HALOGENATED BENZAM DE DERI VATI VES FlI ELD OF THE

I NVENTI ON The invention relates to hal ogenated
whewsasisde derivatives, and nore specifically, PCT/US2005/031918

benzam de derivatives characterized by greater

specificity for viral pathogens and | ess disruptive to

beneficial gut mcroflora. BACKGROUND TO THE | NVENTI ON

(2- (acetolyloxy) -N- (5-nitro-2-thiazolyl) benzam de,

the conpound of fornmula (1) , also referred to as

ni trothiazol e, nitazoxanide, or NTZ, is known for use

in the treatnment and prevention of parasitic

i nfecti onsINFRINSIC FAUGIRNS: FORTUBMBEITINGSCt i ons,

di arrhea and other intestinal troubles (U S. Patent

Nos . 3,950, 351, 4, 3RelabdBApplcdtidnd8, 621) i ncl udi ng

treatnment of trematodes (U. S. Patent No. 5, 856, 348) .

Theo ’Fﬁ@r@)fpheﬁhdhf isN\I ZohBmehtivs! ﬁsﬁ%i't off Thketnatidahle ApplNation No.

3,95 nproved pharmaceuti cal conpositions for

e
o TS 4 A A i i

nitroreductases, and partjcularly ruvat e
claimsitby PetRStIon Lieg Sre iRt B AR eHo SE M D0 230 et on August
transfer reactions that are essential for anaerobic
7, 200¢rfer BYTRINGI6 GGG HOR) TUBE GITEMNGS, novolnited Géateli Pajent No.
t he possi ble node of action of NTZ for hel nminthes,

6,502, H\RMEEN ista R nEREatBRSf0h/385386 @k ¢s £tentinuation ingnstudiTaternational
ar e consi dered as potential targets, with the 5-nitro

Applicigh N 2496‘? &fed Fgﬁt%&hﬁer”ﬁﬁ haoh S@hm@ﬂ%ﬂﬁmanon of 09/395,386

accor ing to fornu , |n vvh| ch one of R1-S

s BB S S RS PPN g PR, o

treat nent of n.viral diseases such as.th
Umtedbyﬁtﬁﬁﬁ'ré’ﬁt@}tgﬂeé 8@4|2usWh191ér*ﬁ§§éI°Ilaémfog’teepene%gs?é%ﬁ“ &l states
" Barr virus, HSV-lI and HSV-I }
ProviskongB @ atens éMl@tngoS@'@g)No m 158, 9|§5t g}qd ophgg@ber 18, 1999 for
conpounds are not selective for only viral pathogens.
INTRINSQ aGaUdDdG i FOR aTUBE/i AT EREES,| ¢he  effitec adigclosures of the
agai nst parasites, bacteria and fungus. In practice,
aforeniehmnédspa@esﬁ aﬁpl@daﬁenwu & vahipk @k Rty ildermiryted herehtibypreserence.
and many ani mals, the gut contains benefici al
popul ati ons of mcroflora, principally conprised of
anaerobic bacteria. Oral admnistration of broad

spectrum Conpoun’ilgchsnlfcali Fidd o??ﬁe 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 fitting has been properly pulled up.



Formula (I1) kills the bacterial gut flora, which may
| ead to secondary conplications including diarrhea

w0 e@aiosismgy further treatnent . Accordingly, thePCPUS®08031918
need for therapeutic conpounds that are nore selective

for viral pathogens. Mst pref rab]! , %.hese conpounds
shoul d possess anti vﬁﬁﬁgﬁgﬂ-&@m
substantially devoid of antibacterial and antiparasite
act i W3] Ferrulp-denst tube fithegseseewell powpondhagrt. A two ferrule
del eteriouseffects upon the beneficial gut mcroflora
fistdag nthad hisnbedrehigdllyo sadckssful Thir ©vee 84, yearsd istersequdnsial gripping
achi eved by the present invention, as will becone
ar?a{n%%eﬁtqn%lﬁecplﬁy pectionagnsl SKinltbd 9RER PaeadNGg3 108,373, the entire
ol ow ng di scl'osure and exanpl es. SUMVARY OF THE
i The. ' j to antiviral
iR ER s BUF o E R AN REBEER 7, Da tor
vira ogens, d accordingl y.cause_reduced . :
del eiOQB?f)ﬂ’s%e?yPé:@fgerﬂ‘gS'ﬁyp&eﬂ'@gi %F’é‘lg %S&?mﬁﬁfc&%?ﬁ & & coupling
when adm ni stered orally. In a first a;igect, Ehe.
arrangemeniothat naludesr ¢ sPHRing herdie 2By ar eIPHRE Myt th 19 fregdably
substituent, which has until now been believed to be
eidagedeythttrebdreoraats andtof tied caMPHng Wwodh Ehhedundiss bagpincludes a
This substitution may be nmade in any of the known -
1ok ERARAHES, GR}ibatyehf @6 tfhve oRa henzhiped didage t Thetcbiyzlaey xsly at
(wherei n"the benzene ring may be variously

