tulxetof® cerbiuts Ber i ng
remake of the fitting, typically the relative rotation between the coupling
nut and body ze@gnérsesp §Hoakiei omdlel cpupiimzebodpndVittheie fltSng moan inpid! fifiger tighi t i al
pul | -up, or in other words the axial displacenent of the coupling nut

t owar ds t he2g ougantitign boeasdefbsdr, @lidal & waémRA e lspRRehoPthk | i [fo el dheéno t he
previous pull-up operation. A manufacturer nmay determ ne a recommended
nunber of renakiafpads aasiafile FdbatthinShrhada B cowling BOdE anp iiengbubliig witt fdr respect
to the coupling body based on a predeterm ned anount or axial displacenent
beyond the ini tgradetdptided UBtaPOSitd t@fpletdiBe ARGIAIMLAL aBsO&RalkAk®E fithid, for
consideration may include the pressure and tenperature ratings for the
fitting, the materials used in the tubing and the fitting conponents and so
on. 20 The actual nunmber of remakes a given fitting assenbly can undergo

and still exhibit acceptable performance characteristics may be
significantly higher than a recomended di stance of additional axial
di spl acenent past the initial pull-up position, but it may still be

desirable in sone cases to be able to provide an indication to the
assenbler that the fitting assenbly has been renade a nunber of tinmes so as




25 havo advanced the coupling nut and body together a predeterm ned axi al
di spl acenent beyond initial pull-up. Since the hand gauge di scussed above
necessarily has a fixed 9 March 2004 wo ol zozt ~ 5 5 axial dinmension, it
is not useful for verifying additional axial displacenent f&Mamhado4
fittings. It is therefore an objective of the present invention to provide
appar at us and WE%aY% 1 or verifying proper pull-up of a ferrul e-type tube
fitting for initial pull-up. It is another objective to provide apparatus
and nethod that verifies proper initial pull 10 up and al so can be used to
provide an indication that the f fling has been remade a nunber of tinmes so
as to indicate a predeterm ned axial displacenent of the coupling nut
relative to the coupling body. Sunmary of the Invention To the

acconpl i shnents ofexhigieal.oy GRERMAL iveEE dn amd-qahke (16 te Gnk (EP incANdbing, hore is
accordance wi th one enbodi nent of the invention, an intrinsic gauging

devi ce includes ayREfGiSRlyivé itiRsh FsheR@8 at RS s kisnBngét tdne” corpling
body that is visually perceptible when the coupling is in a finger tight
posi tion, and th':ﬂosiicﬁn god\égg@ﬁdpr@[gerydiﬁg?u;y,pj npercepti ble when the fitting
has been properly pulled-up. In a preferred form the marking is realized
as a precision grooveqpl nkfGe 98 iRl ipRGHRH) phRup a FidBe Rty Ridelhine@bPhi Ng
body. The groove can he nmade nore visually perceptible such as by

rougheni ng or kn ' t , L ari ) Le.
e o e i nt 11 He e B R B B e

mb f lat i ' . . . , r
Coupti g nut Gna psit B SR i RO 0o} b el ADRERAS 40 pidhery

e marking corresponds to'a

predeterni ned axigl  gispl agﬁg%%apng iSO Vo Bhs SOE Hid %2 Rnhbe

coupling body for rmrtia e I'nvention rther confbnplates t he
B T e e
keep track of the number of rotations and fractions thereof to pull-up the fitting, '
Many times the fitting is being installed in an area with limited clearance for the
15  wrench, thus necessitating a number | of separate wrenching operations for one
complete rotation.
A successful and commonly used solutioﬁ to verifying proper pull-up is a NO-
GO gauge as described in United States Patent Number 3,287,813 to Lennon et al,
the entire disclosure of which is fully incorporated herein by reference. This gauge
20 effectively verifies that fhc gap or relative spacing between the coupling body flange
anld the forward end of the coupling nut is of the correct dimension. The assembler
first imparts the required relative rotation between the coupling nut and body. If the
gauge cannot fit between the body and the coupling nut, the assembler knows that the
nut has at least been properly pulled-up.
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




5 proper pull-up of a coupling nut on a coupling body in a ferrule type
fitting, the nmethod including the steps of positioning a visually
percepti bl e marki ng on the coupling body; form ng the marking with an axi al
| ength that corresponds to a predeterm ned axial displ acenerg mafchtdte4
coupl i ng nut &S%QE#KF to the coupling body; assenbling the fitting to a
finger tight condition; and tightening the coupling nut onto 10 the
coupling body until the marking is just hidden fromview by the nut. In
accordance with another aspect of the invention, the marking may be forned
with a predeterm ned axial di nmension and precisely |ocated on the coupling
body so that upon proper initial pull-up the coupling nut aligns with a

| eadi ng edge of the marking; and upon a predeterm ned additional axial

di spl acenent sof nedessaipupdiirg sehamuatgangs tatli W ritbertdorlddwupinneigallyoryt afthei ng
subsequent renmakes, the nut covers the marking or aligns with a trailing
edge of the marlgiing. The present invention also contenpl ates apparatus and
met hods for verifying initial pull-up and renake positions by providing a
device installed on Adfg:iddally, the NO-GDoganpslisi wat primdipallipeibeimitidh ptltap of Henges
shape or is altered in a visually perceptible 20 way when a fitting has
been initially pinkackembly. IR s@hOtRey, a2518iag nal bt disaisamblet bonnthecadieyibee i s
provi ded that provides visual indication of the initial putt-up position
and additional axjBhg Alit SREAEGE BN foptephiier Rblacdiinof RBEkese foineti e thbindtei ng
wherein the device is installed on the fitting or forned integral therewith
and changes @haaﬁ, Furing rFH B LE theiffitirk, MbRMA/ thy reRRH6 €LY RrWRY R liag
fitting has been initially pulled-up and 25 remade so as to cause

addi tional axi al, di$pRGEsBRE £ftichils, Mtk nORd Bat Reedi@dy fod ifitial fulttdpherinaspect
of the invention, a visually perceptible marking is applied to the tubing
to provide a visgyal,dndhcali e e drdSthalcb@fling Bodyhie
initial puII-uﬁﬁﬂgémkgf%ﬁqgégﬁﬂagﬁﬁﬁgggng%ugﬂgbsition and t%ﬂhgpogption

that is axiall ysﬁg@é?%?%%fa‘ﬂﬁi e(ﬁg I Bhgced®X] dhe QrIRIACHIREY dpeuead the

initial pull-up and ot'her aspects and advantages of the

present invention ugcluk,erbg}aﬁpg%@he to I@g%gﬁkldgddﬁdn%ri Br thgaedt of ramt he

fol |l owi ng descrlﬁﬁlon of e preferred ments I n view of the

accompanyi ng, dr Qs NGSene Wt L 1Bloilde Sk At AT of B LEBNhE%8a) Reseli et i ON

may take phys min cer parts and arrangenents of parts,

pref erred_enbodi pnt s, and g el Bod @hhhGRWohk (RSnISPIBEhaiandshal | in

this specificaﬁ?on and 1 frustra e acconpanyl ng draw hgs whi ch Form

a part hereof, |9 aggho%?a{k%rh %toE{pgsig&adoﬁ_ By Glfol §rd gfegju{ritaﬁa RehdeDake

. 251
i ncor por at es affe it ST ¢ galge Teature in-accordanc the i'nventi on,

the fitting beir%?fligg P"c?\tlﬁ% é@ﬁ,?ﬂ‘%ﬁ#ﬁ%‘g?g&di{ @%%ﬁﬁ%ﬁﬁquge klin cBﬁnB@-f%{e]téfaﬁcﬂht

position; Fig. ing o own a propér p up
condition; and 20 Fig. 3 illustrates an alternative enbodi ment in which a
marking is in A& ormof a raised portion; Fig. 4 illustrates an

al ternative embodi mgnt 1.0 WhEH 2 L ALREE R EhOR MRHIAPEm undergo and sit
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




| eading and trailing edges; Fig. 5 illustrates a marking that is spaced
fromthe body threads; 25 Fig. 6 illustrates a marking in the formof two
rai sed portions; Fig. 7 illustrates a raised marking that is in the form of
a step; 9 March 2004 wo nrzozt~t s 5 Fig. 8 illustrates a gmmikihapodhat is
a cylindrical ﬁgrtlon axi ally adjacent a tapered body neck; Fig. 9
illustrates a & formed as a tapered portion of the body neck; Fig: 10
illustrates use of threads as a marking; Figs 11A-H illustrate various
mar ki ng groove profiles; 10 Fig. 12 illustrates a marking in the formof a
band; Fig. 13 illustrates a marking in the formof a band that has a raised
lip or edge; Fig. 14 illustrates a marking in the formof a band having two
raised portions; Fig. 15 illustrates a marking in the farmof two portions
that overlap kn g.:predelsfn iefbt Uﬁﬂﬂ%nve;xﬁm@ ﬂid:tﬂsﬁal'ak aHﬁE;ﬁ gxénte}”omﬁllﬁﬁdqg in
the form of overlapping bands in which a I"arger di anmet er des over
the other; Fig. & ﬁnl,glustrates the use of a view ng wi ndow to observe the

mar Ki ng; Flg 18 11 Tustrates a band that changes shape as a visual

o, PPkt ape. B Berdfine APGAR, DO SRl PR BN IB b Bl 07 1

of coll apsi bl e tabs; strates an alternati Ve e

ol lapsibie r cd fthiq %%*frﬁ%ﬁpgr 44@#3?%%@@%@2@@%?% mf‘ﬁlgr‘i@ B
s formed on t he® UBMIGIBE: g“f%éfra%t?i?m%? ?ﬁ?%sﬁagﬁ% | T P v pRE "
?g?g?: gﬁgf OLSI t OEH]% a;lF& I@.gsogrugxpd %ngpwlege anl m xca 1on ﬁxat the(}dgxnrgelg]z}s egnh%tma g ?1

number of times so as to indicate a predetermined axial displacement of the coupling

nut relative to the coupling body.

