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e {eld of the Invention

[0002] 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’fﬁtting has been properly pulled up.



arrangenent 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 fl ange. Thﬁ cougl |Er}g Zod%@t t he ot her
end nmay be joined to t her body,
flow control device and . so on. The coupling bod
i ncl 149028] Berrelgitypq fubeafitings agsp Wil grogm g’a fﬁﬁw Herrule
and a shoulder or stop axially spaced fromthe

fittimg etherd hap bedrn highTyvsugressipl fiy oveoritbyesrs ds @r sequential e&ipping
including a rear ferrule and a front ferrule, are
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bet'ween the coupling body and the coupling nut. The
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etigaged witth threddmomiose erbof the eoupling hodyr Thespupling bady includes a
coupl | ng body. Upon relative rotation of the coupling -
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owar ds each other, the tapered ferrules are
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and radially displaced
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to a custoner in an assenbled condition with t

cheponents of ferred, ducliding rerago ferilagndua froah é'eIT\Hb are positioned
coupling nut threaded onto the coupling body to a

withitd ehe tdoﬁﬁ[&n%: aneliahd ore fiteeposad detiobenr theheoupdingpbody and the
tube end axially into the fitting until-it bottons or
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engages a camming surface at the back end of the front ferrule. The coupling nut has

a shoulder that drivingly engages a back wall of the rear ferrule. A tube end is axially
inserted into the fitting until the tube end abuts the inner shoulder stop of the coupling
body. Upon relative rotation of the coupling body and nut which drives the coupling
components axielly towards cagh other, the tapered ferrules are axially pulled
together, commonly referred to. i:n"’:hthe art as being “pulled-up”, and radially displaced
inwardly to cause a sequential inwaf@}' gripping of the tube. The ferrules tightly grip

the tube wall due to the swaging action.



inparts a relative rotation between the coupling body

and the coupling nut for a predetermned rotation to
conplete the installation. For smaller tube fittings,

for exanple tube fittings used on one-quarter (1/4)

to one (1) inch tubing, there is typically a relative,
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tight" ("TPFT'7 position to achieve proper initial

tea khstoger inGdesperibied nomdition withtthe fesrules ipstaliesk inythe coupling nut
pull-up a fitting assenbly is determ ned by a nunmber
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cprditien.ofhs agsrantler, BSIng & WIRRShR SpEgneTO fhe like for example, then
fitting. Many tinmes the fitting is being installed in
imparts eaelative rbtativn detweshethe snoupling body andrtbe ceupkitg sut for a
necessitating a nunber of separate w enching

iredsrotationodecormpiiecthe ihsthldtionn. FhO@MdllerAtube fittings, for
successful and conmmonly used solution to verifying
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positipn tmaghiRy e pEeRsT il up-f | ange and the forward end
of the coupling nut is of the correct dinension. The .
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rotati on between the coupling nut and body. If the
defentl thed bin @ tnubrbier lo€tivaten intladingdite dimdad ipétch amp|the groper axial
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fitting are machined with high precision and assembled to a finger tight position, it
still can be difficult to 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 imited
clearance for the wrench, thus necessitating a number of separate wrenching
operations for one complete‘rotation.

[0007] A successful and commonly used solution 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 effectively verifies that the gap or relative spacing between the coupling body

flange and the forward end of the coupling nut is of the correct dimension. The



gauge may be an inconveni ence. O particul ar interest
is the need for a gauge that does not necessarily
require a separate gauge tool, but rather could be
intrinsically part of the fitting. [0009]

Addi tiopally, the NO GO gauge i s use rincipally_for
apsmblen tnst ERpasts thefreq%ef rqlﬁqwﬁgm%@aﬁm@‘ym freseaypling nut and
cases, a coupling may be. di sassenbl ed by unthreading

botle. Ebthel gange parnof fibbetvreen Hheibodyand theadoupling nut, the assembler
repl acenent of the device joined to the tube end.
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of the coupling nut with respect to the coupli n%eb_ody .

does ot necessapiierbquize i separattrgange topl, ut aethen epiid deriatrinsically

beyond the initial pull-up position. The design

paf disfitiagen i nto consideration may include the

pressure and tenperature ratings for the fitting, the
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indication 4 to the assenbler that the fitting

tessesnthy cbaslingann ardrbady requiresifesctionally mese sunsthan ds required

have advanced the coupling nut and body together a
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Ju?ﬂ?pd %peration. A manufacturer may determine a recommended number of

remakes or axial 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.

[0010] 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 disialac-ement past the initial pull-up

position, but it may still be desirable in some cases to be able to provide an indication



fittings. [0011] It is therefore an objective of the
present invention to provide apparatus and nethod for
verifying proper pull-up of a ferrule-type tube
fitting for initial pull-up. It is another objective

td ShedsOethbler ARPMedtHAg ARemBB! Rdthebh 2émydy d findber afitinpesrso as to
Initiral pull-up and al so can be used to provide an
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aisft dimenpion, it iapet ysaftd ferorenidying adgitiang pxial disslacsracnt fog remade
the invention, an intrinsic gauging device includes a
fittiegs. sel y forned and positioned narking on the.

coupling body that is visually perceptible when the
coupl[popt}ils isnthdrdforeoen éhjedtiveposithe Ofesed dinvéitioni $o provide
covered or visually inperceptible when the fitting
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by roughening or knurling the surface, qr .colori .
nrmerémuﬁgalg,l-up gpd éﬁ'ﬁﬁfﬂl be %ezdl;md?wvﬂe mimﬁvﬁhﬁgi@tdﬂgégmg has
thus avoids the need to count or renenber the nunber

bokn rehedd v gumben of timessamedtof indiseteanpredetormined axial displacement
inparted to the coupling nut and body. The position

affthé fvarpling kun@lative tetpreodslitghbalypr edet er ni ned axi al

di spl acenent of the coupling nut relative to the

coupl i ng body for irg’ut,ﬁ,ﬁh?@ﬂmqgvenih{noow] The

i nvention further contenplates e nethods enbodied in
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of positioning a visually ,Percepti hl e mar ki ng 1Qn hg \

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
of the coupling body. The groove can be made more visually perceptil:ile 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 & predetermined axial displacement of the co_upling nut

relative to the coupling body for initial pull-up.




coupling body; formng the marking with an axi al

| ength that corresponds to a predeterm ned axi al
di spl acenment of the coupling nut relative to the
coupling body; assenbling the fitting to a finger

ti ght{oo03ydtHd @QentRMChutthetofbtirplattd Bre G08tHbdsnbbdieddn the use of
the coupliing body until the marking is just hidden
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coaplng \edy;o farling dhe Imarkingowith cur exigl denpsle dhancorresponds to a
remakes, the nut covers the marking or aligns with a
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i ndi cation of the |n|t|al pul | -up position and
bedfermedwith apredsteraiings axial dirnensign andepracisely fnsatedonthe goupling
of the fitting wherein the device is installed on the
Badytsorthatampoh @eoped initidlemilalp the epeplinghnuaatigedwithadeading edge of
shape or is altered in a visually perceptible way when
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as to cause additional axial di spl acenent of the nut
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to 03| tion that js axially advanced a predeterm nﬂe1
axi al (0 085k Fhe brssent: inveRfionqals® contempiates gpparatys and methods for

position. [0016] These and ot her aspects and
wohfying dgigisl pill-uheng remmels pésiticasttiyoprowiding a device installed on the

fitting or formed integral therewith that changes shape or is altered in a visually
perceptible 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 tﬂe 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 remade so as to cause additional axial displacement of the nut onto the
bo&y. Ina further aspect of the invention, a visually perceptible marking is applied {0

the tubing to provide a visual indication that the nut has been installed to the initial



be apparent to anyone skilled in the art fromthe

follow ng description of the preferred enbodinents in

vi ew of the acconpanying drawi ngs. Brief Description

of the Drawi nes [0017] The invention may take physi cal
puil-up ipositien taaidntoparpositisndthaniy axighyrmdvancefl g predetermined axial
preferred enbodi nents and a nethod of which will be
digsisdenttnebéydnd Sheinktidl pulltipSpositiea) f i cation and

illTustrated in the acconpanying drawings which forma

par t e?f@fhes?%ﬂd% ' g?cﬁ Qchi@leaﬁit&es bf ke ﬁﬁesent invention Wi.n

ferru pe Titting t I ncor porat'es an | ronsic
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a fipger tight position; [001 Fig. 2 is the fitting
%quq?’%?mﬁ 1%%‘8%&@?’ aLRPR )’mﬁa}qvﬁﬂg%p condi tion; and

[0020] Fig. 3 illustrates an alternative enbodinent in
which a marking is in the formof a raised portion;
[0021] Fig. 4 illustrates an alternative enbodinent in

whi ch a raised pmtibbbescdﬁﬂonaﬁthemhﬁgﬁnd trailing
edges; [0022] Fig. 5 illustrates a marking that is
spacegol 1omhd Nevhnba tRipatke gb9£8§] f5in9- P certain parts and

illustrates a marking 1n the formof two raised
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illustrates a marking forned as a tapered portion of

whish foraye pybbreeof, epd Whersing. 10 il |l ustrates use of

threads as a marking; [0028] Figs 1 IA-Hillustrate

var i o@0é18vekFigi ngisga diemrelepiypé ifiting that incorporates an intrinsic gauge

featurs in accordance with the invention, the fitting being shown in longitudinal cross-
| section in a finger tight position;

[0019] Fig. 2 is the fitting of Fig. 1 shown in a proper pul-le_d-;up condition; and

[0020] Fig. 3 illustrates an alternative embodiment in which a marking is in
the form of a raised portion;

[0021] Fig. 4 illustrates an alternative embodiment in which a raised portion
defines leading and trailing edges;

[0022] Fig, 5 illustrates a marking that is spaced from the body threads;

[0023] Fig. 6 illustrates a marking in the fonﬁ of two raiséd portions;

[0024] Fig. 7 illustrates a raised marking that is in the form of a step;

[0025] Fig. 8 illustrates a marking that is a cyliﬁdrical portion axially adjacent

a tapered body neck;




[0029] Fig. 12 illustrates a marking in the formof a
band; [0030] Fig. 13 illustrates a marking in the form

of a band that has a raised lip or edge; [0031] Fig.

14 illustrates a marking in the formof a band having

two r[@i036&)Figprillustrates 4 afRing Formed. 5s althpeyed podionaof the body
marking in the formof two portions that overlap in a
geckdet ermi ned manner; [0033] Fig. 16 illustrates a

marking in the formof overlapping bands in which a

T g
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mar Ki 19, 19A and 19B | Ilustrate a

mar Ki gﬁ%ﬂghﬁﬂ Pt%#tsqawlﬂawwgm bandy037] Fig.