YRt eﬁlggﬂye }%e a]'io%éﬁ% st R whh endtaMed odhak egeRatrsievice and

corpoun ntheir antiviral properfies, but they

| ack_activity. against, the bagterial . m Gr

st TEH I S EPRA BT 5 B Sl SR mouth and
2- benzam do- 5ni tro-thi zagpl es, i ch are anal ogu of . .
at Houkdsrpeiunty okiaHResniees dHm | %e?ﬁpF@H P¥HRe i ng'%V&nI%?ppmg
in that in accordance with the present invention the .
comporengr ouferides; empvddg andar &ptude end W frentaleraico gempositioned
atom are extensively set forth in the above
wigfenenesthildeSnufah@nts intarpdsdd SetvRahetht dogpling body and the
5,886,013 in particular, their disclosure being

LA LARE 2 i forrul$ B BSRREges th ;
S SFE LRyl o o g m Bomsepi, e i

SIEATP SO 8 thony splobmbe M e 4ip ity
g G S LR B o €y BB Ll abbke By 0
aaslhl(;illldér t-hat 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 eaxielly towards each other, the tapered ferrules are axially pulled
together, commonly referred to in the art as being “pulled-up”, and radially displaced

inwardly to cause a sequential inward gripping of the tube. The ferrules tightly grip

the tube wall due to the swaging action.



C -4 al koxy, acyloxy (preferably acetoxy or
propi ohoxy) , nitro, halogen, -C(OR7 where R7 is

WO @b6Q1528 kyl , or aromatic (preferably unsubstPCT/USZIOD031918
substituted phenyl or benzyl) , including salts and
hydr at es of these conEounds. Preferably, Qge of R2,-R9
i s hidPekTypicale perabiying: aspardly suelbapfespbedraboyeels shipped
ot her than hydrogen, and nore preferably at |east two

tocd ctRBmdRGN an essetbéad condiionywdtlotpeferrulgwmsialipd setie cRepling nut
-R6 may together forma benzyl ring. Preferably, R2

ardRBe icHGH 1Ga1A ehromied dnbihe@BeplaGYbddy\to arfthgeotigintrogntitian. The
one halogen. The present invention further provides.

. . I . ] I .7
PN, SOTROURES S 5 ST (e s

.R10 is :Cl- C4 al kyl . d, RIS, »Cl l. oar Ho

e s BBy Piiobalng Py g SPate &Pl dnger v
conmpounds. The_ invention further provides. antjviral

oA G, RS RPE M Py TBHHCS SO BRI 15 8¢ LORHOn AaBRLe, then
Formula (111) or (1V) and a pharmaceutically .

irapariept adhtevec zataticer betepmiths courfimg brdenendofiepeipline 1uh for a
nmet hod of treating or preventing a viral infection in

pRdctafined rowtibunarosphjteche itskedlatien.hdtbr commgdler Sutreg fittings, for
adm nistering to said subject at |east one dose of the

PhANTBERUECHs GRAPAS Iohb-ANat@I4)Stenan 1 plih@Chibkes, there is
unt of the antiviral conpound according to Fornmul a

a
l] ; or p I e j ke @ oht?? (¢ T

it oy et o R B R B e SRS P B B (TR T
i nventi og, i ncl ude, thagse according to fornmula (I11) :
PPRUQMIOATIRIC PLOPE HifiDGBN Rt om preferably F, O, Br,

or I , nore preferably Br or O, nost_preferably Br, ,
and F@O0SRThE enurpleRspehders! {0 HyepBhe PLHpdodifing asgengbly is
al kyl, - Cl1-C4 al koxy, acyl oxy (preferably acetoxy or
dpeapinod Gxy) numbért obfactat apdwiing GeOhRead mibndyr andRihei proper axial
-Cl-C4 al kyl, or aromatic(preferably phenyl or benzyl

dispbibhingymBecdudlihd ot selbstd tue) couplingl Bodiyng Sasbresthat the
and hydrates of these conmpounds . Preferably, one of

f&é&és@eipéﬁ%%w{\ﬁﬁ%h ontd BES t%E@gvln%l. aptheast th@%gi{éﬁs B2ts of the

are an hydrogen, nore preferably at

ﬁltt(lenagsgretr}/l\g)ch?nfed%itﬁ 'ﬁ?ghargr%ci(s)itoplearndta@ger%angcg 'foog%ﬂlg'er 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 limited
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