Summary of the Invention

To the accomplishment of the ﬁforementioued and other objectives, and in
15  accordance with one embodiment of the invention, an intrinsic gauging device
includes a precisely formed and positioned marking on the coupling body that is
visually perceptible when the coupling is in a finger tight position, and that is covered
or visually imperceptible when the fitting has been properly pulled-up. In a preferred
form, the marking is realized as a precision groove or recess machined into a surface
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 predeterminzd axial displacement of the coupling nut

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

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

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




wo ov?0zl4 9 March 2004 9 5 Figs. 27 and 28 illustrate use of the invention
wth a traditional T style fitting body; and Fig. 29 illustrates another
enbodi ment using | aser etching. Detail ed Description of the Preferred
Enbodi ments 10 Wth reference to Fig. 1, the invention w || dgagesmoubed
herein in an exenplary nmanner as being incorporated into a standard two
ferrule styl ewf)lﬂggmﬁ tting assenbly. However, this description is intended

to be exenplary in nature to explain and illustrate the concepts and
advant ages of the present invention, and therefore should not be construed
inalimting sense. Persons of nere ordinary skill in the art 15 w |

readi |l y understand and appreciate that thesi nvention can be put to practice
in awde variety of tube fittings and couplings that are relatively
rotated to make gigpet pell-as s€nbiopplifpnuteranpbenlingriddnadn af fgrrulguryro§eiag.ofne
limtation) the present invention can conveniently be used in a single
ferrule tube fithdma REluinghtharyps wo ppairibnisp apvisuady ipsrashiitdh nprkipgrondésenbl y
is determined in part by relative rotation between two 20 t hreaded parts.
The standard fi thidiggasagnnnidkOthcnabditeswah aaupkil rigngpiodyat k2maspdnds ‘©oupl i ng
nut 14. The coupli'ng body 12 includes a first end 16-that is externally
threaded as at igedet-gﬁﬁn&@kbﬁhidi@ld&%eﬂti‘ofiﬂﬁﬁﬁi’uplaig yut trblniacie dhasouplingBodend t he
nut 14 can be easily installed on the coupling body 12 by relative rotation
bet ween the bdefslﬁbﬁrY%mE R@i3US a 25 4ighThadiien;mnd tghatihy éie cogilaginorons used
herei n because although a typical assenbly procedure for the fitting 10
“involves respraig i1 1% AGRINB 4 justGidAkh PBmaney byshahoyg the nut 14
with a WI‘GI’]?E, gﬂk‘fﬁ&gi&p&%ﬁ%%ﬁie i s not rJequi red to practice the 9 March
2004 WO 01120214 10 %Q{tﬁﬁﬁﬁ@e [N eRbiheN aspett bfSthe AR AP, athedndrkial rhdyebdody
12 could be rotated e holding the nut 14 stationary, or alternatively,
rotational novenent I jqedid Qi A LA pRbikelansk ROy the cdtiat e
themin opposit ggﬁe?gﬁﬁ%%‘g&ét t égeggng“?éih&nlgnto Irjnake ﬁp the fitti r:g ?gb The

body and nut ar gggggglgiggaq!uhy% ﬁégggiig&ggl piitdd REHuBRANEE alets bhNSledilng cide of

respectively to use of a wench or other tool to inpart the

relative 10 rotation,. The .t | . ohiexROdi¥sh&nltabohe eitblied bore
or passageway 2 etlﬂg{(mgxatngrr‘fgér?Fg%gft?%gfl%cgﬁa&malI t he I\j’/vay thr%ugh tﬁe
coupling bo 12. Thi.s bore kS, | M bl saubRAPRAGAReC MOR NGvED U 28
at the formg¥d BAGTEF %t}éeogpp?l;ﬁl% bg‘g%r?qﬁe% Trslgqucoupl i ngs body 12 i ncl udes

an inner shoul der ,30 such as.a thaksd S 15 axially spaced from
t he carom ng mmaﬁl%?raﬁiﬁ%swlﬁ%%ﬁgﬁgg{%%ﬁf/ i0 u1!gurther includes a front

ferrule 32 and a r e%@i&%ﬁ%ﬁé Svation s cgﬁtgxﬂhlafe%é#ha?us?‘a%d hAsndds raPRE8ang0s e

portion 36 that eng apered carom 28 of the coupling body

12. The front ferrule 32 also is for i 8 L RG frasd b 38 at
t he. back end t h&t Pf‘ll"l*ﬂém‘l!lécé?akf‘é’??lér%w%ﬂg?‘ﬁégg@gg%&?gﬁgﬁ ed nose

portion 40 that formed. 9netesgrz£lhtger%xg RTEN cga%rggmﬂge BPHU et Rfa iRl HRREptible

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. Ina
further aspect of the invention, a visually perceptible marking is applied to the tubing

" 10 provide a visual indication that the nut has besn installed to the initial pull-up




ferrule 32. A1l of the fitting 10 conponents are commercially avail able
from Swagel ok Conpany, Sol on, Chio. The fitting assenbly 10 is illustrated
in Fig. 1 in the "finger tight position" or FTP as the fitting would
typically be received fromthe manufacturer. The draw ng 25 @aMamh 2004
illTustrates thgofghbdhng 10 after a tube end A has been inserted into the
fitting 10. Since the coupling conponents 12, 14 are only finger tight) the
tube end A easily slides into the fitting assenbly 10 until the tube end
wal | B abuts the inner shoul der 9 March 2004 wo ovzona tt 5 30 of the
coupling body 12. The front and rear ferrules 32, 34 both have generally
cylindrical bores 32a and 34a respectively tthat are closely received about
the tubing outer wall C. It is inportant to note that the present invention
is not limted t@osiHen faskto@inesigen Hat is pxiplly %@fﬁm@i@@mdﬁfeﬂh@ega‘m%@é@ce%ﬁy
different ferrule configurations can be 10 used with the present invention.
The coupl i ng nut btdoridribd webpulnup anaidicd] y ext endi ng shoul der 42 that serves
as a driving surface that engages the back wall 34b of the rear ferrule 34.
As the coupling nut 1Zhé¢ss andgithenegectownl edtantagdseoiCtheprisey: bodytion2wilt he
rear ferrule 34 is driven forward into the carom ng nouth at the back end
of the front fernppaeB2 andnaskikdmgbeant fmn e ifgpwig dpeimioned thapefnpd ace
as described in the above referenced patents to cause inward radi al -

di spl acenent of theodiskiitsirededaf thddccompawargpalriieps.i nto a strong and fluid
tight grip on the tube wall C (see Fig. 2). The relative axial displacenent
of the coupliing nut 14 onto the coupling body 12 is related to the nunber
of conplete and fractional relative rotations between the 20 body 12 and
the nut 14. The nut 14 is advancBgief BéscHpasgsr thebaswimes t 0 the body 12 to
inpart a strong gripping action by the ferrules 32, 34 on the tube wall C
Accordingly, a typi CafheaﬁGMBhYndyftSEd’pl@tsicﬁlnfoﬁﬁuhdeM@EQ@é endt frennaetiiey oof
full and fractional tonms to inpart, for exanple, to-the coupling nut 14

whi | e hol di ng t hgarGOoptRtchB@eiRdiimdids SldatrnORA of wiidh Wil be@eftABtDigeRH VRGeS 1N
the materials and design of the fitting 10 conponents, the torque needed to

make up the fittijagnlfioh@RE alubeatleRtBARRomblying drawings which form a part hereof,

15  and wherein:
Fig. 1 is a ferrule-type fitting that incorporates an intrinsic gauge feature in
accordance with the invention, the fitting being shown in longitudinal cross-section in
a finger tight position,
Fig. 2 is the fitting of Fig. 1 shown in a proper pulled-up condition; and
20 Fig. 3 illustrates an alternative embodiment in which 2 marking is in the form
of a raised portion,
Fig. 4 illustrates an alternative embodiment in which a raised portion defines
leading and trailing edges;
Fig. 5 illustrates a marking that is spaced ﬁom the body threads;
25 Fig. 6 illustrates a marking in the form of two raised partions;