20 illustrates an alternative enbodi nent that uses a

nmodi fi0830]nkig; 13 {liveeeks Firgarkingintip forinofia band that has 4 raised lip
enbodi nent that uses a collapsible ring; [0039] Fig.
d*2dge;l ustrates a ring that uses collapsible tab
extensions; [0040] Figs 23A and 23B illustrate an

en‘oooboom Flgnlm!ws&afeaq R 118 fofrR ' ChaRid E%gf two raised

t ubi ng; 24 il lustrates a marking tool
ﬁoﬁ? nbodl ment of Fig, 23; S [0042] Figs. 25 and 26
usfrate enbodi nents that use rotational position
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ablg:ggetermjned manner;

[0033] Fig. 16 illustrates a marking in the form of overlapping bands in which
a larger diameter band slides over the other;

[0034] Fig, 17 illustrates the use of a viewing window to observe the marking;

[0035] Fig. 18 illustrates a band that changes shape as a visual indication

marking;

[0036] Figs. 19, 19A and 19B illustrate a marking in the form of collapsible

tabs;
[0037] Fig. 20 illustrates an alternative embodiment that uses a modified nut;
[0038] Figs. 21A-D illustrate an cmbociiment that uses a collapsible ring;
[0039] Fig. 22 illustrates a ring. that uses collapsible tab extensions;
(0040] Figs 23A and 23B illustrate an embodiment in which the marking is
formed on the tubing; |

[C041] Fig. 24 illustrates a marking tool for the embodiment of Fig, 23;



[0044] Fig. 29 illustrates another enbodi nent using

| aser etching; and [0045] Figs. 30A and 30B

illustrate additional enbodinents of the invention;

[0046] Fig. 31 illustrates another enbodi nent

enpl dp043] Figh.eohlmdt 36 éllustratepbmbodinmatsntiiay us¢ Gtional position
Fig. 32 illustrates another enbodi nent with a threaded
ifieRrop@ber including intrinsic gauging; [0048] Fig.

33 illustrates a fitting and tool for assembling such
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nve t|on wi |l be described herein in an exenplary

ABEPI%s being incorporated into a standard two
ferrule style tube fittin assenbly. However, this
descr0f¢4lokie; 29 illustraigs anat w@tmgﬁwaasgnsllwehatcbws msi
explain and illustrate the concepts and advant ages of
the pi084ENFigsr80znamd30B Hlivstreth additional enstodiments of %benvenuon;
construed in a limting sense. Persons of nere

or di nEyoYekigl | 31 AllbNeutar tnother lembedihhdnyt etnpleyiigaad fenmale-type
appreC| ate that the invention can be put to practice

riety of tube fittings and couplings that
gﬁn%#atlv}e/}ay rotated to nmake up the assenbly. For

exarrp u ) t
o coclHTRE AR bR SBRRE ko s Pith herda1Ed stub member
sing|le ferrule tube fitting or W|th any two part

N8 Biringic SBMEWR: pr oper assenbly is determned in

part by relative rotation between two threaded parts.

[ 0050]00#BEFig: 33 illustrates e fitting anskionkioy assembling surbifitting.
coupling body 12 and a coupling nut 14. The coupling

body 12 incl uetairdfDesetiptionl of fhet Pvaferired Entleydimehts 9

threaded as at 18. The coupling nut is internally

thr eaﬁ)@@ Wit re?fteAdiCiol g, NUthe IAveéh@ion Wil 1RAGdskMbed herein in an

i nsta d on the coupling body 12 by relative rotation

8@%@—9\% L O?gpl 31% inddGfbr §hﬂ{Uta_ s]céhb datd'6vd t%%tabehtuge fitting

IS ‘use erelrn pecause

gs)égmgl%f However, this description is intended to be exemplary in nature to explain
and iltustrate the concepts and advantages of the present invention, and therefore
should not be construed in a limiting sense. Persons of mere ordinary skill in the art
will readily understand and appreciate that the invention can be put to practice in a
wide variety of tube fittings and qouplings that are relatively rotated to make up the
assembly. For example, and not for purposes of limitation, the present invention can
conveniently be used in a single ferrule tube fitting or with any two part coupling in
which proper assembly is determined in part by relative rotation between two
threaded parts.

[0050] The standard fitting assembly 10 includes a coupling body 12 and a

coupling nut 14. The coupling body 12 includes a first end 16 that is externally



assenbly procedure for the fitting 10 invol ves

restraining the body 12 against rotation and turning

the nut 14 with a wench, such a procedure is not

required to practice the present invention. It is
teeidednsl st 8d ThHeaouphe hetdy int@maliy tinedied ms ah@ dndiie it 14 can
holding the nut 14 stationary, or alternatively,

beQagily DRAl1edRY aHE bbugliig! tbdh e 2applelivetrotdioh hetwden therbody 12
. and Body to rotate themin opposite directions at the
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are typically provi ex s portions 22,

respectively to assi.st 0. th : r :
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t hreaded end 16 of the body 12 has a central bore or .
pdduntpsihy nub b4 Wil e wraneRdsich 8RyPeeduTEiaInoy reguired E%PW&E}“ the
through the coupling body 12. This bore 26 is formed
préseht mvemtiner. dd icenmenmplated dhet tisbady 1heould baaotatedrwhils holding
the coupling body 12. The coupling body 12 incl udes

t8E nhi 4 EtaE bRty J6) alttPndively, actatiornd undvetrizar ol de dpplied to both
axially spaced fromthe camm ng nouth 28. [0052] The

tgéhﬁtj b%ﬁg‘%m%e]tﬂeﬁgﬁ %@?&sg}h QMRS aftHel s@fHe tir8s folkhEke up the

and a rear erru e front ferrule 32 has a

ergd -9ose .por tii 6 ' :
YRR, TSURG 250 bRty PRIMES e Sk SB R bortions 22, 24
ferruyle 32 also.is, formeq with ,a tapered.cammn .
IRERSERVSS tar SSERG i Jo% DY R orr A S o thprelative
i ncludes a tapered nose portion 40 that engages the
wtaiened camming nmouth 3S of the front ferrule 32. Al
of the fitting 10 conponents are comercially
avai | {805 Thothreadedgat A6 cfahpbody 1Shhna ceiindldoré 0OpSHkageway
The fitting assenbly 10 is illustrated in Fig. | in
%@ﬁﬁi‘l & daR rlozliqiﬂlmnaﬂﬂ? Qfithé KBy iRbughlfte @ﬁuﬁ]ﬂ% Bddyt 1200 his bore 26
u

d typically be feceived fromthe manufacturer, 10

P AR BB ber A AR 288 che Kbl Gt O & fpodpling body
12. S’ffq ct;c.{]u%gﬁg E'?Blg}', 22 &r(f%g&)e(s) %Sr%rtar?er %ﬁdul&g'r Y such %.ls Y cfohﬁt%ﬁ;ore that is

axially spaced from the camming mouth 28,

[0052] The fitting assembly 10 further inf;ludes a front ferrule 32 and a rear
ferrule 34, .The front ferrule 32 has a tapered nose portion 36 that engages thé tapered
camming mouth 28 of the coupling body 12. The front ferrule 32 also is formed with
a tapered camming mouth 38 at the back end thereof. The rear ferrule 34 includes a
tapered nose portion 40 that engages the tapered camming mouth 38 of the front
ferrale 32. All of the fitting 10 components are commercially available from
Swagelok Company, Solon, Ohio.

[0053] The fitting assembly 10 is illustrated in Fig. 1 in the *finger tight

position” or FTP as the fitting would typically be received from the manufacturer.
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easily slides into the fitting assenbly 10 until the
tube end wall B abuts the inner shoulder 30 of the
coupling body 12. The front and rear ferrules 32, 34
both have generally cylindrical bores 32a and 34a

THRSREWing\WoVillhfitdtethe NS eh ¥Reracnby ead Aliaigtheet tBerted into the
tubing outer wall C [0054] It is inportant to note

f%tté?% llj? Sire %Ph?g 80ibOen$12)94 ard Uﬁlm%gﬁéﬁlewgthe tube end A

: ‘e geonetry ilTustrated in the dr “Many
B SR el ok Py o 0 e Wb B S ¥l A i
FPugPheb ot e bia bR Lot fom sed isgs trmia 30534 et bave
rear ferrule 34. As the coupling nut 14 is tightened

geoonslly eylindrinal botes| 32aendoinia mEepectivelyrtbat, are wlosgleregaived about
driven forward into the camm ng nouth at the back end

thé tubireg gutenwalf €rrul e 32 and a sequential gripping
operation takes place as described in the above

r ef erfeps4dt Pairghdriant t® n6RUMEt fheViRedent &fledfion is not limited to the
di splacenent of the ferrules 32, 34 to swage theminto

Bt GPhergibid o s Arfihg, O s Mol GplfgEaons
Li 14 h [ body 12 i I d

8 B e S Bb fyeRien and 1 racti ondl rel ative

rotations between the baody 12 and the nut 14. The nut

14 i J08%RIaFheetpupking anb A Hnslades: an mwagdly rxtenging, shpuldep 42 that

inpart a strong gripping action by the ferrules 32, 34
serves iae atdnyingwirfac€that Angegedithayback wiall J#b ofithearcsefepiuje 34. As
i nstruction would indicate the nunber of full and

the amiplidpaht 14/fstighitenedtipamt ontd tie coxplitd bodyt 12, theerear ferrule 34 is
coupling nut' 14 while holding the coupling body 12

Fivah FORRR intb %@Zﬂmﬁﬁm% RS0 QB bRAMVHACEthe Frob Cerrule 32 and a

materials and design of the fitting 10 conponents,

L P85 B o f R e PSSl o

tto %ggs%em\%grrc]l rEa.giSaij liitsPlfaE:grtr'Rarixt%%rtl?evfeegreﬁ{gs%ZE g‘? t1:0 gxsgg%ctﬁem into a strong
“and fluid tight grip on the tube wall C (ses Fig. 2).

[0056] 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 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 tumns to impart, for example, to the coupling nut 14 while holding the
coupling body 12 stationary.

[0057] As technology advances in the materials and design of the fitting 10

compenents, the torque needed to make up the fitting 10 tends o decrease. For
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galling between the nut 14 and the rear ferrule 34.