Two adj acent R2 -R6 may together forma benzyl ring .
Preferably, R2 -R6 include no nore than one acyl oxy
wa@paedlsnor e t han one hal ogen. Conpounds accorPCTyS1009031918
the present invention are illustrated by the foll ow ng
non-limting list :SILVER Dl HY'DROGEN Cl TRATE .
asSEVPIOS TS CRED 21§ é&@@l@@lﬁmwﬁml\l‘?ﬁ&em defgupling nut and
invention relates to personal care and hone care
bahodifchs geuget @motnd batween G dloidsland shpesipling myt, ke assembler
nore specifically, to silver dihydrogen
kiSdvid tAkEthe abt 1ok At REstdBER plopedppalledsgposi ti ons.
BACKGROUND OF THE | NVENTI ON Consuners use a variety of
per SW@)@"SL%&B@%@& QelICt 2 i tdd1e eRhiBBE CRAE S¥ntinues to enjoy
enance o

mai n eal th and personal appearance. Such

roducts find, use, r _ ek Ki ;

Relthertprrant S8y QTP ahrE ork B Bofe b B dhe use of the
in hair_ care; as qral care products; and as decorative
ERIES TRRY é%.anwvml%f&c@% BETSRE TPt At HCoi ot guee that
agents, which serve to kill or control the growth of |
domsciensi reatrserilyireqwities SCRAsREC BIUBREA%Y P, TafhghgPuldmy intrinsically
viruses. Antim crobial agents are often enployed in
patiehthdiftggent products as deodorant sprays, foot
treatnents and toothpastes, to nane but a few

Ant | t@c@@? higalticagentise KO-GT® ghis@disage@heEsEpyat foresitibpull-up
prevent the grow'h of bacteria which may contam nate

S S i f exa U C '

of N PR SRR At Ty el PRl aat T EnghRRy R dRGsehihel by
such conposi ti.ons rovide benefit in their e P
op ey DR RHIE A aRiEY B agent 8 [ apEnEal e device
products, are often used to treat dernmatophyte . .
jainddetst thertube it Borinegameky P%&&cﬁ%&ngaﬁﬂomﬁ& B AFtE eapoation
used as anti-caries, anti-gingivitis and ‘ _ .
bafteen pled caghding intit sndgedit saquidonEactimellp mode dess gree iggegpired
to clean or disinfect in homes, hospitals, hotels,

fooehs Andupf & 6estheancorat Mg apladcisplaveeiest bfinkn coupling nut
beings 1ive, work or otherwi se carry on the functions

hi be By : ! 8Jd HORE previ
Bl U AR fENSERl DAy ok ARGt Aty S0 v

envi ronnent ether.it be at : r ' I
pﬁﬁ'lﬁ?u Bp?rétl%n%n%ﬂ%%9mﬁt & c@eg%éﬁléé\%afeé:ogﬁn%%ngggﬁ ?Iﬁo%r of
home care products, such aéﬁgeter ents, soaps ling body
resnelers e X izh ISP BEFTIHS! LR BUBHARIYT SiHd T6HHTET [OcPE&RYP S DOb
agents, to kill mcrobes or to control their grqw;h
bivkedlr o espredetéroteedh awpenti o, 2ieingisplavrenant bayEy. herngighgull-up
I nstances, the antim crobial agents may act as
pREIESAS Vsl desigm fagtotshiakéioimo canstdgpatamiumby ihdudedthetiressyre and
manuf acturers often include antimcrobials in their

' I t gusonfiRr AR tisBY GA Akd albikened ithe fittin
t@ﬁ?%%%%é%%@g?g?i%ﬁe%uﬁgbﬁg?m?%ggproduct. For exanpl e, &
a_manufacturer may include an antim crobial agent in a
CPE@RB@vSaEﬁEﬁﬁ%nt in order to remove detrinental
m crobes, for exanple bagteria, vi.ruses.and fu
f r om{BV Bl FRHRGECAT RFEFBEE EFBRehgy S LIS Semoly ¢an undergo
antim crobial agent in surface washing detergent in_
and chiil] ¢xdiBt acseptehle narEoBRRGey ChAracRIIFHEY M8Y 0F BewBeantbphigher
a variety of surfaces in the user's environnent.
thitdg esbormedndéddistanes sf hddigorfabaxid] displapincendipesiltse tngtidepull-up
useful in a vast variety of hone care products. In
J?J@fti%nf’ﬂt%ﬁrﬂ@* stBhe dSndb RAABOMA beseP tOBIGHIS fo provide an indication
antimcrobials provide a distinct advantage as
preservatives in extending the useful life of the
product. Price A