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




exanple, this decrease in make-up torque can result frominprovenents that
reduce .~ 9 March 2004 WO 01/20214 t2 5 galling between the nut 14 and the
rear ferrule 34. Watever the reason nay be, reduced torque makes it easier
for an assenbler to inadvertently advance the nut 14 axi al | yo Maysrzbodhe

poi nt suffici e'\%ofx&{zqi nitial pull-up of the fitting 10. Over advancing the
nut 14 relative to e body 12 beyond this point is typically accommodated
by the fitting design due to the desirability in sane 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 remakes, which thus in tumreduces

t he avail abl e nunmber of remakes. In accordance with a feature of the

i nvention, ansintrinsFig. galgitngsdemaking thaptsoy cdadriosn gdigorcougly Mfachady 12.
By "intrinsic gauging"” is sinply neant that the 15 gauge devi ce and/ or
function or nethegheledfydyimeck;nherently enbodied in or assenbled to or
installed on one or nore of the fitting conponents and therefore can be

used without any ext eFigal illogirabRRanaking Gaued A0 thPd pdrifod SRLEART gEAed but
not required form the intrinsic gauge is realized as a precisely

positioned visually pggCeptibsahes GRdfiiieadens 4 Aerka@upl i ng body 12. In this
exenpl ary enbodi nent, the marking is a precision 20 machi ned groove or

recess 50 forned in the naURlilRE RN ReHkkiRLerodR Roficef erably, the groove
50 is positioned adjacent to or near the end %Thr ead 54 of the threaded body

12. The grooyg SO hagig 1beddirigs £89&in20a 1R Ear@%-i ng edge 50b. The

groove 50 is visually perceptible to an assenbl er ien the fitting is in

the FTP as illustrat %.ilﬁlillﬁjsgzétesla mm&g%% aib%n@fh%t ﬁ%sg)t}lxi%/eﬁlmﬁtor %i n_not

necessarily circunferential. 25 Alternatively) for exanp e groove 50

could be formed i n ars i : t [ any
geonetric shape coul %Z&%%ﬁﬁﬁge%ﬁ%ﬁ?g%?ﬁg%ﬁﬁ Cl%nélgwfénogf motri}ﬁ%rdrgég O|L1gr/ig 50
so long as it has a I ' J oS e tLble edae Mar ch
2004 wo ol nozta 13 5 of léggiégé&%? %ot %(la(}r.H °sltf}i %at)lgcfrgl %ﬁ%&r gljtt ?%snglgta% R I Be

apparent fromt A L.scussion. The axial position 56 of the
trailing edge S%Ee%ﬁ%ﬁé\dglrg%%\}fe 50 is precisely nachined so that when the

fitting LO has been ORer: initially, | ed= u as_iLlustrated in
F g 2 the Boupt i ngriurd i sl Sep Sannts afroBlins grE R H A " 10
edge 50b and thga nut,. 14 sggnsdts%la%sl z%.rlml_g1 ghstructs visual perception of the

groove 50, parti crﬁffrglralmftefrom 2 Tat eralr Vi ewi ng angle relative to the

on Lt el 261 B Rk ey Tl na bOFRL el 0

of the trailing edge iI'sTuse r can

pull -up the fitting 10 hy.,advancin he,coupl.ing nut. 14.rel ative to the
coupl i ng body 12 to %ﬁ‘e&é%%sg@?esiaﬁl |t§fit cg%egf%ﬂ‘?asrae‘flﬁa} BYCPPUEFERS as 1S

the "predeterm ned initial,pull.-up". This predet Lhed.initial pull-up
condi ti on correspond@gﬁ'aa’aw%r%’(gép gr“{lﬁs}f@ﬁ ai“%ﬂflfl%}“eté? 4 OSBQ#an@ﬁt%F; the nut
14 relative_to the dy, 12 for initial pul]-up tq swage t ferrules 32, 34
onto the tulgé' wal | %Olg'l%) ‘ﬁ‘i’sga{eﬁa‘?ﬁéeqﬁnggwg’ﬁé‘ﬁ%&af'Eﬁ‘?gﬁf“ B4 goove 50
AR U el e e
visual |y percepti bl .s;&rf_ ce, such %fs] t he l?ot tlﬁm groove surface 58. For
exanpl e, an adhesive's Fil‘g‘W?ﬁaHn% tushi eollaRtdt 2R KFeBRO85l aced in the
groove 50. Still further, t rroove surface 58 could be knurled or

ot herwi se changed i ,{EQSQ%QM@%Qg ﬂi‘ﬁﬁ'gtg,agﬁ@goqeﬂaerﬁén %’E{SPI‘%F BUEIRS o unan
eye. Further still, a snap ring may be installed into the groove 50. 25

Still as anot hef® 3588t nat i ve to formi ng a groove 50, a machi ned band coul d
be forned in or on the neck 52, such as again by knurling, stippling,

rougheni ng &hd so f &iF R4 illustatfmd garkingdacl ey thnemiodiment of Fig. 23;

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




5 For the initial pall-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 nay be realized in the form of
any suitable edge, line or other demarcation either raised @ Masthex(®dd in
t he coupling bedwit&ior applied to the coupling body 12 and that is
visual ly perceptible during pull-up to indicate to the 10 assenbl er that
the predetermned initial pull-up position has been reached and therefore
further advancing of the nut 14 is no |longer required. O course, the
assenbler can still rotate the nut 14 past this position, hut in any case
the intrinsic gauge has provided the i ndi cafion that the nut 14 has been
pulled up to at |east _the_initia ull -u osition. 15 As an enpl ary
assenbl y procédure anBi&et’tgd @db“sgﬁt?ﬁl?%‘gﬁtge g EYIRgYith HEaduwg Ifig‘:ge ﬁwgsm |'s
the tube end Ainto the fitting. Using a wench or other suitable tool the
coupl i ng body 12 &y A d stationary and the coupling nut 14 rotated unti
the marking 50 is just obstructed fromview For enbodinents that use a

si npl er demarcation f o8 FhbusiRiR R gbpdimenhpsingJaspisetiditat ed until t he
edge 14a of the nut 20 substantially aligns with the marking 50. Therefore,
with the present invention there is no need to count or keep track of the
nunber of conplete and fractional relative rotations behveen the body 12
and the nut 14. For fittings Deileg i ired Embedimentshe | eadi ng

1A piftion lod thegh af H
edge 50a can also be precisely axially positioned so that in the FTP the
| eadi-ng edgel!®0a wi | | Wbk micrakt o Hg.spadedinversiont Wil fbor dusenbednigerdinainodn t he
nut 14. The | eading edge 50a is positioned such that when the proper
pul | -up has beenexefnplcy mdnner hebding inagrforated iftd a stahdard gvm (rrruledst e wibie Hitgrpe
| eadi ng edge 50a. During subsequent remakes, the nut 14 axially 9 March
2004 wo ovzozt a dsserblpdiawewes, thisldedctipteonfis friténded salehexempieryt io mcid eveaplimoper
pull up. After a predeterm ned nunber of remakes the forward end 14a of the
nut 14 aligns wdnl itlherater ¢k |dongepesdad Lidtntades tolfi eharprekdnt gnde@tion, ad elxyrefore
substantially covering the marking 50, and the assenbl er knows that the
fitting 10 has h&ekld henedenkttuet e a fioiitiig saher Petshes efat@k iordinanytkilldn thasrtbeen
axi ally advanced a predeterni ned anount relative to the coupling body 12
past 10 the isni twidll relillylund@sieohaid apprecialhmatake advehttiagdah Hegduneeprattive th@adi ng
and trailing edges 50a, 50b of tire marking 50 can be determ ned from
desi gn anal ysi s vadelvaiget 6f @bd fidRka afkDedubldgstthe afbyelaingy 26afe6 ¢conmke goker ed
by the nut 14 after a nunmber of renmakes that corresponds to a predeterm ned
advance of the GeipibiydFdikardpfle, 20l abi fepirPosed Bf LoltplonNte pedynt Iveheyond t he
predeterm ned initial pull-up position. Although the 15 precise distance Y
can be determ negnRARniPEHLREGn hR_IngletBRuIb Oy fitidnd dr WiBlbiy O/, paB BGHIER in
| ocation of the trailing edge is not necessarily required to practice the
present uiventi %-ichTPt'og,eri S3sBBBIFUS CddtAmBHRAEInaPRt b9 ki80S rbatidR Yeaky he
required to give a close approximtion of the desired additional axial
di spl acenmentzbeyigpgi-4 pgtsi ni tial pull-up position. 20 Regardless of its
form the marking 50 can be precisely machi ned based on t he machi ni ng

profile of the body #@e §ghdafiofitihd)8ssemblli10GndMARY aG8SyIRB LAGE YE 3hPa 88\ ling
per manent visually perceptible indicia for determ ning proper pull-up of

the fitting 10. ;\\Wish l"kéfcgi(i];ﬁﬁg%&}@li ReIEEPHRL &l 16 EMT8 SRy thiddddd Al a
variety of different enbodi nents of the invention. These variations are

intended to be exerRkabYplind ndP iNRtdtByaRdadiol! A 200hd k8 GRS Ednegt L@
limting sense as to the scope of the invention. Wiere |ike parts are used

for the fitting1Q;.FiERe BuptiREbRRAY by bt A WtaliSS BBy thd b6 12 284 MRMeh 2004

wWo,ovzozt4 16
25 14. The term “relative” rotation is used herein because although a typical assembly