What ever the reason nay be, reduced torque nekes it
easier for an assenbler to inadvertently advance the

nut 14 axially beyond the point sufficient for

exainpbleakhip dbéresase iffmileeny torquenganli@sulOfiom mupreverheds thaheeduce
nut 14 relative to the body 12 beyond this point is
g‘aﬁﬁigcﬁéﬂw)éerg ﬁféoﬂﬁfofkﬁﬁﬁdj i rdab Cernile t34, NWHheS e fheltRasérO may be,

the “desira ity in sone applications to permt

BT Rraon IR B sroP R BonUP NP Mepl it mu 14
S0k o6 o R B B 0, B flavnin

avai | abl e nunber of renekes. [00584 In accordance

the Retat4 relatiye to Hee hodydd: heyand s peink isipical };mrgpwgmdated by the
device is provided on the coupling body 12. By

fitting rdesignc dyaugi thy" desirabilitplin sematapplibationshty genngié remakes.
devi ce and/or function or methodol ogy is inherently

Kool osthich pver advassiagiyfele gt DY ontoshebbéyl 12dueing initial pull-up
nore of the fitti ng conponents and therefore can be

s the BfutiomloIBIYELAIE dlblaoRRaH ;%ﬁrnﬁlt bk Ant defhakes,
|Y oP9 d |
Vi e e R e A RPRUE

exenpl a g/ enbodi pent, the _markip |s a precision

mac hi [§8e8]gnorseerdgnce Fdthsa fegfureyp inyeRtiRn, G itTRYe gauging
body neck 52. More preferably, the groove 50 is

deuietis proevidesidyrathercouplingbodyekd. Byidindnusic ghugingl’ Baimply meant
the threaded body 12. The groove 50 has a | eadi ng edge
thitathanduge dbvics khd/gr Go@eion @b mathelolsgyolscinhétently embodied in or
visually perceptible to an assenbler when the fitting

ds&rﬁlﬂe§ B?OIF J}Btaﬁéd bh lons oF aid#6l of theMHitling %ompgﬁ’ﬁltgﬁxﬂpﬁﬁre'?&e can

I's preferab but agai n not necessari |

£ BEES0 é:wd ey S Al BT it ot o
St Bl s, BT ot SR oy

long as it has a well 12 defined_and visually

neeceptiplel whrkingige the cewnling bndyolhedn $his teamlary embodiment, the
demarcation, as wl|

marking is a precision machined groove or recess 50 formed in the coupling body

neck 52. More preferably, the groove 50 is positioned adjacent to or near the end
thread 54 of thc threaded body 12. The groove 50 has a leading edge 50# and a
trailing edge 50b. The groove 50 is visually perceptible to an assembler when the
fitting is in the FTP as illustrated in Fig. 1,. The groove 50 is preferably but again not
necessarily circumferential, Alternatively, 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

12



be apparent fromthe foll ow ng. discussion. [0059] The
axial position.56 of the trailing edge 50b of the
groove 50 -is precisely machined so that when the
fitting 10, has been properly and initially pulled-

déﬁnecf‘ﬁnd Wisisty péreshtible Edge orledgbtior 6thep buitudle)démdroation, ds will
end 1l4a substantially aligns with the edge 50b and

ﬂg}b&%{)ﬁl‘éﬁt ﬂh%ﬂ@g%ﬁ%fgé&gaﬁs ﬁt ructs visual perception

arly froma lateral view ng

angl ve_t [ f i
10 oG SEherfueh phelicd SBERE Y A8ling ke ScBof i gpove s0-is
the trailjng _edge 50b is sed rrarker sotha.

ReSG ek FeAcTaA 5p d SURom b ARG | s oD gy foR A pulled-
coupling nut 14 relative to the coupling body 12 tg

uthes fiusfretediin iRig. &, thnmuplmmnutrmvfﬂe@dtwaﬁﬁbmmgi’ aligns with
the "predetermned initial pull-up". This

the edgd SObartete not 14 aubstatiiallygbstraos ivisua hperceptionyf drigroove 50,
to a predetermned initial axial position of the nut

Pedtibhedy 6en h0lafehd Weding shild Milativel fol Mo 1BHEibudin] takis X of the

swage t eferrules 32, 4ontothetubevval C. To aid

%@%‘E;@r Yo s cis chﬁ&f P.t‘?&p@ézm ﬁﬂe"&mﬁﬂ%g& P56 Eshli‘sed as a

COﬂ I tl on roove

red a ap i n or_ .ot her
Batkst o Gtk iechepamolgLcaaig the S 3@9’3@&%‘7“%& the coupling nut
surface, such as the _ bottom groove suiface 58. 5
Eealgsive, to ke conpiag body 42 fo frevpreperanitial pasitien. FHFR toyherein o8
be placed in the groove 50. Still further, the uI?roove
Shor fpedet@mingl intidepibup'l, edhos predetermiises itislgpell-n condition
texture or appearance to be easily seen to the hunman

S‘diﬁ Sllstth @rprédetérinined iGiAPaxikNgositiyn dfethé nat B4 tedativiertd the body
the ~ groove 50 [0060] Still as another alternative to

{PEP 19.91:3.?{)% ?Lﬁ\fg ﬁégée Qﬁﬁ\hﬁp 88l Dends tkORLE m Eormead in the

I'nor on as agal n by knurling,

AL B ML
[ pLoe

SegBooNs,50 qabecelRre|as fYiaRpHEReE &P 3 goloring m&tenal to the

visually perceptible surface, such as the bottom groove surface 58. For example, an

adhesive strip with & suitable color can be placed in the groove 50. Still further, the
groove surface 58 could be knurled or otherwise c-hanged_ in texture or appeatance to
be easily seen to the human eye. Further still, a snap ring may be installed into the
groove 50,

{0060] Stili 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,

[0061] For 1;he initial pull-up gauging aspect of the invention, the use of a

groove improves visual perception of the edge 50b., Those skilled in the art will
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readi ly appreciate that the marking 50 may be realized

in the formof any suitable edge, |ine or other
demarcation either raised or recessed in the coupling

body 12 or applied -to. the coupling body 12 and that
TE&il SpfRbdidte RRAICRIB thitk g5 hiag Weltdalizgd inothel fosthaoftanyt itable
the"assenbl er that the predetermned initial pull-up

gé' fidePGr B‘tﬁ r 1?2%[%5&0&1&&?&%9 rﬁﬁlﬂi Shakedsed sty écﬁ@hng body 12 or

vanci ng 14 1s no | onger reqU|re

S 5o, 00025614 SRR S gl
SRR ot B S S S s v

[0062) As an exenplary assenbl procedure .and et hod
reached rand; trsteforgaligihen advanpingaels theonwr 14 is ng| losgeryequired. -Of
tube end Ainto the fitting. Using a wench or other
doukdeattetnssératsier tdestiiDropdte e hody pst fhis poitibrg bat incargroase the
and the coupling nut 14 rotated until the marking 50
ihﬁi:tsiésga@%%{gé :g;&ﬁﬁeé fnicaiten oK dekadidang Seémﬁlllddﬁﬁa to at

a sinple rcation for the marking 50, the nut

i { edge 1l4a of the nut
lgg%il?eaﬁitfagpﬁmlglqoéﬂ@nwth the nmarking 50. Therefore,

W th resent invention there t Q_count

or ke@@ggfﬁ‘élﬁn&‘ epplan AFRERPLY o q‘fg}ﬁﬁ @?@%ﬁﬁf‘f’é&?%ﬁg uging,
relative rotations between the_body_ 12 and thﬁ &_1 .

tha assepddalingtells the teherrpd A oo Hig fiting Usingfutfeengh gr other suitable
remade, the | eading edge 50a can also be precisely

tanl tiel opupling bodyn ¢2 issheld Istationary tand thercoupling rahd# mgtatgdg\mnl the
50a will be axially spaced fromthe forward end 1l4a
Sbrikife soufs fdt obleudiehdiony viwige Bflaembodipmenist tanede a simpler
such that en the proper pul | -up has been effected,

ﬁ Eﬂdﬁa@g tﬁggnal-ﬂi%é éﬁel;&gnﬂt isltbtabd GRS M’feté&lﬁé h8a of the nut

ng e sequent renakes e nut
d | t
ﬂ’gﬁ Byl VR R e erT%&% G o BEL dredFat bention there
finhesei wut P REFRL B SoiBe Gruies ohGPRPIRG® Sof Seisiahgelative

substantially covering the marking 50, and the
msatiomis betwdendlisbedyal2 andshe nettidng 10 has been remmde to
t he point where the

[0063] For fittings 10 that will be made and remade, the leading edge 50a can

also be precisely axially positioned so that in the ETP the leading edge 50a will be
axially spaced from the forward end 14a of the nut 14. The leading edge 50a is
positioned such that when the proper pﬁll-up has been effected, the forward end 14a
of the nut 14 aligns with the leading edge 50a. During subsequent remakes, the nut 14
axially advances a little further each time to achieve proper pull up. After a
predetermined number of remakes the forward end 14a of the nut 14 aligns witﬁ the
trailing edge 50b of the marking 50, thereby substantially covering the marking 50,

and the assembler knows that the fitting 10 has been remade to the point where the
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14 coupling nut 14 has been axially advanced a
predeterm ned anount relative to the coupling body 12
past the initial pull-up condition. The axial |ength
between the I|eading and trailing edges 50a, 50b of
iﬂgﬂﬁ i h%% NaR gl 88 Rmaed) @ rédedenminai gnovstmlativedo the

cg% rrp"lhrllrlga déz;et%a SO }tdhat t he ﬁgrki ng 50 becones
cover.e 1 £ HERer T kRth bfWeen the
B frind el el Bt uRCCTRS AABIT
coupling nut 14 relatiye t he .coupl in ' :
P i B SO S15PS i ErhEieg 3§ ont 35 QRipbnbeg rom design
Al t hough the precise distance Y can be determn d
aalybis i enpiticaltdata s dye the Merkiag 30 08a0mEY GRYered by ¢ mut 14
| ocation of the trailing edge is not necessarily
after|wi nebéroop remtkasetheh coresponds 1o ray pradetenmined; advagce of the
because in sone applications it may only be required
dofpEig Bud] £ hElEevARP ER*édRlingbody 12hbeydadithe predetermined initial
addi t1onal axial displacenment beyond the initial

Ll HBsiRgs! W @Rl S Yool be BSteflingd ahd enachined
#ghr% Egs@%éc%ﬁg%gﬂp?g%sé% machi ne%l based on the
TRChi ni rafile aof th : rki :
iR teuey 7 Raeufirdh atdtfe ok nnfe Sfiing pfpd Rtk Meessarly
perceptible indicia for determ,nj roper pul |l -up.of .
PR (o pPARGCa Hhe QTERSBLIVERHaR. RIS ARERISE Gt $97ae PRRHERHPRR]! mey
figures, we illustrate a variety of different .. :
@npdei neenired gb give 4 rolasat wproximatioe afatheadesived agdditional axial
intended to be exenplary in nature and shoul d not be
disyladeimentbéyona the imitial pallappesitios. to the scope of the
invention. Were like parts are used for the fitting

10, S|¥PB4PReddiBeROSY its FobmAtHE miafiiifg|50Scan bk recisely machined
reference nunerals are used for the correspondi ng

%ﬁ%%%ﬂﬁ%%fﬁ%ﬁ@ﬁa@fﬂﬁﬁ 3%?"{‘%‘22%1 6 RAE S SyitRy provides e
[ 0 s, 4 L . L i
SRR B SBt U BBl e B st Rt pufop of

portion 100 may be colored or otherwi se treated to be

thiedittang 30.perceptible to the fitting assenmbler. The
rai sed

[0065] With reference to the remaining figures, we illustrate a variety of

different embodiments of the invention. These variations are intended to be
exemplary in 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 boc‘ly, nut and
ferrules, like reference numerals are used for the corresponding parts described
hereinabove with respect to the embodiment of Figs. 1 and 2.