conpetition for such products is intense, so
manuf acturers are continuously call ed upon to reduce
waeo®bs315ot h of manufacturing and | oss. | n or de€T/U82005/031918
reduce the cost of |ost product, manufacturers nust
ensure that the grpduct IS Erotected t hr oughout _ t he
toght aysemblahay tshaiting acsadlahey begudempde wawapacaiiies so asto
it is packaged, shipped, and in sonme cases stored for
hdvengdvaeed doascoubifipne anéibndy mgetieas ecedetermons anel gisplacement
Even after a consuner buys a product, the product nay
b&johd Yuaeshil-andspRE lﬂ;?ep@na%a@adisam&ﬁ htreinecdsdarily has a fixed
i crobi al” contam nati on. nuf acturers nust take these
at i : : [ :
(LU e} S aas U RSk % e pRe ek b Premade
roduct' s life-cycle, including manufacturing and
ﬁg%@%aging; whol esal e and retail; and purchase -and
eventual use. In the course of a product's life-cycle, |,
it cHes] liniso theplore rnwpbiRcEvey &% | Bey PEFey Pvgiiog to provide
i ncludi ng bacteria, viruses, and fungi. In an effort
afipargneweh methiodr fobesrifyingrppgr adiltg ethe fypds-hpy e fitting for
their products, manufacturers can add anti m crobia
IR -t ttheiahoBE0skedtBe thdeede apparahachd nerisdnaveyerifies
succeeded in greatly enhancing the quality of their

pﬁégﬁﬁ?ﬁﬁ PBM-@dﬂﬂd%gsosééﬁ heantd %g@fﬁie%hﬁndi&ttdﬁ(%ﬁﬂhh@ fitting has

er of antim crobials have en devel oped for use
ersonal care and. .haonme e u . dj ' -

oRFCrOaS 2 TR ATt ShAGHLY LS b SirisEfizSh KREE pHieiment
nmutants, places, constant pressure on manufacturers to
ohthe FQBRIN G SRRV SHRLETTUPERS 8PS | deal |y, such
antimcrobials would conbine the properties of |ow

cost and ability tcSwmmayy ofthelasention ety of nicrobes.

In considering the cost of an antim crobial agent, not

onl y [¢d1e] qosthe afccomplishatentativhaefarermentomtd aing otbdreobjectives,
range of concentrations at which it is effective, are

ah Eéc@ﬁanceﬁ@dth'&e QMBHddHnt BT SeabiattioAl&t inBénsic gauging device
relatively I nexpensive to manufacture, and should be
.active in ara f j ot ;
RS T Pl TR o SR R AR Q8 e R g Ry hat i
addj tion, |t uld be desirable for.such .an )

ViR PEF BN VHgR e P HIR/S The Pes i Ep sy unegf that is covered
activity, so as to be effective against a wide v riet¥
oofisnildy ohmsceptihls Wewdhe Sitingleas 481 AIPYTIL 84t edapn ot § Pigterred
and broad spectrum antimcrobials is ongoing and
feeethaelaykient eakzedhslaeprsdibivegroon o omsesineriing! inge a surface
treating water have been known in the art, generally

Fhg SIdpUBE bb@Y $REGIRYe 3LEHS R nhiry athuale gerchmiblhianch as by
been dissolved in water. Thus, it has previously been

ré‘%%ﬁe?h@%r atl&}%ﬁg{getﬁ@rsﬁr_f%% Hi &C%lﬁvﬁ ARt REALNGoSElWBle.| ORe of the

pol n use. 'e reconstituting an

.aqueous sol ution.copprisi silver _ion ’
P e Bt PN B ot QPGS BT are Ry of pelaive
is not convenient in the real mof home care m$er s
rettisumandsirastienadmoiagaesnrerted & 16 FABRIRS BHENG POFY. qﬁi%Posltlon
conpositions that can be diluted in water and used. |n
Appd merdihoosrasherds ts i lpvastetaroirsdrrixiph dispiperaem i thincoupling nut
alternative antimnicrobial preservative (for exanple in
ShaiPers.: asshiekhely Yatisitiebatirimi ng conposi ti ons),

silver ions have not been previously exploited due in

part to this relative instability. Silver salts, such

as silver citrate salts, have al so been proposed as
anti m crobial dusting agents. However, these dusting
agents nust be kept dry and are generally not

conveni ent for inparting preservative value to

consuner products or for



delivering antimcrobial effects to an end user or to

the environnent of the end user. Recently, there have
whe@a/oprseyi ded silver-ion containing conposi t i PEEUS2005/031918

conprising silver ions in conplex with citric acid.