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




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 ®@iMaeshecD
treated to be wWsdphhy perceptible to the fitting assenbler. The raised
portion 100 10 defines an edge 102. The nut 14 (omtted in Fig. 3) is
installed onto the body 112 until the nut hack 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 simlpPar to the trailing edge 56 in
Fig. 1. In Fig. 3, the raised portion 100 is fornmed adjacent the back end
of the 15 body f hrpasst ih8sntihhowéve rqntanidatpd tel thebaiysti2t ookl wfrotahd wisiekiokigng~0
will be determned for each size fitting as previously described

her ei nabove. | n t héeenbbdstatmnbrypbr Hiegnatidgly trhetiorsl sederpoarn tebdd beQQpidafth heth a
| eadi ng edge 104 and the edge 102 is a trailing edge relative to the

| eadi ng edge 104. thleutlaeddodyycedgte thHdin cpppiisidirecdinadatsioe asettinComks pprid t o
an initial proper pull-up position, and the 20 trailing edge 102 is
positioned and usefittii®1G6.nThecddy dnd nhhee agsalth bewiddd miththes shged penions 2akes
of the fitting that the nut has axially advanced a predeterm ned di stance
"Y' past the initiradpe@ively- taPaspieSin tharuse \¥ienwidneh BEtothkd tadii g Nisnpadttthe td1Rive
trailing edge 102, the assenbler !nmows that the fitting 10 has been renade
t he nunber of {g magmlidtat corresponds to the predeterm ned axial distance of
novenent of the nut 25 past the initial pull-up position. It is inportant

to note that in the varhouse@edead 1esttEe BRIvEI2Nhas alckRiW 8brear FaLskidN Gy 28 iRy
be used to indicated the target initial pull-up position, precise 9 March

2004 wo otizozta temédsa:bh%maﬁmny afl thQapiirodd ik hugting vaBy Kb Nordis vae s s
requi red. The assenbler, for exanple, may go past the initial pull-up

posi tion marking, pelfeBSkimiathRRld ARalihYmekth 2BACUE oMl eHd of A Sougling vRyeZENt

i nvention contenplates that the |eading edge of the marking, 1 n the éxanple
of Fig. 1 for exa A i 1 ndi i t I t
't the nut 14 15 (RSCaTER oty 3 ang e A e 0 sl e PR af

pul | -up pOSitHQ”_@%EhP g&ﬂ%ﬁm@&@%??ﬁﬁgr&ﬁﬁﬁfﬁOre’ t he di stance "Y"

illustrated herein is not necessarily limted to the distance between two

edges or demarcations ' i I h k4 be
understood to be the d?ﬁset%tﬂg%_a%?&lgyg@tﬁgﬂgﬁ%&%f%| ggﬁéﬁ%%‘?& %f%?_ﬁée&ﬂeut
pul | Up posi t1on cdtt ausangs kit 32 1R apRebiic doffbn Y6 0hebithadghl e bord
somahat axi al 1y BEyBREHEREC R SR aailbds? 12T hEkbi Bl SR RG AR
the assenbl o 't nat PEES R g pé St R UAEE, Tt il Binl R FOMER 1
posi 11 on wi t i t RS iar Tne Fo ofe eme i e e utnind tooldh P65 M Geh 02
of the 20 portion.100 thus, bei visual _indication of .

addi {1 onal "axi al BTS8 Seranerdre i 1R DabeT weo st Al e Fom,
position 56. Fig.%éa%%k 6%159[§%Em5&ﬂ3.3 but with the raised portion 100
axially spaced fr MEHe oé@ ¥Rreads 18 for some sizes of fittings. In the

nbodi t of Fig. 6, th Ki 50.1 i sed.. ti 110,. 112 . , 25
fe or ?re:jrrgg t (r)\e blogy neg&le g‘fﬁ’ag;ﬁ%erﬁ%bf g? ls\gﬁuslrtrg{ﬁ%?%Elgggfn!stggsg?ﬁﬁ fi pffggriesmused
to indicate the igLti Il - it whilg.th i sed 1i
192 1's uoed to i noss ee i ud BRuglich: Fek e R Tt et (A EHBn)
has iall d d 9 March 04 WO 011 2 4 18 5 t i hed
i st ance ¥ 1 r 6 (H0 AR IERS 0 2054 P68 nata EITIE FHo BFGIS e

initial pull-up pgsitjon corresponds t traili ed 110a,of the raised
portion 110 so t ?cet‘h% CouE ‘§%6°‘58?‘Ff’6r?31% af“’s"’éh%g%eér&&%éltfl‘if t"@S\F@‘lEé\de &n
the nut is in the_initial pullu ition; .and further_that the additional
pul | -up positi on SR 15t3ttb%ﬁﬁlega?5§g1§§n@suqt%ﬂ'g b wrY B dgws theaansgrhquldsr
second raised portion 112 so that the second raised portion 10 112 is
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
col or or roughening or otherwise to aid in the visual perception of the
marking SO. In the enbodinment of Fig. 7, the marking 50 is realized in a
manner simlar to 15 Fig. 4 e,ccept that the marking 50 is forned as a step
120 in the neck 52 of the body 2. The step 120 forns a Leadi ng edge 120a

o A N N '



posi ti oned adj acent the back end of the body threads 18. The marking 50 is
thus 'realized in the formof 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 ngtdrén poo4 he
initial pull-upoRpsd:id on. 25 In the enbodi ment of Fig. 9, the neck 52 of
the body 12 is tapered axially over a predeterm ned 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 9 March 2004 wo otnozta t9 5
tapered portion 140. The edge 144 corresponds to the initial pull-up
position 56 so that the groove 142 is substdmtially covered by the nut 14
when the nut has been installed to the initial pull-up position 56. The

aei al extent -of tHeoftthperwplingdrdy dh hirderf dindasartfbreulel 33, dddethyhdvergefamlityher
predeterm ned axi al displacenent of the nut 14 during subsequent renakes of
the fitting, so tdyiitdrichkbdrespdRacahdide tréspectivdlyy tha atOclswehsteasitddadbbyt thowbdimgd by
t he nut when the nut has advanced the distance Y during subsequent renakes.
The mar ki ng 50 i nutdaimall€rbodi nent t hus conpri ses the groove 142 and the
tapered portion 140. In the enbodi ment of Fig. 10, the threads 18 of the
body 12 are precisel yltnedhpses: soOndth dat tHeeprbRakinedttiod §andaflidika tb MeRese 18
corresponds to the initial pull-up IS position 56. In this enbodi nent then,
the nmarking 50 i geéaty ZRstrid inh@e ldeswingl MBgy eiftral fddh®: tditeadsonk&an bk 0S.
11A-11F illustrate various groove shapes or geonetry formed in the neck 52
of the body %3 tm&ﬁ\ﬁﬁﬂhbggﬁgeﬂwéﬂﬁmthe mar king 50 in the various

enbodi ments of the invention herein that use grooves. These are intended to

be exenplary in naturend @usfd hlt s irchides s RivatdeeRald:GHb Bler Qb BAY &eraliape is
not critical to the practice of the present invention.” In particular, Fig.

l1H illustrates @ GhoRV&arfay g «Akhe8d HePidcEalalesifeor Eieqe%éﬁgiuie'wk@ttﬁé an

enbodi ment of the intrinsic gauge invention that uses a that Is

instal led on thesnegks Qe 1g dpAed dowPAbAE thd &)%B%I?g E%?hlizf‘gﬂ ILrAYE. O is

rai sed portion.of the neck 52.” The band 150 may be ored or otherw se

visual ly 25 percgl@vtgn%mﬁgn%air? cmhlmqg%ﬂga{gg% §9|bgg?§ngt£& m%é%mﬁ@g ?niahaom)

can easily extend over 't ~150. _ cludes a visu
percept Lol BT KA bilaptutopedcd ad uanihd i) i R SPRy . 500
to cause inward radial displacement of the ferrules 32, 34 to swage them into a strong
and fluid tight.grip on the tube wall C (see Fig. 2).
The relative axial displacement of the coupling nut 14 onto the coupling body
12 is related to the number of complete and fractional relative rotations between the
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 tums 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



zo 5 56 and a predeterm ned axial distance Y of novenent of the nut during
subsequent remakes. Fig. 13 illustrates another version of this concept in
whi ch the band |50 includes a raised |ip 152 that defines an edge 154 t hat
corresponds to the initial pullup position 56 of the nut |4.gfk&h 2bd4
illustrates agpfhgh,;gmbodi ment in which the band 150 includes first and
second rai sed portions 160, 162. These raised 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
remakes, respectively. Again, as noted herein before, the distance Y can
correspond to the axial distance between the initial pull-up target
position 56 and the additional axial displacenment position (50b in Fig. 12
or 162a in Fiy. ddlingfmatwexahphe} loendtn ré¢s fewvle SdpoWdateverake adasali shphee
between the actual initial pull-up position the nut 14 is funed to on the
body 12 and t he radided tcomqad makies ifl @cienfontan pesinbieom inEdgrtedtsy advhnurstthataed 4
anot her enbodi ment of the invention. In this exanple, a generally
cylindrical bodyaxbdigdepmdsheaeye seffidichtsfoninttat hdbug of thd Betib 10] Ogedrddyncthg. The
body band 200 extends axially to a position 202 that is precisely

-determi ned to 2Qheanasgend tb ehethogy i Dbéyoal thiupdintiptypieaily ha@dmhfbdakd bhmenut
|4 on the body 12. The fitting nut 14 includes a nut tab 204 that is
attached to the figipraedgenide ab thbedesivdbiliidain e Applichidhs24 phrsnif @énmaRes. Wi t h
an outer dianeter that Is less than the inner dianeter of the body band 200

and has a regr enfvee@4audhovEhivantingldr the nadMadnte theatip 12 harihodiridl Rueasds 1 S
by relative rotation between the nut 14 and the body 12, the nut tab 204 25

advances towar d ;fagesh@sl¥ddand 2ive Whiandkhlecehd Hankslefs BLguat kGiigeaM t h
the forward end 202 of the body band 200, the assenbl er knows that the nut

14 i's in the i NigilimRUh bl PdBRS kild RMiabAk®eRdf¥maitebe axi al di nension of
the tab 204 can be 9 March 2004 WD 01l 20214 21 5 predeternmined to

correspond to the axjpl. diagianat & rahd of (e iMthid WA NRSEsid Yhidhg: suRseguent
remaekes of the fitting 10. H this alternative situation, the nut 14 is

advanced dur i N9 sbREQHSAL cABIRK SR U | By URinkRrRaH RLiAA? ant iRt hODY

band 200 covers 204 its the Torward 'end 14a of the nut 14. In

the embodi mg tagiug'éidgvicelarﬁm By rﬁl@tﬁoc?o%giig ﬁn%lgaggﬁ)gghwm *3‘35 hesaoigpt er

10 dianmeter th I'S greater than the outer t he bl band 200.