[0066] In Fig. 3 then, the marking 50 is realized in the form of a raised portion
100 of the neck 52 on the body 12. ‘The raised portion 100 may be colored or
otherwise treated to be visually perceptible to the fitting assembler, The raised

portion 100 defines an edge 102. The nut 14 (omitted in Fig. 3) is installed onto the
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portion 100 defines an edge 102. The nut 14 (omtted
in Fig. 3) is installed onto the 15 body 112 until
the nut back end 14a covers the raised portion 100. In
this condition the nut 14 will at |east be aligned _
By 1 19 hn B0 ¥R ok BBl aE 14 ovelihils raidgbpdiont1ioon In this condition
corresponds to the desired initial pull-up position of

i : il R, ogz.n ¢SR)2 then
t%l% ﬁEIn S“ ’wii.l rﬁf %agfgé‘ ﬁ%grﬂtdh%itﬂ or BvdrtBe elif@il b2 Qh@?ig

e ralsed portion 100 is forned

N ks
s e 55 ot R o o v

Fig. 4, the raised portion 100 defines a | eading, eq?e,

chfl/bfthel bode threigls 189 Rowever, theapresipgypesiiien pEthetmn >0 will be

the | eadi ng edge 104. The |eading edge 104 is

i eanet e st fitting af presioasly described heieinabbver oper

pul | -up position, and the trailing edge 102 is

posi tugo%ﬁgm%é eHbRdinkéht iofdiig af, 8hd fhidddcpcRti&e TOO dbfines a leading
subsequent

durin remakes of the fitting that the nut

has i all 3 r.m [ "o

B2 18 B U TOE RS € eRLRC SR RIANEE o RUAGG oo 104, The
aligns with the trailjing edge 102, t asse e

RIiTE e 1 Qhis Pritichag 50 0" pEEbeiddnaD FHRABiopg, pull-up
of times that corresponds to the predetern ned axtihal
phisitiony end e traitingedget 103r1s pRsitianad Fulsysed f indigats 19 the assembler
pul | -up position. [0068] It is inportant to note that
dutirigh gubatbeny srepnkex iofethe s fittimpgetha thbtiubts axiabistr kdvageed a
50 may be used to indicated the target initial pull-up

@g&itbﬁﬂﬂpd BisBmks ey™ %'a&t&ﬁg‘?zﬁﬁaloﬁull-% FasmoﬂAWﬁmrthe meat 14 aligns
rking is not required. The asse er, for exanple,

e e L
Bk B B TSRO SBLA T B M e o

provides a visual jndicatign to the assenbler that if
mezementiof e pus pretdheimtia) PHH-UPRPSHIoN, t hat positi on, .
then the initial pull-up position has been achieved.

Ther efG068)] Ittib emptirtanateceote that in the seriowsembrdinents hsreiy rlthough
necessarily limted to

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

alignment of the nut 14 with the marking is not required, The assembler, for example,
may go past the initial pull-up position marking, either intentionally or inadvertently.
Thus, the present invention contemplates that the leading edge of the marking, in the
example of Fig. 1 for example, provlides a visual indication to the assembler that if the
nut 14 is installed at least to that position, then the initial pull-up position has been
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

descriptively should be understood to be the distance of additional axial displacement
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the di stance between two edges or demarcations of the
mar ki ng 50, but nore descriptively should be
understood to be the distance of additional axia

di spl acenent 16 of the nut 14 during remakes fromthe

ol SR SEELBRL BRAR At et ot
14 w| initi ] n ut
o oo chpeptoRh it HPenR e RO M ol il

the target position, Thus, for exanple, in Fig. 4 )
upHeositiona$6 e Ae@en iwitial pallug; posiliopiom guially ibypagh the,target
visual indication.to the assenbler that for initial |
"ppsitibaupThse foruexammetindFig. 41the exislulcagtheoftheareised nartion 100
| east to the | eading edge 104, but could al so be
pashiaecEdistigl indicpisd to the avdehtbier thitefornidhl palgp theodiuttfront end
portion 100. The trailing edge 102 of the portion 100
lgg gﬁmﬁ&‘bg Qd#'éf&gﬁl i‘téle&t ¥d e dadiptidee 108 mRAfcodld also be advanced to

I't1onal ax: a I spl acenent ~ di'stance beyond the
\ by bRk IF it ion 56raq O i . aBial
R, Wty B RS 8RR 00, S0 b e 102 of e

axi, al | aced fromthe hady threads 18.for.sone..
sortis 100 5 Beg gsed B ypal pieREb ol Sy rdritigia) BT gisplgoement
the marking 50 two raised portions 110, 112 are
dissenasdbeyend the taygetyinitiebrulbpp PeiEOR P.st or | eadi ng

rai sed portion 110 is used to indicate the initial

pul | -[0p6PdRiEt § tersimilin todfig.febutanitintherraisedportion 1100 axipily spaced
is used to indicate during subsequent renmakes that

18 thbodytRfeadd PYVLY sBid8 sizié &f fitingslvanced a

predeterm ned distance Y fromthe initial pull-up

Poci 1108701 mbbol oy bE Pl % i duifiing 5 b8 raiféd porkns 110,

posi ti on“correspon 0 a tfaf Oa of t

rai sed portiao 10 so h t rai sed portion. I

¢ rfredcnyie B B et e et FHRel pBflichi 11618 sed o
pul I - up position; and further that the, additiong], .
ipdichte the nitiel pullup mesitien; vile she sxgewadaised partian ﬂ% s gsed to
edge 112a of the second raised portion 112 so that the
indicatectiurmgssatisquuenti remakesithat thesuib {netnshown) hag axigly @dvanced a
when the nut has advanced axially a predeterm ned
stesdamsifed BRANEOY fothithainith] ipullup pesition $6). Néte thettin Fig. 6 the
all the enbodi ments herein, 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 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
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.
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rai sed 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. 17 [0071]
In the enbodi nent of Fig. 7, the marking 50 is

real i i bfFlgar7, e Matking 5076 egdlized @t & manner
t he m#%@%%gaﬁgeﬁégﬂgisﬁg step 1211(1)gri n the neck 52

f, the,body 12 . | i
Shoe S0P b o R ) R o w52
‘initial Il - iti 6 i ndi :
bl S A e i L 8 gk Mg 120 o
0072] In the enbodi ment of Fig.. 8 th 52 of _
D e oo e o S Bl SBphes ¥ g

tapers to a cylindrical portion 130 that in this
sabfgdénteahakes ofds fittinged adj acent the back end of - the
body threads 18. The marking 50 is thus realized in

the g@pﬁ]% b CenendldirRgtiti sTakigP8rthe aiec 32 ofthis boaly 12 is tapered
visual 'y ™ perceptible. The nut is advanced onto the

bo i, inN i Ratisalt batiby BOveaedn this
el &€ ghis2e,  JHE 0Bk 2 Mhpad e BGHEAT bt

I catl tthe nut 1s in the
wntpdientiyaoritboB5icen s ohiGor B by BFORN B he phicos

over a predeterm ned portiopn 14 f. the pec he .
§Gpertbes pealizedrinithg fam gfi ﬂ@'ﬂggﬁl%@ hprtigs %W&Ez‘”mﬂy
thus defining an edge 144 between the groove 142 and .
pdreeptibfeer eTheant i is nadvageedThatoe dige body g’orﬁﬂ@kﬁbﬁd&ﬁft’%ls 50 1s
the initial pull-up position 56 so that the groove,
dfbtahfialiy Bttt bykhe/ nap s dadibstitghinattite Mt isirethet iniial pull-up
nut has been installed to the initial pull-up

ﬁ%%t'ﬁﬂ on 56. The axial extent of the tapered portion
defines the distance Y for further predeterm ned

o PSR Rl S, e o0 st i s
M55 e B e 2L TS 40

remakes. The marking 50 in_this enbodinent thltlr? d
exiaily adjesertt megrgowol4R thus defining an edge 144 between the groove 142 an

the tapered portion 140. The edge 144 corresponds to the initial pull-up position 56
so that the groove 142 is substantially covered by the put 14 when the nut has been
installed to the initial pull-up position 56. The axial extent of the tapered portion 140
d;aﬁnes the distance Y for further predetermined axial displacement of the nut 14
during subsequeﬁt remakes of the fitting, so that the tapered portion 140 is
substantially covered by the nut when the nut has advanced the distance Y during
subsequent remakes. The marking 50 in this embodiment thus comprises the groove
142 and the tapered portion 140.

[0074) 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
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142 and the tapered portion 140. [0074] In the

enbodi nent 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 18 initial pull-up

i3l hliPho BRsitibh sﬁ.h i ﬁ%ﬂ?dlﬁi&ht iR the h&&kx‘ﬂ? 15119 geafided in the
al | I'n the 0

I's'r rmof the end of the fhreads 18.