See, for exanple, US Pat No. 6,583,176, However, no

per sBWaB] Ehe avertigpfisthensaatomriaige the methedsAmip digldg dhe use of

conposi tions has been previously described. Fromthe ‘
sifchr agoitmggsic ighugisg dppiae.cast wehas inrepthel smdodizehtf omethod for

personal care products and hone care products having
gMgggd?@gaJ SulBRp btk Coflig! nupbapeidubisg bSUEh pratletpe fitting,

need to be non-toxic and non-irritating in human use.

thléaﬂgéatlgéé' incHuGile %eogtgﬁirﬁié ﬁ&‘?t%n%%1 avgsualll PREHHAL imdrkfn® on the

i'nexpensi ve. present invention satisfies

t hese needs. and provi des rel ated nt ages_a I -
¢ E?W\F@@déﬁ: TP l\fi?ﬁl\f’f*?%\rllgTWét%p?%sag%Y alf?ér%g nt?l fltogogr/\é%pgnds to a
provi des personal care conpositjons that contain . .
PEIPOBRING] By SielrceneRiaidhy FOUP MBEI JF BT 4 fiF coupling body;
acceptabl e medium Such silver dihydrogen citrate
asembhng iteittogpos fingertseht apndifien; gde tigh@ningshacoupling nut onto
i ngredients, either soluble or non-sol uble, such as
t}ﬁtdda%sli@%djﬁ G0 bieahskiraris e ddés fromndbw de tlae nat er gent
or al cohol.” The personal ‘care conpositions that

cont f@(ﬂél il %@Jor&gniaé{ q’&iﬁgﬁ{btlﬁ"értarsﬁéc@ odhkk B ch@diuhabRekihd may
; 0 d

a vari et ways, and may i nclude both an aqueous and
a.non-.agueous.. .aroi | h , [ VR1 i I
g RS 2 he R iR S RO R oty @@ Roupling
include gelling agents or thickenping agents. .The .. -
Py bR TARERE, b 68 I Bad Tt Bt i cerrdipgdse of
that contain a water phase, an oil phase and an ,
trermbking; end uPbe awaedsterpined edddional sxdaldaspdzcersnt &f thg gpupling
di hydrogen citrate. The conpositions are enul sions of
ntiheslfid anwiirg céupding: baat éurirignsuiisbquent Irethakasather nut covers the
mater-!n-oil-in-mater, oil-!n-mater-!n-oil, phase

nldMEE Bk el ARCE Bhiling cd B ofthe hQeHE si ons. The

I nvefition further provides nethods of using the

per sopals, care. . f L1BE b 20rus THA methods &
nech@gjﬂﬁgF g&%gg é%#&ﬁ%k?hgﬁﬁ%néh%?v bpergonalmgaﬁes .
conpositiqns with art of..the human.body, The

EROGR I Mo B EETHBS oL T B R g alisgn the
home care conpositions contain silver dihydrogqg. .
fisiing ar dornmest mrtcgrantheraviinethst changcs eIRFIPERY 20TRGAR Phisually
a detergent or an al cohol. Such silver dihydrogen
peideptile-veynthtma figtinmhes tean énidalppsiled-uns Ic arpthercispeps of the
additional ingredients, either soluble or non-sol uble,
SR oASs QENIBE iAPiovidearal ghbsideeRzyaemdichlienches initial pull-up
whiteners, color care agents, fabric softeners, suds
pzéﬁiglﬁﬁeﬁﬁoﬁcﬁi’iti&{ﬁ R&TaP & ?a'ceﬂi)!ﬁc b aRsh@r uldahidpidkes of the fitting

ating agents and aerosol propellant's and can al so
i.ncl, det er. | eghal . -The h -
WERBER FORE F e eanPdT ER BT A pa  Eryif i changes

can be fornulated in a variety of S, d s
shars adlés BORrRd AR aa&hﬁ%%b/speéﬁ@t@%Wﬁy%bag%ﬁ’aﬁg? peen initially
phase, optionally including an emul sifying agent.
pAdldd-nbandirtyadcs sonpesietddditionaagxisliisnieremgsl ¢f thgnut onto the
agents or thickening agents. Suitable physical forms

Hoag! wele rhrcithriactsect SeMi 1B ehiiols 2 wiamtle perogptitse nuakisg is applied to
tabl ets, sprays, foans, powders or granules. The

thé‘%?d?ﬁ% oL f M dne i sREIOM i8S MBEN9E S0 hat BETinBRIE] €AME initial
conpos ti I(J)nS



by applying themto an appropriate article or surface.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The i nventi on
walewe0stsesl herei n provi des personal care and hPOEUSEN®031918
products having antim crobial properties, including
tivity against bacterig, fungi.and viryses. The , ¥
oQGHB R oB Bt & TR el hyb ALFBR SEBCRH i Bipderetmined axial
antimcrobially effective amunt of silver dihydrogen
dighleeament beys %ﬁtﬁlthﬁl@ﬂaﬂlpa?qsyméffect ive anount is
sufficient to-either preserve the product of the :
i nveflil6n Thgaiandtotherodpedts dedrddatagen obyharpesobésveption will
to confer a beneficial effect on a person, article or

b BYick &R IER@he SHAEE ir0the L AL €reToU Bwitn ghRREA Htindf the preferred
effect includes killing or preventing the