In this case, a 4 ] Jhal tab
204' can slide govlél}r]ﬁ?tﬁfégdb%ndgldezgﬁg&g%g% fl?sri:il}l ichfl %rﬁﬁﬁa&%%%gﬁlt%?%ﬁ bieslggd

L e o 1L e
e o i et e
Rt A ol A R
exanpl e, a raditﬁfs g(ﬂ\éé\al\ﬁ?(ﬂﬁ pv?nsﬁﬁrg\?v%ﬂgggﬁlt%&pﬁr/ng%ﬁg%%‘# rgugﬂx{.ﬁg%ﬁﬁ?gﬁﬁ%ﬂme
nut 14 1S instal] ef OnLo %N eabREYadk oMb b cbiige BRIKOBI B2 ol 56 !

visible in the pos?trion Corresponds o the TAItla 1;S’ul | -up
position. The axiaLJ | en H} f the rkin ’go an. al OFﬁﬁ’ S ie ted to
correspond to a” HB?ré‘%’ Hgﬁaﬁﬁsﬂrﬁaﬁ”g]b é%‘?ﬁ@ﬂ% lsi%ﬁ\? %Sﬁlusﬁﬁt?&i‘fﬁﬂuri ng
subsequent ren’a{ses T?lg érggvef Isbt ltsn%rejftgr'ablwgtﬁ %gr]a?n nnl'clIi &eétl:essarily circumferential.

23 'Altematively, for example, the groove 50 could be formed in arcuate sections 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 edgs




advances to a point where the marking 50 is no longer visible in the w ndow
220, 't hen 9 March 2004 wo otaozta 22 5 the assenbler knows that the nut
14 has been axially advanced the predeterm ned distance Y. In the

enbodi nents described thus far, the intrinsic gauge is realigghr¢i200ae form
of a marking 5§U%ﬁéu?% one or nore demarcations that are initially visually
percepti ble and™t Plhecone visual l'y aligned or inperceptible at the
initial pull-up 10 position or the additional axial displacenent 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 enbodi nents are al so refensed to herein as intrinsic
gaugi ng because they can be incorporated into the fitting assenbly 10 and

used without tshe greded 6F othch BPRIHY @elircRihChN ANl GRUSHIAERL GOy (D obb g
reference to Fig. 18 then, a raised band 300 such as a netal stanping Is
positioned on thgiRedwaneck 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

di spl aces it when themputyildsdidsn £PeEE thliGeicfbd | | o= kL 6.
The band 300 may aIsoTbe ﬁhd% tonbreak amaglaﬁgﬁ %ﬂ%oﬁﬁ%g¥%gﬁgg§%ggggﬂg

initial pull-up copghtd @0l WABE Bd BEnBUD b peth E@Eerﬂﬁﬁ{h anahgﬁh%lﬂo‘e-’vY;ﬁl%ed

axially a predeterm ned distance Y during subseq t renmakes
fitting. Wth ret -1 9: . Fhg t LN j : realized
usi ng col | apsi bl félﬁ{sggg&r{ %gf 1216(10)%(?%?’3“?3%%?@&“52#%? E??%Sgﬁ%é@?‘ &i‘ﬁ&l t%ﬂéB)

s installed n LIS ARdueld. AROW Al DRGH.SRcsTE | 0ok eah 0l 193000

includes a plurality of axially 25 exten abs
&e r

includes in this_exa _a_radial, f.Lange 403.. The. forward f.ace 404 qf,each
flange 403 is pr B%rlﬁgug&f K8 ¢ ?%%alt‘ém%ggraélé g&&‘a‘“{,ﬁ thﬁ? ﬁ%nglﬂﬁ‘iglfl‘?qaarm‘pglq%-tﬁ%

position 56 for h&%g%t ﬂﬁg 'precisg lcln\c/:%i{ignhan%op%%iti\é\gngook%gztl;l'aéillin%;edge 50b is used as a
| marker so that the assembler can pull-up the fitting 10 by advancing the coupling nut
14 relative to the coupling body 12 to the proper initial position, referred to herein as
15 the “predetermined initial pull-up”. This predetermined initial pull-up condition
corresponds to a predetermined initial axial position of the nut 14 relative to the body
12 for initial pull-up to swage the ferrules 32, 34 onto the tube wall C. To aid in the
visual perception of the groove 50 before the assem.bly is in the pulled-up condition,
the groove 50 can be colored as by applying a pa.i'nt or other coloring material to the
20  visually perceptible surface, such as the bottom groove surface 58. For example, an
adhesive strip with a suitable color can be placed in the groove 50. Still further, the
groove surface 58 could be knurled or otherwise changed in texture or appearance to
be easily seen to the human eye. Further still, a snap ring may be installed into the

groove 50.
23 Still as another alternative to forming a groove 50, a machined band could be

formed in or on the neck 52, such as again by knurling, stippling, roughening and so

forth.




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 nmake is avoi ded by the visual indication
to the assenbler that the nut 14 has contacted the ring 400, 9 8=zech 206l | y
the flanges 403. If the nut 14 continues to be funed relative to the body
12, the tabs 4A92%i%)}¢ begin to be collapsed or bent 10O inwardly. This
conpressing of the tabs 402 can be used as an indicator of the additional
axi al displacenent distance Y during subsequent remakes if so required. In
such case, during subsequent remekes, the additional axial advancenent of
the nut 14 onto the body 12 will cause furthger conpression or collapse of
the tabs 402. Conpl ete conpression of the tabs 402 can be used as a visual
indication that the nghr }re idfiaha1-A9 ¥ANGRasBed s RN TR eniocReMeNde hQ drdtivki al
pul | -up position 56. Wth reference to Fig. 20, the invention is

illustrated in uggpkaéﬂv%ém%%zﬁo@l &ﬁthﬂ 430 s, | TRSREKIIRAQh thden lilitdAgy 10

and the marking are t same as the enbodinent of Figs. | and 2 far

le, but th : 0, gl fied. e f &9 i
PR, 0 L S PR s ety 0 i A5
, th t h; r eél i .e in . h
Tarking 50 maki 08 SAG dordrjaRh St B Ghectiad it HeoiBhn R B ABPIRL 0O
i sual f_deternini ' - ; L
A e i S o

L Sl B 5 R AR o S, 05 0 g

‘attached by e ring i's characterize

rigid body 502 and conpressi bl e or.call i.ol e portiaon.504. -The

conpr essi bl e por ﬂlcffiorgcfg%f‘eﬁ a[%iﬁ?’?m@x%fn%‘leenu?ﬂglIﬁd‘é’si%gg?rhﬁeﬂmre Il 0%68”5% %% hed
to the rigid body 502 by a nunber of thin 9 Mar.ch 2004 WO 011 20214 24 5
web- 1 ke Pei's Soksonter PguilgBR i b 1 Biskalie B ite R s 1B 0e iz

cylindrical wall of the co]|apsible portion 504. Fig. 21A illustrat t he
Yt iing 10 i mt haser s oIt tegpare g et e Bt s Beert Aot ap o 4t g koo
installed onto the body 12 to a position whereat the forward wall S06
contacts a formaFﬁ“%E@émiﬂﬁﬁﬁp'the body 12. This may be used as the initia
pul | -up 10 position. During subsequent remgkes the thin webs 508 will

col | apse as the nut i4s é‘kF’éﬁ“FW&ﬁiH@b’dp %}%’r‘ﬁe‘i'“dvﬁ’fth"deg% HOGfG @auetngs the
illustrated in Fig. 21 C. Conplete conpression of_ the |egs 508 can_b% used
as a visual indieatmier igstalisie sehaicnd shinte heifdiingi Uppg eekenth Hohariswiabieor

t he assenbler and can al so be used as a positive stop . to Prevent further
remakes if so re@gal thegouriisg pedy Heisdwldottivany apd thejcguplingmt 14 rofatepgst! &si bl e
stop collar 850 is installed on the body 12 in a manner that allows the