007 Fi gs., - | lustrate various groove shapes
f%?’*agk’ﬁe?’ﬁyf?%?@e%&ﬂ* the neck 52 of the body 12 that
can he used far .t rking 50 in the various: :
crbodontsi s 1anb T HilieleSratines BrohUS slien S Bgpmegry formed in

These are intended to be exenplary in natyre to, :
the Inesk 152t of theabodshd2 hat pasubarused der thes mapeng SOnigy the vanous
critical to the .practice of the present invention. In
aabddiaentarcf the duvehtibhilereintthatt wse grogvesov Fhessvamginteaded to be
elliptical edge. [0076] Fig. 12 illustrates an

hotientha@fe fhigubthits KRS it gaticitarl Fro6vé sitpetibast crittabto the
éf?fraﬁnd thata I's installed on the neck of thl?g body 12

r ' GMEul& Figdl dtéOR gffove havin
RN BEDrAaRNRRH, ST R TETIEN ALY gflove having
Vi SﬁJaI,I gé)ercepti ble, and is thin enough so that the
Hut llit&""{ﬁ ® shown) can easily extend over the band
150. The band 150 i ncl udes a yisuall er.cepti bl e .
e ki Q7607 1En 42 Linsiraies o1 Smbodimemt pf iRy Brgedpyetion that
50a and 50b to correspond with the initial puII-uFELi;’fe
ses i biand thab & jastelled qn tdareck of thedody il 3 Irathprtham eanaghigred groove
nmovenent of the nut during subsequent renakes. Fig.

d:3raidell @h{@t SIheReskNST. Y. Bamhl SUf mhjbs coloreromt otherwise visually
whi ch the band 150 includes a raised lip 152 that

L t inndakil kextend
S, 50 g0 s v

[l . . . . |
Iapciidshs TrEpald Fio BRRAE FERhallypdbhible Afone g gt efines
Leodias 408 Geriingodgs 0o 30d: S0P CORPRDHY i Fie SRR UL position
position 56 and the predeterm ned axial dist ange, Y

86t @ medserminet axishdikience 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 pos-ition 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 corréSponding edges 160a and 162a that indicate the initial pull-up
position 56 and the predetermined axial distance Y duﬁng subsequent remakes,
respectively. Again, as noted herein before,‘ the distance Y can correspond to the
axial distance between the initial pull-up tgrget position 56 and the additional axial

displacement position (50b in Fig. 12 or 162a in Fig 14, for example) or can
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respectively. Again, as noted herein before, the

di stance Y can correspond to the axial distance
between the initial pull-up target position 56 and the
addi ti onal axial displacenment position (50b in Fig.

c]o?regﬁonl:l%srftiig didtehee ]bﬁmrééff the eRtal eitiflrpulBen F&ﬁtion the nut 14 is

correspon axl al di stance between the actual

o0 LG B ld s plied 0
00T P o LM PR SPGB ffebl® 1 o

body band or sleeve 200 is attached to the fi tgi&g :
syaapla 2 gamealboey)indsinel buly bsndeprislerys 200 {8 attpched to the fitting
position 202 that is precisely determned to _ .
ioadyr EApcTie badyt bend 20Q ieatenpslakially toos position 2X20that kreprecisely
nut 14 on the body 12. The fitting nut 14 includes a
Aidrrdiadl #0¢briebsdind o thé tdahleshil-ap bbsitibw Séardhenst Bf on the body

|8 ]

the nut 14a. e nut tab 204 is Tornmed with an outer
) a i 11 5 & 04! hHEB 46 iheforivBR end of
f2 5 The st 13 e Rl 1204 (TS sHRGHER G R Otori B end o

bt 08, e o o o
RS GRECIRTAY 1o hedy ARG rAO rth ok, 8 Toeh G A04hd Modhegput 14 is

the body band 200, the assenbler knows that the nut
ddvaneed ontbithe bndy Ehabadsul8 byigelpve rotation bypswieem thq yut 14 and the
axi al dinension of the tab 204 can be predeterm ned
bedyCIR, Hesmansh 204 advancositawadi the bodeband 200 When thettab back end
advances during subsequent remakes of the fitting 10.

hiua iﬂgg%g RO ArivaRl Sid 203 608e bbDEbamd 2004 theSass@ahlankesivs that

durin ubsequent remakes until the forward end 202 of
SR04 90,05 Pl e o of e
odi yrent _of Fi 16; the nut . tab. 204' is.di (o]
R, Be Disdetermiabd b dsrespong 1o the a#&ﬁagra% Y tfFR 500 fgbances
di ameter of the body band 200. In this case, as the ,
duning subsequent zemakses @fthe fitting Hydln thus aligmatiye sitpaiion, thy nut 14 is
204" can slide over the body band 200'. Initial
B ane e dyrixg subseguest tenakesumsil thihforwardeend20220fthe hpdyyhand 200
Wi th
covers the tab 204 or hits the forward end 14a of the nut 14,

[0078] In the embodiment of Fig. 16, the nut tab 204’ is dimensioned with an
outer 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.

[0079] In the embodiments of Figs. 15 and 16, the bands 200, 200" can be

made of metal such as stainless steel for example. The bands can be attached to or
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the forward end 202' of the body band 200. [0079] In

t he enbodi nents of Figs. 15 and 16, the bands 200,

200' can be nmade of nmetal such as stainless steel for
exanpl e. The bands can be attached to or 20 nachi ned
imestinéd foboge bbdy 1ZheThauiut tabe 2030204’ 294 'alsoche mbchinddeas part of
machi ned as part of the nut 14. [0080] In another
Sehgagigent illustrated in Fig. 17, the narking 50 is
positioned on the body 12 adjacent the threads 18. The

ek RSO he? B BRGNS TR 2 MBRBIP 50 i
 BSASRALE b P B B Ry o vt

neck 52. In_this exanple, a radial view ng w ndow 220

¢ ngshingddwufach: goghe OF @thagsuitehle mprking fhai 4s vssually perceptlble
installed onto the nut body 12 until the marking 50 is
Prefereblyithé hiaekihg 50 ektends cowhtinuewly afthiscymferentially about the body
corresponds to the initial pull-up position. The axi al

h&Rosd) Bf thidexdimplk M endbd viewing vdadde 236|1§Pfciwddd<1hrough the nut
correspond to a predeterm ned axial displacenment Y of

o TRy SHERRASRS SRS bod PTPAR ) ol 5014 Bt viivle in
B orindie 20, SHEF ep RS oshirisin el el hruffph. The axia

axi al | y advapced the _predeternj ned di stance Y. .
Iengt ol A gRATking 0caa S0 P REeCtai 9 QOmeSPAndcd .ararFqI%%mBn d axial
gauge is realized in the formof a marking 50 havin
displacemensr¥e ofl treemut At during tshbsequens remekasanfithe fittingal0. yWhen the
percepti bl e and that becone visually aligned or

hioBs sdinted © Dpoihhwhedithe adarkit |50Up nofdonget ivistblein theewindow
addi tional axial displacenent position. The general

6,%10&,%Sthef astsaﬁb1epr1§ﬁ@etthww&mm4ca& k&P aRRlly advanced the
rea | zed in alternative way s that i ncorporate

gﬁq;? @%hdmfta?}ggy es of the fitting 10. These

ve e ments are also referred to herein as
: m LI E@é(iﬁ ?r? ﬂ}%@%@ggﬁﬂﬁq §esi§ %Q fak1)',e thlerlllgt%ﬁ 18 rg%.tlge 1s realized in

the form of a marking 50 having one or more demarcations that are initially visually

perceptiblé' and that become visually aligned or imperceptible at the initial pull-up
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.

[0082] 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 i.s

raised so that the forward end 14z of the nut 14 engages with the band 300 and
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used wi thout the need for a separate or externa

gaugi ng tool. [0082] Wth reference to Fig. 18 then, a

rai sed band 300 such as a netal stanping is

positioned on the body neck 52. The free end 302 of
ifiacBE Ry 0ne fut [4hiGeached iihitial ufl b WRkHiof 38, 1Tk bahd 300

nut 14 engages wth the band 300 an 21 displ aces

it en_th t b ek kel @ - 4
o 15 B e Bl s A5 o R G 4 Tkl W ol by condition
away when the nut, 14 feaches the, i nitial [l-u g

B VAR Terit o Bfcheer e advincel aplle  pigpetgpined distance Y
advanced axially a predeterm ned distance Y during

duing subssnuent serakiees otherfiting.i t ti ng, [0083] Wth

reference to Fig. 19, the present invention may be - _

r eal i[pe8B]uWithgefeecamck apFighl18, tha lpsesehninvimtionemaybb egalized using
indicator ring 400 (Fig. 19B) is installed on the

dondysiti] tafko uh thidexrple, BR indidutori rivll 400 (Figr 191) i4@hbtailed on the

i ncludes a plurality of axially extending tabs 402.
e o D
Saiiialy 871 Brebibryn SRR i bl Wl Phee agp. The

Igu”_u , the nut 14 is instal]ed onto the bodgE%Z, e
Avate fegscdOdrafiearh Hanget03 AnpsriselyPogition 19 comeRpqpd Wity the initial
aligns with the forward face 404 of the tabs 402

Huli-gp pdsdiB)n S6Xoethemitd4i s avoi ded by the visual

indication to the assenbler that the nut 14 has

cont Q084 Fdicinitial pulAQf, tispaa 14 dwinstalledentd drdesiy4TBuntil the
If the nut 14 continues to be turned relative to the

%Wélrd_]&%d 1%-5 Fx}i{' ﬁfbﬁlﬁn 40%ohiabds oPEHLS With s ﬁ?\lvhﬁﬁﬁ@éjmtpé% t(lele tabs

ent | nwar I's conpressing of the tabs 402 can

S 5 O SR LI i e o
{58 28 0 R rmiotted: e ok, A0 SREHCEIY HhRcRIEES 57 Gy ge mut 14

the body 12 wi |l cause further conpression_or coll apse
efntinhes todissured relattvhisl the body hhrthe (3bs H08fwillrheginaypespplapsed
can be used as a visual indication that the nut

or bent 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 tﬁe nut
14 has advanced a distance Y beyond the initial pull-up position 56.

[0085] With reference to Fig. 20, the invention is ilim&gted 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
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14 has advanced a di stance Y beyond the initial
pul | -up position 56. [0085] Wth reference to Fig. 20,
the invention is illustrated in use with a nodified
nut 450. Al aspects of the fitting 10 and the marking

thid Rhkhel hﬁnesfi\!ﬁfettﬂﬁ hhd @ redibddiiaBister oS4 éfacent thodegon of the
for exanple, but the nut 450 has been nodi fi ed so that

ARRESN, A5 057 B SUIE o g e et kg vinl
?ﬁrta?f S a r Ege g,ﬂ'(,??et[ﬁ_{t eﬁﬁﬁgﬁ gtggﬁlg%lgﬁ%gggl on
fet 3?[%%191?3@5%?&3»32%&' Fehgs e ”Eﬁ%ﬁ%kmﬁéﬁ% {Rat uses

mar ki ng 50. [0086] Figs. 21A-Cillustrate another
aardftachabinting 500.n &hie mingni00oin préfenablysmetal and can be httashed by any
ring 500. The ring 500 is preferably netal and can be
sithlsle n@ethBY. arthe Sipt 580 ds NRiahebrizéd eby iangighdbody 502 and a
characterized by a rigid body 502 and a conpressible

Lfﬁé?i'sib?@%&‘ KoBlapsible! HottioR 45047 Nerz0 E’&hﬁ&‘s‘éﬂe Sfioh! S04 in

Iinthis exarrpelncludesathlnvva 50 attached
Sl WO AL 1l B0 SIS e o i
‘16%% b s g8 fé@gr B st %quéigrrﬁ?%éﬂpﬁ él#ﬁstl&anafhndmal

10|nthef| ertlght position. In Fig. 21B, the nut

wa Pﬁbe%]éﬁ@sl pertiped0bnt o the body 12 to a position
whereat the forward wall 506 contacts a forward face

12b dDOEReFipo2IVA ilustiEtesstherdiytinge 1 Qi sre theafingendighh position, In Fig,
pul I -up position. During subsequent remakes the thin

¥R shePfft 14 Hak been indfgled aftot the body 1 2 ité a pukidbh Wintbae fpefrward

further with each renake, as illustrated in Fig. 21C
t
‘6?2545?& AR Ml 800 P il ied @i

AL EAEER B PRI o B B o
rlglfig_s q%lglgfqulg{%gg 0086\1@1} Slge a %.gl s?ré,te E‘%gg 31C. 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.