] ' ] gﬁﬁﬁ'-g ticle to which the
a%?%%ﬁ%ﬁ&?ébggsﬂ?ggg&%é us%@°€%§§?g{ the term"silver
di hydrogen citrate" refers to nol ecul e having the
chem cal formula AgC6H7O7. The chem cal structure is
principally: although the presence of | esser anounts
of rel ated conpoBrief Bescrintionof the Drawings ceneral |y,
silver dihydrogen citrate can be nmade by i nmmrersing
si | vEi018] &bt r odestiom wmay atakeowsysrdctipoil yire ewlein i prts and
that contains citric acid. An electrolytic potentia
ah@néeﬁ@ﬁtsaﬂpg)iaﬁd peefirkel elmpolihtmies andvee mediyodsiof viehichowill be
is generated in the solution. Wien conbined in this
i | i1 | ifehtid ' el ing drawings
RN 0%, BRRHAG! PRyl oL tpping dravin
olution. ln _so odi:nents of the invention, the
“arbrPyel e ar iSRGl

s greater than about 5% and nore

particul arly greater than apout 10%citric acid (%.

eI VOTUALFIE Thes & [Far Bty ARG en e HEP R ety RIS, eouEe
fornmul ated or conbined with other ingredients as

féature freaccdukioed Wl theeinseriionTHe fithnepeing Aqyybiyi lgegitudinal cross-
personal care conpositions that contain silver

sebithydi egepercight adbetiand a physi ol ogi cal | y acceptabl e

- medium The silver dihydrogen citrate is prepared as
descrhhed raboveheSitiMebs Bighy dhageh ChibpartgilRasipheatition; and
shown to have antim crobial activity against a variety

of m i pcludi -, [ O M o ig
part 1 UCAr st e oo ARER el PenbuMen W Hlel S king is
deponstrat.ed i ncl ude Pseudononas aer ugi nosa

e opB Ot 4T FyPUPREEO5442) | Sal monel | a chol er aesui s
(especial%y ATCC 10708), Staphyl ococcus aureu , ,

( espde92d] Fye. ATiHCs 582 81 aHernaiCertbobogyt inpwhigh)a) raised portion
(especially 0157: H7, ATCC 43888 and ATCC 11229),
defisdsdeddngrmmnioeytiogedepesy especi al | y ATCC 11543 and 191

11), Enterococcus faecium (especially ATCC 6569 and

ATCC7§02219. 5 iNustees dmb@dethbCks epuerd Woktihe boditivedds;
herpes sinplex virus type 1 (HSV 1), poliovirus type

O e R R S o
i ROVE) e & oA 4 e U CTRG v Ents BETTRaskeL "

preservative antim crobial activity_ against these .
i or 4650 del OHMEFatRR S PBRLES P61 TRIGREN B PBFIRR drely adjacent
personal care conpositions containing silver

adiepeyeli oghmeckitrate in a physiol ogically acceptabl e
medi um As used herein "physiologically acceptable
medi um’ nmeans a conposition which is non-toxic,
nonirritating and otherw se suitable for contact with
the surfaces of a human or other vertebrate body. Such
surfaces include the hair, skin, nmouth, anal, urethra
and vagi nal surfaces. Whet her a conposition is
physi ol ogi cal |y acceptable can be determ ned by tests




well known to those of skill in the art. Sonme
appropriate personal care conpositions of the

w0 novef8ises | ncl ude deodorants, anti perspirant SPCEKBI005/031918
care products for facial, foot, hand and whol e body

oA LA P B PRSP or e o

products, oral care products and decorative cosnetics
neflfeh as |ipsticks, mascara, facial nakeup cremes and
rouge. Thus the products may include other appropriate
agenf23LEly. &8 ilhmirstes nizeitbrehdmesca matksyg; enol | i ent s,
oils, lipid-type materials, stabilizers, abrasives,

ant i fROBPFAGEMASH iRV a0t Marldh 9f080¢ profiles;
astringents, filmforners, fragrance conponents,