col lar 850 to spmarkingedd ys iuskeADHMEtet; M (YiFhadon AmbgdEienitatiat Uj5, 2 Siigeras,
for exanple, by allowi ng for an axial gap 852 between the collar 850 and
the nut 14 bef ordemamatipy for the F’éﬂﬁ'%§%ltg’eﬁl‘“t1& if erated ygdh the jeder 147096 the B
(Fig. 21E). In Fig. 21E, the nut 14 has been installed to the finger tight
posi tion suckd 20substentiay plignacrrith Wl marking G f Thepeforg itk figakessnt ifenten thae 850.
This contact between the nut 19 and the collar 850 prevents or restricts
the coll ar 850 fis@mnsel terdongt drriesp ywaekhef Bamumbgrsofiremplsigandstragions gsletei on
of proper initial pull-up. Upon subsequent remakes, as illustrated in Fig.
21F as the nut Irgtafiomsttisbreenthedndrd2 and the iyt 1leyond its initial pullup
position, the collar 850 includes a thin extension or series of tabs 854
that are 25 crushed &or Hitihgy W bet widl Heapsle aad remage, diorcleeding ¢lgd Sk Falalsadoance
of the nut 14. For clarity the ferrules are omtted fromFigs. 21E, F. 9
March 2004 wo atpredsely @dally fesition@Rsd thhviotthaFER thniseding edgenBli willrte akitlyt he
coll apsi bl e portion 504'. In the exanple of Fig. 22, the collapsible or
conpr essi bl e25porspiaed ffm@dthe dbraard entigl B0 the mut 1dalThe dekding edpe 3Fors profiongd
series of tab extensions 510 that axially extend fromthe main body 502'.
These tabs 510 cotH éymseheashet dreper pulirap fastren effaiied 1Be duwhmcend héd ofahe makéup of
the fitting 10. 10 Wth reference to Figs. 23A and 23B, in another form of
the invention, tdlignd withitied lepdihg edge plxsi Dudmg SGsayuentt damaleedditizi omdk aaiailpl

di spl acenent position (and distance Y) are visually indicated using a
mar ki ng 600 on the tubing T. In this exanple, the marking 600 is realized
in the formof tw demarcations or lines 602 and 604. The demarcations 602,
604 may be formed into the tubing wall 606 or applied in the formIS of a
band, painted line and so forth. In the finger tight position, both |ines
602, 604 .




are hidden fromview to the assenbler by the nut 14. The first line 602 is
posi tiioned such that during initial pull-up the nut 14 is advanced onto the
body 12 until the first line 602 is visible, as illush~ated in Fig. 23A
the second line (04 is positioned such that during subsequend mMagsrek®Es t he
second |line becomes visible after the nut 14 has 20 been advanced an

addi ti onal axigﬁ”ﬂﬁgﬁﬁacenent Y beyond the initial pull-up position 56.

Fig. 24 illustrates a suitable tool 650 for nmarking the tubing T in
accordance with the enbodi nent of Figs. 23A and B. The tool 650 is realized
in this exanple in the formof a hollow single ended cylindrical sleeve
652. The sleeve includes a rear 25 wall 654 ;3gainst which a tube end 656 is
bottoned. A pair of radial holes 658, 660 are forned in the sleeve 652 and

receive respecsi veiviRlekiaNgid Reths &6 1imE8d acnlhie ptkr)ﬂfél' Buibfig, AGQ# agéﬁe@%&i%ﬂr )éh

separated a predeterm ned distance Y. as the tubing T is rotat

2001 b 01102t PRI HORLAT SheRBubrRorin POUESO0h ARSI
e 502, SO1 s Rkl SRS oo WS B0 AT ZOB D
oo, band, Tkt ko 0ys eyl o TS, BRRSNE SRS,
T 1 4 A S o

position. The nut I's “then mar Sul

manuf act urer Qr the,assenmbler, The ali~trrient mark ot shown) on the
nut is applie to%t #eha}] 'f%ﬁ‘sl “FEE: gI)%’Fgf‘ 'Ialylte%g"f' §%“”\Xﬂ {‘lel]%gl%taﬁpt“\gﬂ%g £E8%5n

i ndi cator 702, and_typiecally may.be lied to.the forwayd face of, e nut
14a or to 15 onegg?’ Spﬁé’gﬁ‘ )’(r}/afl%%%ssob%aﬁ%g ﬁ%‘eﬁrﬂf‘c%gewnﬁ@fls F‘%‘&‘ﬂ@ﬂ“ﬁ H"Eté‘ht ed
relative to the bo or the scri bed n r of full and partial turns,
Wherei  the nur 19 e b gyeiEe N ARPier Fire i BY s e At i tReo e o
aligned with tire finish gosition anchtor 784. Al t hough thi s _ technique
requires the ass&WFFRPNS JOK& @FFdrteauiRed, fAYaREe PE the SoHPLBE MU 14 Felgtye o ithal
pul | -up position is.nnﬁe aiggrat Ig acBieved since there are well defined
starting and 20 SYBHRE RGNS PEYSA hapicdeierginsd ipitigl pulbup ppsiden af\dbough the
exanmpl e wherein the indicatgr band, 700 is installed on the nut 14. \Wen
the fitting 10 igfe&é%gﬁﬁ‘r“‘ef‘d t Gt ifedetsrinsf and grachigediinte dbe bedy B4 ifgisawired, nar k
is applied to the body 12 in axial alignment with the start position
identifier 702" BiRCEhRHioRPE Hsdrailingrdssiginoy Aecessarilyapauired 52 praeiop thorraeald t he
prescribed nunber of full and partial turns until the alignment mark on the
body 12 25 axi al Fyeniongndissstiscivne i famesopieaions Srmaxiery ibEirequited4o give 2 he
band 700'. Wth reference to Figs. 27 and 28, the invention is illustrated
in use with a T §PsetaparpxBoationpidha fgsirpdhgddithmal meinldisniacameanti heyprstifre daigaln t h
three identical fitting ends 9 March 2004 WO 01120213 27 5 804. In this
exanpl e, each fiRWr#PERE@L804 i ncl udes a marking 50 in accordance with the
invention, although it is not necessary that all three ends have the

mar ki ng 50. #& best \Regssss of isifeym, Hg markiag A ea begprédee]ysmachined basdd pmthche
formof a groove 806 nmachined into the neck portion 22 of each fitting end
804. The groove h&EadingpedippoBiR Yoslyahd st Kt shroarkifg providee anamturnthrasdd 18a
of the threaded end 18, thus 10 formng a step 810. The trailing edge 812
may be used to insonangntevisvall npitaptible adicix foa Hetdimsping pegeruliafp dfte fitting 104 ( not
shown) during subsequent remakes. In this case, as with the other exanples
herein, the initial PYitH rafgrepedd theoremBiringsfigurel, et iddsthwe alviageti g dfffeeent
forward end of the nut 14 with the | eading edge 808 of the groove 806, or
may sinply be spabefinedisad théenvenronar Ghee daddtiond erenintendel! ebakkgmpidry gmi ng
anywhere within 15 the groove 806 area. Fig. 29 illustrates another

enbodi nent 23 whikole dddehabd kitbg soB00al iandindOilseaseais apk isexbe tod thc heremtidn. 14
and body 12 after the fitting has been assenbled to the finger tight
position. The | Wierstikkpargsard(@d farythb ditfrar ive dudhyasahy/ b&iyl hattdng fereilbg dike
including |laser etching. The fitting may be di sassenbl ed by the user For
installation 20 and then re-nmade to the finger tight condition with the
mar ki ngs 900a, b aligned. Afterwards, initial pull-up is verified by
rotating the nut a full turn until the markings are again in alignnent.
This enbodinment is particularly suited for fittings that utilize a single
full turn for initial pull-up. The line markings 900a,b nmay be used in
conbi nation with other markings such as a groove to indicate additional
axi al 25 di splacenment beyond initial pull-up during subsequent re-nmnakes.