[0088] 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 es, 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 finger tight
position such 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



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 exanple, by allow ng for an
axial gap 852 between the collar 850 and the nut 14

Rin@i e b Usbel R6d 8t ke Shdieation ffprée initinOpdll-up. U
égosngﬁon Ig]ﬁgtca%glE)s eln Fig. 21é the r?ut 1411mhasﬁgeg% pon

éueﬁqabﬁ ed B8 itf ﬁ%&lﬁwgwtzmggs;s A Co ér%aﬁces axially

f or war 1ao the nut tou

t t t h I

b‘éﬁ’é@%ﬁ 251%‘@ S %@?‘an HE e 480 BB} %Jﬁlﬁf%?eé%.ﬁﬁ & series of

fre and can t used an i ndi cati on qf 0
tbg §94 18D G pgped oy g ats-eaBarh 2 b pisdetermied axtil H¥ince of
illustrated in Fig 21F as the nut 14 further
thﬂO%EbsFQiﬁiaaﬂ}’;he fb@ylsﬁereuqmlttpdafnon'aﬁgp&lﬁ, Bp position,
the collar 850 includes a thin extension or series of
t abs [8689]t Figi 2hilmstrates redherremiiodineit Sor the lcbRgmsibleporion 504°,
predet erm ned axi al advance of the nut 14. For

Iﬁ'@é biétnFﬁlB%f F? '2! &e cBIlﬁ:siHIb bt 86mbreRiiblei gdttiordddd’ of a nng S500°
{ustrates anothef enbodi nent for the

t

- E%*%E?P%psi b dg?f%%% of o} Byebibfor AU £Kiatly Burof? om the

500 ea' ormof, a serie f e e

%%Pehﬁ’&pf 0B S T iabs gL‘? oS iy Fiess Pircbodyalh dping mital
2' . These tabs 510 col | apse as they engage the body

f!!@‘edlél?%@eﬂﬁm&m make-up of the fitting 10. [0090]

Wth reference to Figs. 23A and 23B, in another form

of t HOO0PEVWiithireference keFigni 2340 kngp 3B, in@popther faromefiBe fnvention,

the additional axial displacenment position (and

tie dhidiar gullupapaitionss&lahy thedidditions] axibn@isplab@hibitnibsfidd (and
on the tubing T. In this exarrple the nmarking 600 is

c:at | I 2
GfGoeL T iy HdRacd Wilg o 5%““’5%1"% bR ¢ Lo e
n 06_0 e
%‘%%R 1o Bid okt o008 vl BN S 9% o st Ashps B %02 and
bot.h |] 602, 604 are hidden fromview:taq
ﬁ@é@&rﬁmaﬁ@% 04,may b formed infq the tuhing weh 506 or applied in
tBOSItI oned such that during initial pull-up the nut 14
¢ feroy ahe bend maintedh ing et sa 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

= 1]

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 ﬂas been advanced an additional axial displacement Y beyond the initial
puli-up posifion 56.

[0091] 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
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until the first line 602 is visible, as illustrated in
Fig. 23A. the second |line 604 is positioned such that
duri ng subsequent renmakes the second |ine becones
visible after the nut 14 has been advanced an

T 01 B R e
ﬁgaﬁ@‘%gﬂ%ff’ﬁ%%‘f&d r:l taﬁ“g&“‘%:‘l‘gésﬁg&eg}ébgfmﬂgﬂs tqols 662,
31 1 B oK S5 et AP EATOLcE BEpeiegoined figaaeaty s the

24 includes a rear wall 654 agai nst which a tube end
taieg (Tsis ot ted weithin thexdeave §62; e tedls 661654 semech gauheanvise form

formed in the sl eeve 652 and receive respective

- lives lin tige $uvfice ofGRe tubfifdT tdlverresyming vGiftY thebhidesad02, 604 described
axially separated a predeterm ned distance Y. as the

Hebddh RGth redpect RIBEL I3 dnRi2RBt he sl eeve 652, the tools
662, 664 scratch or otherwise form lines in the

23? jgg%ﬂg‘é@@ﬁ%&?‘&ﬁg’g. 2:: : ef@%?@‘éi‘w”“ftlags‘“ Higguon, &
pé’ Bi i % ?Da%’ﬁyob @ﬁ?&& the Jt; b?figﬁlir n includes a

“b nd 700 is attached to the nu,; body 12. This
swa’ (Resifion idemtifigr (702 7d; 4 ["Brish déeﬁmm iqentier a% Ehe nut 14 is

“"finish" position identifier 704. The nut 14 is
initially dhdtallednaitalthe Hodni 4 to like fioger tighttposition. f Theysut 14 is then
tight position. The nut 14 is then nmarked in a

hiatkbd b @ suRtAbe 'margict,héthefbt tHiemeRuTuétak: Wr &y e dyerhbler. The
assenbl er. The alignment mark (not shown) on the nut

dl R 8k (8 @on i n Wh tﬁé’m%sis E}Sblfbﬁ'té‘ldkeymﬁ'sb%‘ td"aﬁxﬁl(ley htigh with

art posit cat or and typically may
0.t 5d
ke B Ty R M5 U AP o
otated relativ o0 the body fo he _prescri bed
tﬁ'a Rleh4agr to gne ogﬁaﬁﬂﬁa 456300 (5 8 Do TBR AU I 1R Fotated relative
rotated until the nut allﬂﬂnrrent mark is axially ]

talthfgh@iy foir tthe prescritiedimimbso of fillband partinktirms, wherein the nut 14 is
Al t hough this technique requires the assenbler to keep

rotatetk upfil thee ntitilalignment mark is axially aligned with the finish position
indicator 704. Although this technique requires the assembler to keep track of the full
end partial turns, final pull-up position is more accurately achieved since there are
well defined starting and 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 tumns until the
alignment mark on the body 12 axially aligns with the finish position identifier 704’

on the band 700°.
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and partial turns, final pull-up position is nore
accurately achieved since there are well defined

starting and stopping position indicators. Fig. 26
illTustrates an exanple wherein the indicator band

700" [0893 ] Wtith 1edarenne tonBigad7 and 28)he inventiontis iitestraeed in use
is assenbled to the finger tight position, an

with grimiitting 80 The diptitg 800 inoludee ahmaiy bbdyisd2 with ree identical
alignment with the start position identifier 702" on

fiting eads! 340" I Hle sRuskhpld todch fitking enl W Inéfldes hOkBEAY 50 in

the prescribed nunber ‘of full and partial turns unti

SR SRR m{RRitn o RS orp ol i L R ety e oo
‘%% %3] Wth reference to Figs. 27 and 28, the
I'on is illustrated in use with a T fitting 800.

The fié%iqg EOO | ncl udes a main body 802 with three

i dentlPR] As best viry/ediadigodf, themerkiag 8Q dmpsalizechincthe form of a
fitting end 804 includes a marking 50 in accordance

gpave (temaphioed infe thehedkopertion 222i of each fitdnge sadi8p4.t The groove
all three ends have the marking 50. [0094] As best
leddinvgredgens 08 {3 axidlly igueedrirold e 104) thfead 68hicFaHs titedd?@ end 18,
formof a groove 806 machined into the neck portion

SRRy 210 THEReing bagg 77 ey i uect §F HeAICRP Ruivonl
j . St 810.. Th .

01 RSG50 ot T B BB iR, 1 s cose,

S e P e Bl i Bl i by

with the other exanples herein, the initial pull-up

algraipg thefoswardend pfithemes d 41with tkilepdingrdg 808 of tieer gtoevai306, or
of the nut 14 with the | eadi ng edge 808 of the groove

n@yesimply berspecifiaipdsyth dorsymed efid efl tiasnithiel HadlivaLEreNe affwhere
the nut 14 axially aligning anywhere w thin the

vaitioie pB6eB08ared 0095] Fig. 29 illustrates another
enbodi nent in which |Iine markings 900a and 900b are

appl 1eshst #id %Y Nifetrkths ARGkNRO hhioddintht B wWiiléh fihd tidifings 900a

has been”as
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 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 ate 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

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

26



the finger tight position. The |ine markings 900 may

be fornmed by any suitable nethod including |aser

etching. The fitting may be di sassenbl ed by the user

for installation and then re-made to the finger tight
condi 0086} Withhreferenaeareixt togBig8. (i, nd 30B,gnegcordance with another
Afterwards, initial pull-up is verified by rotating
dspectruftthe uﬁ\tdnhoﬁ uthe wisuellly pereeptibleribiirsy 50 ens0bé Pealied in the
alignnent.. This enbodinent is particularly suited for

for&ltémﬂmtémtapghed ke %@m%w%sadfealﬂodww Js%sﬁ:{qgis'h@a from a

pul I-up T e I'iTne markings 9 used

Medoe “Qﬁ?‘gﬁ‘m&nﬁ?ﬂ ﬁ%‘bﬁsﬁ S S Rimgent; the
‘B@k@?ﬁﬁ’% Lt??leggu&g"gaf §§ s e*‘é%kcggﬁl q?}ﬁ [ﬂﬁefig% aggl,ttcg torque and

wi th anot her aspect of the invention, the visually
gadlingduring pulkap lof the StlingaSuitableclubricant nisteridie inchulerbudfare not
a material applied to the male threaded body 12, as

lithited trg inghten o rmodybdenuiny disakidef eAs dllestackdeish the epibodiment of
i ncorporated into the body 12. In one enbodi nent, the

Fig! 30A,ahe [iBYicf 530lid Birliea MpiSA 18 WdmaRk tlu%a&@@f@ r!!tﬁﬁccordance

used to reduce torque and galling during pull-up o

WHE thd tdvefiion, YR taﬁt 058t %gﬂied"?é 36 ek B a%ﬁﬁmon

are not mted ungs

rat ed nbod nt ..0 . th
@é%tr%‘a { Bifncnls o f pEE RO A R RSt GHibs vl uk i A
olrdance Wth the i nvertl on, the |ubricant

?én?é%&@ BYET i UBSs! 19 R5pvent epnlication of libricantitp greas such as the
poi nt 954 that corresponds to a proper initial pull-up
hessi Thomask it sebsequently nemtoved: aftér theulubritdre israpplisdy The mask
| ayer is used to prevent application of lubricant to
fartharscanusduged thlifovide s willdefimsaklins o by SR |teh‘rmnatmn point
renmoved after the lubricant is applied. The nmask

SfSW TR 3R ( Qﬁlﬁéﬂe@oﬁn‘hg@ﬂﬁ ded Fgg‘gbb{ﬁreélhﬂﬁﬁ ié bGP threaded

edge for the termnatio p0|n

t f A a l,arit
B e 58y, {2l e hAp e R 1R I8 e st by Bncent or
14a f at | east axi aI I adj acent qr
@Eﬁ@hﬂ%ﬁ ﬁiss?nqe qad e?fdtsf@zsﬁa bR s | Tupiehl 1bp kg fupricant is a
Typi cal | ¥ the lubricant is a
dlstmctly different color from the material of the body 12 and therefore easily

perceived visually.