0pacidithng;A9ent SRt ORELL At S incliBauET Nggent s, skin
bl eachi hy @gent's, sunscreen-agents, oral care agents,
such_ as scribed herein, A cohol nd. deter -
adai 1BAEF ndTaace 2 s oR dBn A 50 E G R o

of the invention containing silver dihydrogen citrate
ocedeehe provided in an aqueous phase As inplied, the

aqueous phase contains water and optionally contains

ot hef0M3ngFediléntlasteatescreneriingin Meriermn . of Al haadmvingelwp, raised
the conpositions can contain both an aqueous and an
pé&itlonfjhase. In the latter case, they can include an

ermul sifying agent so as to create an enulsion, that is

a_di E(REQEF% 19511:808tek laGHArfingn IOLRB of thv6 phical tHeh8verlap in

di spersed phase Is stabilized by the enul sifying

aggﬁi. AmdenulaLon is generally a stable dispersion of
RIS qti"d " n a second immiscible Iiquid. The

emul sifier, is an anphoteric substance .tha revents. ..
the. WGBEFisL Ao I Ao CEal St I O PRE SHRFGs (g in which

provides water-in-oil enulsions, oil-inwater
adargérsiiameter oand-slideseiteatha aihasi | di sper si ons,
wat er-in-oil-in-water emnul sions, phase inversion

t enpeoGBUl Fez. & Millsirates tendeni§ e vosviug silntvsy tobtaayk és marking;
emul sions are described in further detail herein. The

I nvengden HyrtsharusREeY adesmdPeks GR@lge€ dh@ cCATROSial dfitication
contai ni hg silver dihydrogen citrate and a
%%%gé;insoluble solid in an aqueous phase. |In sone

TEhbodi nents, the water-insoluble solid is di spersed in

‘ ; ngiﬂ@%ﬁﬁgsfﬂgz ré%éérg%g} iﬁ.ﬁﬁ? %’I ggﬁ%ﬁi%gg%g%%géml of collapsible

col | oi dal suspensionsfurther conprise an agent capable
tas; stabilizing the solid as a suspension in the

aqueous phase. In sone enbodi nents, the .

wat eff 00373 dt gDl swlaied ainslteingiies spbbdimerirth@msest medifid nut;
in a water-based gel. In sone further conpositions,

t he viad=) Fiasol A esebiednich@ogih@nthal osesn.collbmiige winth
t he agqueous phase, a paste. The term "water insol uble

i ngr 3963 Al 8aRSAks N LHhENRES xm?sb}eqm&&ﬁﬁéﬂs‘?n in
onp Sit dst |

t he i on excee 1e solubility of such

: ﬂg{ igé@ﬁ?-iés?%.%éﬁé%ﬁiééﬂlﬁlgt%t% gaﬁ[:@g%b‘(@’gﬁ‘ﬁ{ng‘tiﬁgﬁhg&kﬁrgaﬂcmg is

ingredient in the conposition, a water soluble
fomepdedi @AfUNRSEd in a paste may be capabl e of

di ssolving in | arge excesses of water, but incapable
of w0041y Fig.9dollvdtratesiamadringdaolint thefempadisneny 94ig A3;
the paste. On the other hand, a "water insoluble

i ngredient” used in an aqueous solution, or an aqueous
phase of a colloidal conposition, nust be only very
slightly soluble in water. The person skilled in the
art will perceive these requirenents and nmake
appropriate sel ections based8on the ordinary skill in
the art.



The invention further provides personal care

conpositions that contain silver dihydrogen citrate,
wowdoen3sngl at | east one nenber of the group copGI/BE8100§031918

of gelling agents, thickeners and m xtures thereof.

The jnvention_further . provides t hods, of using.th s

per si§R4t] @éﬁ-ezﬁ:&ﬁﬂo%qr tﬂf’“ﬁﬁ"%t.e FRDQEIREP) that pge ﬁ%%ﬁoﬁﬁ position

conprises applying the personal care conposition to a
indisdiprsur f ace or part to be treated. The term

“appl yi ng" includes an appropriate action on the part

of t[0048i5BIgst 7 aniSiihistdie upeodibnaiventon witrpoaditiorah T style

to the body part.. Applying includes, in sone
fgmRedhpeNt s, spreading, spraying, squirting, W ping

and brushing. The particular type of application

depe . L B§: | - 16

Compolr] B e e e e g S e

of body_incl udin ut h and. .ot her i.thelj ) .