The invention has been described with reference to the preferred and
exenpl ary enbodi nents. Mdifications and alterations will occur to others
upon a 9 March 2004 wo atno2ta 28 5 readi ng and understanding of this
specification. It is intended to include all such nodificati gngarand004
alterations insofar as they come wthin the scope of the clained invention
or the equi val¥Re¥2%Her eof . 05-,11112001' 001. 3: 04F11 CALFEE HALTER &
GRISWOLD LLP NO. 1258 PUS002~ 9 March 2004 29 1 conprising: Intrinsic
gaugi ng assenbly for a ferrule type tube f sting (10), a coupling body (12)
having a threaded end (16) that is capable of receiving a tube end; a

t hreaded coupling nut (14) that mates with gaid threaded end (16) of the
coupling body (12); at least one ferrule (32,34) retained in the nut (14)

interior; andsa viguald Y Rene eRtusdd fortRY kanregpoﬁéﬁ% P aégenweeqmelﬂgom% (12)
that is V|5|ble en the fitting is in a finger tight condition, and that

is substantially P Bmaft @it Neanlibt ting |ias been assenbl ed on a
tube end to anllﬁsl F§£ ? up p05|t10n IIvvhereln sai d marki ng (SO

conprises at | east t"‘ﬁﬂg%&ﬂ %&kﬁg%zséﬁmd r{héi%hﬁo? e'?%grtgéﬁ%ow

forma leading and trailTng nar |ng e sal d adlng e

correspondi ng 0,3 predstangl aeg L trhé"rm%l:fed Hlh, 0, ipﬁbeaaﬁ ¥ ofigand a

finger tight position d sai ai'ling e respondi ng to an

dditi I d I I d
body beyond sai AP o R ﬁ%ﬁ%rﬁ%tsﬁf?%%?&'eﬂ?@*” A

of ol Q.Qm"‘z’”ﬁia@fiﬁfngaac%e@rné’ﬁc Euf Lol G0HE 18 R0 o ATSEFETE Y

until the nut back end 14a covers the raised portion 100. In this condition the nut 14
will at least be aligned with or cover the edge 102. This edge 102 then corresponds io
the desired initial pull-up position of the nut, in a manner similar to the trailing edge
56 in Fig. 1. In Fig, 3, the raised portion 100 is formed adjacent the back end of the
15  body threads 18; however, the precise position of the marking 50 will be determined
for each size fitting as previously described hereinabove.
In the embodiment of Fig. 4, the raised portion 100 defines a leading edge 104
and the edge 102 is a trailing edge relative to the leading edge 104. The leading edge
104 is positioned so as to correspond to an initial proper :)ull-up position, and the
20  trailing edge 102 is positioned and used to indicate to the assembier during
subsequent remakes of the fitting that the nut has axially advanced a predetermined
distance Y™ past the initial pull-up position. When the nut 14 aligns with the trailing
edge 102, tﬁe 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




t hreaded end of the coupling body. 4. The assenbly of claim2 wherein said
machi-ned surface is knurled. 5. The assenbly of claim1 wherein said
mar ki ng has an axial position that corresponds to a predeterm ned axi al
advance of the coupling nut relative to the coupling body fog mMdrth 2004
pul | -up. Enofan AMENDED SHEET 9 March 2004 30 6 The assenbly of claim]
wherein sai d mM¥O&A¥ tonpri ses a machined recess in a neck portion of said
coupling body. 7. The assenbly of claim| wherein said marking conprises a
machi ned recess in said coupling body. 8. T he assenbly of claim 1l wherein
mar ki ng conprises a band having a predeterm ned axial length. 9. The
assenbly of claim1l wherein said marking congprises a col ored nachi ned
groove. 10. CANCELED. 1 I. The assenbly of claim1 wherein said narking

conprises a deyrar gabief dr bt B4 Sith aJelnyaﬂng;stnb%sﬂmfan fﬁ@agea@@y f@ﬂ"es!am le,

corresponds to a predeternlned axi al di splacenent of said nut rel at!ve to
said body for ini tial 1411 ass Sy
demar cat i on corrprrl}l?a% }g&r‘i5 !é‘ gﬁeh%#% UEB)%glt an?ll °’ 6, ¥ e?gtﬁidp\?m&%wqéor%eﬁ ‘end

f d |
Che body_ by sl o %ﬂ%&“?@@?ﬁ“ﬂ%Jg‘lé“x".ﬂgﬁﬁﬁ?‘?ﬁ%ace@ﬁt‘&f Bt ?f” e RhL {E k0,
gfngiel' tif the

The assenbly of c&%n %gF@th ggmﬁﬁh}nﬂﬁﬂﬁ Qﬂﬁﬁﬁﬁ@kﬁﬁﬁﬂp ptifthe,

obstructed from view been axl a ace

the body by at Ieaggﬁgsfa% a]'Ped eqdsl ertmtpaqd og’*xsxp tReh t’ﬁg% %gnru%'t{ﬁ'tﬁdﬁﬁon% Sgljﬁ)fly (l

4. ' Intrinsic g ferru dreless g as

D). 10 achieved. Therefore, the distance “Y" illustrated herein is not necessarily limited to

the distance between two edges or demarcations of the ‘marking 50, but more
deécriptively should be understood to be the distance of additional axial displacement
of the nut 14 during remakes from the initial pull-up position, whether the initial pull-
up position cofresponds to precise alignment of the nut 14 with the target initial pull-
15  up position 56 or to an initial pull-up position somewhat axially beyond the target
position. - Thus, for example, in Fig. 4, the axial length of the raised portion 100
provides a visual indication to the assembler that for initial pull-up the nut front end
14a should be advanced at least to the leading edge 104, but could also be advanced to
a position within the axial length of the portion 100. The trailing edge 102 of the
20. portion 100 thus being used as a visual indication of an additional axial displacement
distance beyond the target initial pull-up position 56.
Fig. 5 is similar to Fig. 3 but with the raised portion 100 axially spaced from
the body threads 18 for some sizes of fittings.
In the embodiment of Fig. 6, the marking 50 two raised portions 110, 112 are
25 formed on the body neck 52. The first or leading raised portion 110 is used to
indicate the initial pull-up position, while the second raised portion 112 is used to

indicate during subsequent remakes that the nut (not shown) has axially advanced a




conprising: a coupling body (12) having a threaded end (16) that can
receive a tube end and at Emo f a AMENDED SHEET 31 9 March 2004 | east
one ferrule (32,34) and that can be nated with a coupling nut (14) as a
fitting assenbly; said coupling body (12) having a visually qgmaaamooll e
mar ki ng (50) thereon that is visible when the fitting assenbly is in a
finger tight cBR&PHh, and that has a predetermined relationship to the
coupling nut (14) when the fitting assenbly has been properly pulled up on
a tube end; said marlang (50) corresponding to a predeterm ned axi al

di spl acenent of the nut (14) relative to the body (12) for initial pull-up,
wherein said fitting conponents nmay be remagge wi th additional axial

di spl acenent beyond initial pull-up. 15. The assenbly of claim 14 wherein

sai d marl ci Ng sCOMPEdeReSindd Bﬁﬁh&“@%&%&mg&%?go&t@dﬁp&é. el io 0.6 A0

assenbly of claim15 wherein said surface | cent a back end of said
ol d machi ned surtasd s SgRas Pag TRRshatsRERRER Moot MR AR o o
e g s o Pl BLaesas ho 4 ORGSR, el W SETY GRS
(e cauL 01Ut okt Sy RSSO R L A B B R0,
nut rolative o LigBAey, FYPRSAL s Al R 1 S LIBE AT
Y0 1410y COFPE | B0, L3 e 2 BB Bty L DELSSRIAD
3: p4PM CALFEE HA TtEF\::e%, Gi Ie~.\I{dOrD ]t_LP_ EG(}). 1258 itﬁéﬁllut?OOZAf %2 9 March 23004.
b. said form ng StERCEMPASTHE BUSHR PBRIY £R & HAKIRGTLOMESRE S&t5En T
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 S0.
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 aﬁd 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 unti! 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




to a predeterm ned axial displacenent of the coupling nut relative to the
coupling body for initial pull-up; and c. assenbling the coupling nut onto
the coupling body tntil the marking corresponds with the nut. 20. The

met hod of claim 19 wherein the step of form ng the marki ng cemrtis2804 he
step of machining a groove in the coupling body. 21. The nethod of claim 20
wherein the st@%“ﬁﬁmgbrrrring the marking conprises the step of applying a
color surface to said groove. 22. The nethod of claim20 wherein the step
of fozm ng the marking conprises the step of knurling the surface of said
groove. 23. The method of claim 19 conprising the step ofinparting relative
rotation behceen the nut and body to producg, an axial displacement of the
nut relative to the body until said marking is substantially visually

obstructed. 24, Té}:%héﬁ%ﬁ%% Rh. chl eﬁ%%?ﬂ"@ﬁfe bdhdl 'Fbezhgtirﬂgalgjéstli?%@sg%n g go

mar ki ng conprises the 'step of form at least two demar

coupl i ng body; angl,for gﬁiﬁg% P8 sqsggrggﬁ ichrb%eaaﬁnglse' @%@lwh %dgs nﬂpﬂasabeen

trailing edge wheiein eadi ng orresp 0 axla Ispl acenent of
the nut relative. . LRt I h ptting,and. t
trailing edge co#%%%%%ﬁﬁggg%ugﬁ&ghg%@%@%ﬁ 'é%#a‘ﬁgFé%ﬁgggﬁ%ﬁF%gﬁoﬂﬁgq%&t
relative to the Qo eyond t heg ini.tial |l -up.. 25.. l.ntrinsic ugin
asstenF: ydf or ?ht EE%Y;? iq?%/%ﬁtﬁ?cg}‘ ?tfﬁ% ﬁf‘iﬂ% fp %g%?fl&d?ﬁng ch%’ ng?ﬁntn?f?'g?% t_eg‘habl y
installed on the,bo nd at |east one_ ferrule, e asse conprising: a
gauge device i nsfl'érllq%a&éﬁqu(swer%‘fﬁ‘ﬁé’r}f et ‘tﬁﬁg’b%y}pﬁn@enﬂﬂ?‘?" &° gT‘g‘e\]/‘?(té Emv
f a AVENDED SNEET . = 05-t1-2001 p0l 3: OSPM CALFEE HALTER & GRI SWOLD LLP h~
1258 p USOC2491 F“bé‘/%a?“aﬂlyr?"}f"%dlkgﬁ%%“‘éo n gﬂ'A RaFaidxanced the flistaage| Y during
percepti bl e shape when the fittjng iis first assenmhled jn a fnger tight
condi tion, and aS‘CEESFY MY {I‘be %‘é‘?k@'@piq GRS §ﬁ3§$mﬁﬁéhu5t%§1w¢5ttﬁﬁ§m%e
pulled up to an L@;&é§#§EU||ed up condition. 26. The assenbly of claim25

wherein said dev RepEdRorticRides as the fitting is pulled up. 27. The

assenbly of claimZS wherein said device is Iooselg installed and
the embodiment of Fig. 10, the threads 18 of the body 12 are precisely

machined so that the back end léa 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 shapcé or geometry formed in the neck
52 of the body 12 that can be used for the marking 50 in thé various embodiments of
the invention herein that use grooves. These are intended to be exemplary in nature to