[0097] In some cases, a surface activation s;tep may be performed prior to
adhering the lubricant 950 to the body 12. Such activation steps are \;vell known to
those skilled in the art. The activation step likewise pfovides a perceptible
discoloration. An embodiment is illustrated in Fig, 30B wherein the activation step is
applied to the unmasked threads 952 and body 12 to a first location 960. The
lubricant 950 is then applied up to a termination point 962, thus leaving & band

between the termination points 960 and 962, Thus, two demarcations are provided
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distinctly different color fromthe material of the
body 12 and therefore easily perceived visually.
[0097] In some cases, a surface activation step nay be
perfornmed prior to adhering the |ubricant 950 to the

vithe fistdemaseation 968 aan wpespand taan initialpwl-up position of the
those skilled in the art. The activation step |ikew se
mit &9 iodstha bpéy ¢2,nidthe secdind dehancatioro$60 dpreepdrnditoren edditional
is illustrated in Fig. 30B wherein the activation step

predetérphéde ghiblodibplacemivih of ¢k flt PREStoXAE LBAY 1RBkYodd theinitial
a first location 960. The |lubricant 950 is then

p%ﬂpti&iﬁ&iﬁ%,,to a termnation point 962, thus |eaving a
band ~ between the term nation points 960 and 962.

i SiLOBRR AR BRb6RE% R FebiaRi Binefoalier pait ot Too threads

ul) -u osi ti,on, of .the ut ,14 onto the body 12, and .
lﬁ%i’% et ercsfiTminated Gincs @Quh%q%w@ﬂaéas beamapplied to the fitting
addi tional predeterm ned axial- displacenent of the
thigeds) 4 Iy theoembedimentyofl Bigh 30Bras welk a sirpilax| embmdimentp described
position.. [0098] In both enbodi ments that use a
Herdin eloavet thataisk weolapedibartigas@f midéng! 30, €rcisand #8Y bl ealized by first
reduced or elimnated since a |ubricant coating has

a?ﬁ%dgﬁﬁpbﬁiﬂlé QolotiRed IrhiteRfl td ML LRy H-'Z” upNg thcr. outer line or
[ I odl ment s

enbodl ment of Fig. 30B as well as simlar“enb

SR 950 T B0 B8RSR ) i
AR bR o MR 1 B i,

col,orized material can then be renoved by any suitable
Pspaeivgshe eqlened hand hetwveen thedemminatipninsints 266rpad 962.0 t he
term nation point 962, thus providing the colored

band [0€4%}dpranvther embodinment ofitheqiratent iB@ntory t6 Mtrinsic gauging
[0099] In another enbodi ment of the present invention,

i$ beed tot provide Hrépfey Pulldip ndicds&tloh Qerﬁ_il@ltyﬂfﬁﬁihgﬁ.e%n example of
pul | -up indication on fenmal e-type fittings. exanpl e

s@éh asfﬁﬁﬁ%fi‘s gé%%g&g idgﬁ’lngtg% gsgé'tgsﬁﬁﬁ'ggﬁ} gﬁ.i 4896 21 8i&Red on May 2,

Pat ent
1989 for COUPLING DEVICE FOR HEAVY-WALLED TUBULAR MEMBERS,

the entire disclosure of which is hereby incorporated by reference. As shown in
Figure 31, the fitting assembly 10’ includes a coupling body 1000 having an
associated tubular member 1010, a coupling nut 1020 and a ferrule arrangement 1030.
The coupling body or member IOOQ has a first end 1040 and a second end 1042
axially spaced therefrom. It will be understood that the coupling body 1006 may take
any number of forms, such és, for example, a union, tee, cross, or elbow, and may be
provided directly on a valve, filter, insﬁ‘mnent or the like. It should also be

appreciated that the coupling body 1000, or coupling nut 1020, may include one or
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1989 for COUPLI NG DEVI CE FOR HEAVY- WALLED TUBULAR

MEMBERS, the entire disclosure of which is hereby

i ncorporated by reference. As shown in Figure 31, the
fitting assenbly 10" includes a coupling body 1000
mwihagigand paxtions, sickds those ket arcewbrr harGdned by rolling thregds (not
nut 1020 and a ferrule arrangenent 1030. The coupling
showly) e therxtesior $01GHre1002 of fhercotipléntbdd34oand a second

end 1042 axially spaced therefrom It will be

underrgi @Hd.? (8 orlifier Yol Oﬂﬂis%gﬂiaﬂﬁ% sgﬁﬁ‘odﬁlﬁﬁs%aggMO% and

nunmber of forns, such as, for exanple, uni-o

A . Browli.ded .di rect,l
BERESe rftini Bty 3048 RoP i £ 3T s S 0 O o rbuter
be , ap ci ated that ,the cqupl,ing body 1000, or
| PO RN 9n RKiGH BTG Nk 8 COURME, A second or outer
har dened portions, such as those that are work
cRuRtadReel 185! coasialnwith innen dborq hérn4 issdafine)l adjacemfean axially outer
exterior surface 1002 of the coupling body 1000.
ehd bd0he forfplingtbody. iA teperedaraenriifig 4ndwth oo ayifade VO2hintersects the
t hrough passage 1046 and defines a radial shoul der
ifked horg A0DS twidh itk odted bbret 1051, | ARCint@ 1yl B2éhded rbgi8n 1054 is
tubul ar nenber 1010 abuts upon axial insertion into

8o QUBL e 98O0 6 o BT 198 A gt wit
5 I, o G i SOHB SO SRRt s

bore 1044 with the outer boré 1051. An interiorly

ang SEEPRE eredgesient offhe pssocigteditladarapmbemnt t he second

end 1042 of the coupling body 1000, and is coaxi al

wi t h [01Gi] efhelforrule grangerdnt 4 03 & maydecude gioor moreferralessa first
wWth a coupling nut to effect sealing and gripping

oe figapformld 1051 drider ecaiiraeadetrileUl030 ar@sHyem in[fHG@2 131, In this
The ferrul e arrangenent 1030 may i nclude one or nore

ahBhgathas, (1R hbdeS103306f teORbnf Srhilt 9059314 f&aﬂtela ﬁ?‘;ﬁb@ﬂeraﬁng

rear ferrule 1032 are shown in Figure 31. In

REAARETTA b Yo Bl o b B bur ns
1@3{’ gf &Jgrf.gp%??] h e %‘5 lf i% Caﬁapltgg ?dr a%{;tﬁi%\g e%éége%‘en?%(vii lttlng/ rear ferrule

1032, It should be appreciated, however, that this is merely an example of a ferrule

arrangement and that other ferrule arrangements, including, but not limited to, single
ferrule arrangements can be used.

[0102] The couﬁling nut iOZO includes a threaded portion 1022 with
cooperates withv the threaded region 1054 of the coupling member 1000. In the
embodiment shown in figure 31, intrinsic gauging is added to the coupling nut 1020,
such that proper pull-up of the coupling nut onto the coupling member 1000 can be
detected. As shown, the intrinsic gauging is two demarcations located on the neck

1055 of the coupling nut 1020. A first demarcation 1060 represents a leading edge
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1034 of the front ferrule 1031 is adapted for abutting
engagenent with the rear ferrule 1032. It should be
appreci ated, however, that this is merely an exanple

of a ferrule arrangenent and that other ferrule

andr aepend rdesarcation Udi6R geprosentsna trailingi adgd. tIb shasild b eppreciated
ferrul e arrangenents can be used. [0102] The coupling

thet the G2Pinsiecdangding cant thikea deretp @ftfomns, 5O that hvisibly perceptible
cooperates with the threaded regi on 1054 of the

Seikilg ROvISRABR o QR cotplinghut FIZOORRERb1es WPk Bther intrinsic

Figure 31, intrinsic gauging is addedfto the coupling
B0 Vol Bl 8 B bl el IERU0Y Bl esion,
5 BEERE PR ¢ FoNEok olITTRRv: Fes CaUbITALT RibeTghable object

first demarcation 1060 represents a |eading edge 29

Gaigvenld aebimerfeewithaullow aftbenitepr esents a trailing

edge. It should be appreciated that the intrinsic

gaugi [8g0Z}Fhe ditrinsicv gaigitg showhomnFigmwe 3 tchamt fuaction in three

visibly perceptible marking is viewable on the

differeht feghivas. ITROfArOInRALIE La0ging UoRfighMaa6n n8éd thaSHirSt marking,

gaugi ng includes, but is not imted to, an etching, a

s K kng, C I ol o

om0 0000 o8 e Bt Fodlub b e A 02 om the
j.ect tha ul d_not i.nterfere wth

BpReE 1907 ARRE Spoomt it eMbicaliBh b BR ok e 53 es the

in Fi e 31, can function in three different . .