20  1illustrate that the particular groove shape is not critical to the practice of the present
invention. In particular, Fig. [1H illustrates 2 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




free to rotate when the fitting is in a finger tight condition) and wherein
said device is restrained fromrotating when the fitting is pulled up. 28.
The assenbly of claim 27 wherein said device is axially conpressed and
changes visually perceptible shape upon further pull up of tdwmafdht2008g. 29.
Intrinsic gauging for a tube fitting of the type having a body, a nut

t hreadabl y coupPdd22d¢ t he body and at | east ono ferrule, conprising: a
first marking on the body and a second nmarking on the nut, said first and
second mar ki ngs being aligned when the fitting is in a finger tight
condition, said markings being unaligned as the fitting is pulled up, rind
sai d marki ngs being aligned again when the fjtting is fully made up. 30.
The assenbly of claim 29 wherein said first "and second marki ngs conpri se

iall lented Li l,ati tQ. | ' f :
31 The et hot of "L APRERRRIEA &1 dBhE e PR dHud AR Iibe SORARRY
On e nut, et el 0,28l g4 K110RLLEAL1ARRH Jind BLEGPLPLALRSH, FRANGS

when the fitting T'STh nger condi'tion, are una

AL LSt ol etk 66 L RS ongs ORI Sty AP alh Bl o
/ NoFD! No/ Noc / Ny 1P REFS) ek R b BB AR ESEoopRger FRSSIREHC, KD b /
OF /NF [NF/ NC ! NFb[g/ndN Q% /inNc?ud/esN 1(':54 grlzdcseémor%gg Il}bnl\rféons/ {\EO, Ilﬁi\w Théslf}l‘raised portions
10 160, 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 .distance Y can correspond to the
axial distance between the initial pull-up farget position 56 and the additional axial
displacement position (50b in Fig. 12 or 162a in Fig.- 14, for example} or can
15  correspond to axial distance between the actual initial pull-up position the nut 14 is
tumed 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

20 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 bedy

threads 18 by relative rotation between the nut 14 and the body 12, the nut tab 204

25  advances toward the body band 200. When the tab back end 204a aligns with the

forward end 202 of the body band 200, the assermbler knows that the nut 14 is in the

initial pull-up position. Optionally, the axial dimension of the tab 204 can be
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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 positioln or the additional axial displacement position. The general concepts of the
present invention can also be realized in alternative ways that incorporat'e additional
fearures of the fitting 10. These alternative embodiments are also referred 1o 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 awé.y 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 examplé a ra&ial 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 bedy 12 untif 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 tumed 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 adiacent 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 riné 500 is preferably metal 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. Thé 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

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

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

10 position. During subsequent _rcmakes 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 installed to the finger tight position
(Fig. 21E). In Fig. 21E, the nut 14 has been installed to the Vﬁnger 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 830 includes a thin extension or series of tabs 854 that are

25  crushed or otherwise 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 exaniple, 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 suttable 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 forwﬁrd 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 tums, whérein the ut 14 is rotated until the
nut alignment mark is axially aligned with the finish position indicator 704. Although
this technique requires the assembier 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 aligﬁs with the finish position identifier 704’ on the band 700°.

With reference to Figs. 27 and 28, the invention is illustrated in use witha 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 édge 808 of the groove 806, or may
simply be specified as the forward end of the nut 14 axially aiigning 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 tum 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 eccur to others upon a
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5 reading and understanding of this specification. It is intended to include ali such

modifications and alterations insofar as they come within the scope of the ¢laimed

invention or the equivalents thereof.
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a coupling body (12) having a threaded end (16) that is capable of receiving

a tube end;

a threaded coupling nut (14) that mates with said threaded end (16) of the
coupling body (12);

at least one ferrule (32,34) retained in the nut (14) interior; and

a visually perceptible marking (50) on the coupling body (12) that is visible
when the fitting is in a finger tight condition, and that is substantially imperceptible
éﬁer the fitting has been assembled on 4 tube end to an initial pull-up position;

wherein said marking (50) 'éompﬁses at least two demarcations (56&, 50b) on

. said coﬁpling body to form a leading and trailing marking edge; said lcad.ing edge

(30a) corresponding to a predcténﬁincd initial pull-up of the assembly beyond a
finger tight position and said trailing edge (50b) corresponding to an additional
predetermined axizal disélacement of said nut relative to said body beyond said initial
pull-up.

2. The assembly of claim ! wherein said marking comprisés 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 as'serﬁbly of claim 2 wherein said machined surface is knurled.

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.

Epofzn AMENDED SHEET
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recess in a neck portion of said coupling body.

7. The assembly of claim 1 wherein said marking comprises a machined
recess in said coupling body. |

8. The assembly of claim 1 wherein marking comprises a band having a

_ predstermined axial length.

9. The assembly of claim ! wherein said marking comprises a colored
machined groove. |

10.  CANCELED.

11 The assembly of claim 1 wherein said mﬁking comprses a
demarcation that is axially positioné:d on said body and corresponds toa
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 é forward end of said coupling nut when the nut
has been axjaily displaced relative to the body by said predetermined axial
displacement 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 predetennined displacement for initial pull-up.

14. - Intrinsic gauge for a ferrule type flarcless tube fitting assembly (10),
comprising:
a coupling body (12) having a threaded end (16) that can receive & tube end

andg at
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that is visible when thé fitting assembly is in a finger tight condition, and that has a
predetermined relationship to the coupling nut (14) when the fitting assembly has
been properly pulled up on a tube end, sai<§i marking (50) corresﬁonding toa
predetermined axial! displacement of the nut (14) relative to the body (12) for initial
pull-up, wherein said fitting cofmponents may be remade with additional axial
disPIa.cemcnt beyond initial pull-up.

15. The assembly of cla.i.m 14_whefcin sa:d marling comprises a
machined surface on the couplin grbod_y.
16.  The assembly of c_la'im 15 wherein said surface is adjacent a back end -
of said threaded end of the coujaling body.
17.  The assembly of claim 15 wherein Said machined surface is knurled.
18.  The assembly of claim 14 wherein said marking has a predetermined
axia.l' length defined by two dcmarcétion_s, a first demarcation corresponding to a
predetermined_ axial displacement of the coupling nut relative to the coupling body
- for initial puII-ﬁp and a second Hemarcatioﬁ corresponding to an additional axial
displacement of the nut relative to the body beyond said initia! pull-up.
19. A method for gaugiﬁg proper pull-up of a coupling nut on a coupling
‘bo_dy in a ferrule type fitting, comprising the step§ of:

a. forming a visually perceptible marking on the coupling body;
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corresponds with the nut.

20.  The method of 61aim 19 wherein the step of form.iﬁg the marking
comprises the step of machining a groove in the coupling body.

2l.  The method of claim 20 wherein the step of forming the marking
comprises the step of applying a coler surface to said groove.

22.  The method of claim 20 wherein the step of forming the marking -
comprises the step of knurling the surface of said groove.

23.  The method of claim 19 comprising the st‘ep of imparting relative

' rotation between the nut and body to produce an axial displacement of the nut
relative to the body until said marldng is substantially visually obstructed.

24.  Themethod of claim 19 wherein the step of forming the marking
cOmp_riscg the step of forming at least two demarcations on the coupling body; and
forming said demarcations as a leading edge and a trailin g edge wherein the leading
edge corresponds to axial di;piaccmcnt of the nut relative to the body for initial pull-

. up of the fitting and the trailing edge corresponds to an additiona] axial displacement
of the nut rglatjvc to the body beyond the initi_ﬁl pl;lI-up.

25.  Intrinsic gauging assembly for a tube fitting of the type coxﬁprising 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
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having a first visually perceptible shape when the fitting is first assembled in
a finger tight condition, and a second visually perceptible shape when the fitting is
puiled up to an initial pulled uﬁ condition.

26.  The assembly of claim 25 wherein said device axially collaﬁses as the
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.

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 ganging for a tube fitting of the type having a body, a ﬁut
threadably coupled to the body and at least one ferrule, comprising:

a first marking ofz the body and a seco—nd marldng on the nut, said first and
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 ina.rkings being aligned
again whén the fitting is fully made up.

30.  The assembly of claim 29 wherein said first and second markings
comprise axiélly oriented lines relative to a rotational axis of the nu‘t and body.

31.  The method of claizﬁ 19 comprising" the step of forming a second
marking on the nut, wherein said markings are aligried i a predetermined manner
when the fitting is in a finger tight condition, are unaligned during initial tightcnin.g

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

displacement of the nut relative to the body.