ReaRs, Blup el PrutioR i ingnit 1020 G e ceplige190P orUsing this

uses the first marking, demarcation, or |eading edge,

confgurgtion,euser igews thaj the fitiog mssembldy 10hkasrheen pég@rlypulled-up

the coupling 1000 and the second nmarki ng,

wibsrethe dhirinsic gangingdbecomgs atbgantidBoineacéphible. PR&#Xample, if the

pul | -up initial position of the nut 1020 on the

iaRiHRlc pal booge! i couvio gk el 0
Fpisc B L Rgs) BiemCRulo 410 Bhpetyiglskinuto v

SHBHE ridhinef 1600 wiien) b erfbVe el BHY BRI Sypgreeptivle. The
tséé??%ﬁ%ﬁﬁ” 'd‘Q% Igle%gi?@g %%V%at ttl"?&%& s ta %1% gteil'xmninled ba?cial length

. beyond the proper initial pull-up position to allow for subsequent remakes of the

fitting, In these embodiments, the fitting assembly is properly made up &t any point
beyond the covering of the intrinsic geuging, but does not necessarily provide
information regarding the maximum pull-up on the subsequent remakes. In the
second intrinsic gauging configuration, the first demarcation represents the proper
initial pull-up position, while the second demarcation represents the predetermined
axial length beyond the proper initial pull-up position to allow for subsequent remakes
of the fitting, In this sense, the second demarcation represents the maximum

additional axial length for subsequent remakes. Accordingly, using this configuration
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coupl i ng menber 1000 when the groove becones

substantially inperceptible. The fitting assenbly can

be designed such that there is a predeterm ned axi al

l ength beyond the proper initial pull-up position to
ausawilldmoswthe ditting assemblikbas bekn phoperlyipulledyp whentthe et 1020
enbodi nents, the fitting assenbly is properly nade up
fdacioes\theish Hembreyiortorn IBedicg vdyel 10600 ddittorally, the ake will be able
gaugi ng, but does not necessarily provide 1nformation

feaaEMing Ihwfxﬁgw biB4B R} bertdke® Bhd H&iggik’%g&ﬂb{?“m can handle by

renakes. n secoind Intrinsic ga

S 5L O e EAPOAC L PAER A o

emar ion represents the predeterm ned . axial, | ength
8e%¥g‘f‘t eaRﬂTS‘g%tPé R A 1y pen i £4Th bt Bsed) |Wigrein three
for subsequent remakes of the fitting. In this sense,
demaargetions dreiusedr ohfiry demapnation moyld 1eprasenti the finger-tight position,
addi tional axial length for subsequent renakes.
d\semndideglaysation wogld hipsesentnthe oot iwitial @l-ap pesitiony dnd a third
know the fitting assenbly has been properly pulled-up
déifdrcithm Kolldlidtesehteehaaxildven figiEbnACABEICRhEMN R subsequent
| eadi ng edge 1060. Additionally, the user wll be able

gies er m ne how many subsequent remakes the fitting
assenmbly 10" can handle by evaluating the additional

i al h b t [1- . th [ .
ool - CHORP <R RSB ot e it conpling
configyration can be used, wherein three_ demarcations_ .
%@3583835 Asripinsd Wihef diercsd GBI membgn d3@hito form the fitting
finger-tight position, a second demarcation would
ssspmblyeHY' .t Hidepregpainder oif ttha fitting hssembod0Y i can, beasichitar to that
third demarcation would represent the maxi mum
ginbehind il@NRiguaxidad] dre Aglyh ifddides diffaete BbmpbAsHRk € fer ts,
[0104] In anot h&er enbodi nent, shown in Ei gure 32?ngteﬁ.teens o

SRS 1BATRERS B0 10 SR fhdogon 1110
£3368 ki i 534 R4 R 15 et B REFSE Mos 100

i ncl.ud ifferent co ents, ,arrange ts, or \
1Jnc udgs ?ntgﬁsw gaqung amﬁ etermine propgr glﬁ{]up of the fitting assembly

10”’. The infrinsic gauging may take a numbér of forms. As an illustrative example,
Figure 32 provides the threads ends 1130 as a first demarcation and the end 1135 of
the threaded stud member 1100 as the second demarcation. As such, the thread ends
1130 will reach the end face 1140 of the coupling member 1000 when the fitting
assembly 10’ is in the fihger tight position. Furthermore, when the end 1135 of the
threaded stub member 1100 aligns with the end face 1140 of the coupling member
1000, the fitting assembly 10"’ will be in the proper initial pull-up position. In
another embodiment, the thread ends 1130 can mark the proper initial pull-up position

and the end 1135 of the threaded stud member 1100 can mark the additional axial
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configurations. The threaded stud nenber 1100 i ncl udes

a threaded region 1110 and a head region 1120. The

head regi on 1120 of the threaded stud nenber 1100

includes intrinsic gauging that will determ ne proper

length- fgr edbseduesnt i retnakes s Sthebingxinkifi . pulbep | pdstuamsi cn another
gaugi ng may take a nunber of forns. As an illustrative

&xBotiment, tHe Grdag edds I?!S’O/béi?ﬁlafwﬁletfﬁgg@ gh% oklataeﬁﬁmanon

a first demarcation and the end 113 t ht eaded

0 e n r
i, B Bk o SniB REEA M HANE QA roliS *%ﬁf’%ed band,
t he coupl i,ng ,nenber 1000 when the fittin
& 80078 10Ra FRoieee 4 P HRRCr Sfhst altastitste sPiren. o %g}?ﬂc the
the end 1135 of the threaded stub nmenber 1100 aI
WPeF inktial Byl up pesitionsgddhe entbl iqf the Burersied stub men 1100. or
the fitting assenbly 10" will be in the proper initia
pthél dempargativintwanid mark thematismune akieblengtht for sutseqient sainakes for
ends 1130 can mark the proper initial pull-up position

e dittifeagdbIRP, oThdsh @mibatRestesiars hethfiEiftieterhififg ??B@er pull-

mark the additional axial 31 length for subsequen

S SN R W e
St 'é.fen;f ées??gﬁ ke f ﬂ&s BIBT 1558 ”i'ﬂat shown in

0ol ored, ban gro red groove or a band,
f is 4 tﬁ& g ing. woul d nmark the

proper initial pull-up 03|t|on and the end 1135 of
the tIM@5HELe Ervehtion:htscheenidegcritad with referaioerte thet proferred and
woul d mark the maxi nrum axial length for subsequent
eenplay dnbodirhérs.f Mddifications anilajterhfons Wik secur to others upon a
enbodi nents are hel pful in determ ning proper pull- up

:%Edﬁgténlclnﬂﬁers‘ﬁéahﬂmgaéf {9 $FecilaBn) Mt b GiteRiedSto anhﬂqu such
fittrngs, a gap or recess 1150 1i1s located in th

ttl
hGeri il el tepliont disolir &' A8y B IAR 1t b %%%gﬁémed
the fitti 0 The .i nventi on has been descri bed
aneqréﬂg?ﬂ’:‘i a&@t thetedfeferred and exenpl ary
enbodlnents. Modi fications and alterations will occur
to others upon a
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readi ng and understanding of this specification. It is
intended to include all such nodifications and
alterations insofar as they cone within the scope of
the clained invention or the equivalents thereof. 32
33 CLAIMS 1. Intrinsic gauging assenbly for a ferrule
type tube fitting, conprising a coupling body having
a threaded end; a threaded coupling nut that mates
with said threaded end of thg coupling body; at |east
one ferrule retained in the coupling body interior;
and a visually perceptible marking on the coupling
CloatMSwher ei n said marking includes a first
demarcation and a second demarcation; wherein said
first demarcation corresponds to an initial pull-up
1. posikitri@ic FREgiiRiaSbenibBE Bth SRR Bk It SRAMEEsMARPHKNg @ Bupling
subsequent renmake position. 2. e intrinsic gauging
body Baripg ¢ theeaded gpdih 1, wherein said visually perceptible
mar ki : 'l .
o aitadadel cSUbllla 18 waf marky it Bhfd ARLaTAIST G SRS,
i s at leadtone terrdmietained4n thEhveuplitghodgimtedatigndg assenbl y

of claim1l, wherein said visuall erceptibl e, markin

's 4 GuRLY berceeihle Markingion e coppine i heRE SHiBRYE Mcludes
a bt dehArdatidn ahLERbAd Sthdicationual | y perceptible narking

is aring. 6. The intrinsic gauging assenbly of claim

1, wheredn prid firet demasatige earrespendntoamdinitial gullypcresition and said
sedSTRE Mok Ah Qs P sdanerd bl Sdlifn” 31900 b1 ¢

2. The infrinsic gauging assembly of claim 1, wherein said visually perceptible

marking is knurling,

3. The intrinsic gauging assembly of claim 1, wherein said visually perceptible

marking is a colored region.

4. The intrinsic gauging assembly of claim 1, wherein said visually perceptible

marking is a colored band.

5. The intrinsic gauging assembly of claim 1, wherein said visually perceptible

marking is a ring.

6. The intrinsic gauging assembly of claim 1, wherein said first demarcation and said

second demarcation are etchings.

7. The intrinsic gauging assembly of claim 1, wherein said visually perceptible

marking is a groove.



marking is a groove. 34 8. The intrinsic gauging
assenbly of claim1l, wherein said visually perceptible
marking is a recess. 9. The intrinsic gaugi ng assenbly
of claim1, wherein said visually perceptible marking
Is on a neck portion of said coupling nut. 10. The
intrinsic gauging assenbly of claiml1l, wherein a
portion of the coupling nut is work hardened. 11. The
|ntr|nS|c gaugi ng assenbly ofq claim11 further

b
® Che TrL T Bt 4 ?%%W %ﬁt et SRl St Berccptivo

maykingnsa tegessnper cepti ble when the fitting is in an
initial pulled-up position. 12. The intrinsic gaugi ng
assembly of claim1, wherein a portion of the coupling

9, nut The intitfsic RaigianastembB; of\ dRinN0d whefeirp 3kidi Pigudlyop&teptible
| -up of a coupling nut” on a coupllng body in a

mﬁbﬂ&@ﬁ@@w@mmqqq{gald@@hﬁm@uhg the steps of: a.
formng a visually perceptible marking on the coupling
body, wherein said marking conprises al ubricant
10applThedntripsia gmging)ﬁssemblga)d slaitp dpwhereda portibn bfithe coupling nut is

i ng, body; . said formng step conprising
W"Jgg%‘i‘ %the markl ng to correspond to a predeterm ned
axi al displacenent of the coupling nut relative to the

coupllng body for initial_ pull-up; and c. assenbling

i he The dpiFipsig Eavgng ﬁ%ssmb}yeofcfd%}m 1 ﬁgﬂ%aymnmmg atthisd demarcation
that 33 iofsitle when TPl 3 Vg BERIRYitRA! dld GRHAI Smperceptible

when the fitting is in an initial pulled-up position.

12.  The intrinsic gauging assembly of claim 1, wherein a portion of the coupling nut is

work hardened.

13. 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, wherein said
marking comprises alubricant applied to a set of threads associated with the coupling body;

b. said forming step comprising applying the marking to correspond to a
predetermined axial displacement of the coupling nut relative to the coupling body for
initial pull-up; and

c. assembling the coupling nut onto the coupling body until the marking is

substantially covered by said coupling nut.