ur r atks] Besc Tt Bkt TROETe RES BBl bl ke pmaton

hair, skin and nputh, anus, urethra and vagi ha. IP t?e

caselQ9B61 hig: ski nllugtreshaesihera embrdinnf fNpIgYige a female-type

specific. For exanple, in sone enbodi nents the body
cqaiihg iassetddéy;ski n of the face, hand or foot. In other

enbodi nents, the body part is the whole body. In other

enbogiomentes. shoilusiaspieivinentodhremerisonahreadsdestub member

conpositions are deodorants or antiperspirants, body

hﬁﬁﬁ&%gggﬁgﬁz%%@hﬁnderarns.The i nvention al so provides

Ome tare compositions conprising silver dihydrogen

citr ter.and at | i i o 1 han
@ aclipe i SiEBReR ar iR w Y Sal AR B he S hbe
conposi tion" f use in the

general envi sh3hedtDErIRLINE Q1 K6 2LelerTeC 8 :

descri bed herein. Home care conpositions are generally.
non- {@i0¢ Wittle nefagsptd dFiign 1 the inyesitiantwyilldre drspmbedolgralg,in an
for exanple to fabrics and other itens used by humans,
eVieplaBPRkied o Ocisgrifiateated éntoystariard twd feernle giylsi tnye fitting
of ,” humans, or when applied to spaces occupi ed by

a&lé%zf.: HIBEVdMMENEdsOftRInS9 1RERXIAE He RABRPBAF 1 nature to explain
conpasitions conprising silver dihydrogen citrate,

t.er n.oi | _phase L ] ; :
R b s T
first Iiquid phase {.n.a second, inmscible L.iquid.
S 01 UGBS Hoe GRS THeF RSN g 7ere paind il in the ar
di spersion of the first phase in the second phase. The,
viHweadilyomdst ssandpanslarpessidie et ¢he BVeRiRsoN: PORY to practice In a
containing a mxture of a water-insoluble ingredient
wille @an@y @f tpftadeingwned esuplinge thea e refritiasly Totatgst osgke up the
wat er and sil ver di hydrogen citrate. Such m xtures

ah&%WeFSPéﬂa%ﬂé ARGoPastRsRSs selselthied ikt invention can
erein. The invention al so provides hone care

CO7 SIL{1:0 ] ; | yeounling 1n
GRTRT L pef S LRl e Py B BR8hS (h D e conpline
of, gelling agents,and thickeners, .Such LLiQns,

e qerest S dRah i Al R eE e 1 Pl ERORARId B8veen oo
i nvention al so provides honme care conpositions

thsadesinitig sil ver di hydrogen citrate and water in

liquid, sem-solid or solid form The invention also

pr ovi[des0]Hiinesteaized oimgossstriblys] & nepdes iergpusling &pdy 12 and a
di hydrogen citrate and further conprising one or nore
Ragiid apah4i noeeehnitg beey eot edludes a first end 16 that is externally




fromthe group consisting of builders, enzynes,
bl eaches, whiteners, color care agents, fabric

W@ 0d0bmBIsrs, suds suppressors, dispersants, dyePCT/ERED&031918
i nhi bitors, chelating agents and aerosol propellants,
each as described |.n further detail rein,.Th

(h74Ehts Bnl Sl B GEBUTEEY SAEFRALY Bhpat 145 6haP g et 14 can
conpositions in liquid, paste, gel, bar, tablet,

besgasdy indta et opdaderplate brdanid &Y FdrtiNe witiendetueesadhs Bedy 12

- in nmore detail herein. The invention al so provides

affiofe ncate Ted tods relatipe”irsiatign sppey hagimbivenss dtmwegh a typical
conposition to an article, surface or space. Exenplary

2Rbhb 1§ BSecdf kY hRaRSHANES DAGRIvds Redtiaden £11e1oas,12 against rotation
furniture fabrics, rugs and carpets, draperies, dishes

arﬁfé@aﬁ@% hﬁ%ﬁg%ﬁ]g Sore@hl blchia AY¥EDSre RNt ALY gcri ié& Bf¥Btice the

e term "surface” 1 ncludes

surfaces_.in the human vir n uc s .floars,.
orgrens SNenipno be® R R AR PR L6038 ol it holding
countertops), other counter surfaces, bath, oilef both
thisowk 14 stalenaiye ob eernatiel a TeBHPRAl PRAEEEN pHd (b8 gpplied to Dot
"space" includes the interior portion of buildings
tHeamu phdtodyytohrurmanthemi inobpekinglitepiéonsiat theowtre tineelto make up the
therein. The invention provides personal care
AGREPES| ThOBSI ANt Aitnire gypidallyeirodidy dithgen shafedatostions 22, 24
présent at a concentration effective to preserve the
re%?ém.gglé/t jOR29al Nt Ak GrobQsenchhsr bikeRsdion mdhele relative
pf ovi des personal care conpositions containing
sufficient silver dihydrogen citrate to confer an
Td#t9% i crobi al effect on a person to whomit is

appl i ed. Such personal. ca 0 iLtions _ar .
non- (G}LE The SaEaer Gt 18 BRACCHO St ARFRTghgpe or passageway
prol onged periods. Such personal care conpositions can

26 ticdt axtendsilodgitedinaliyed e sy teioraly die cospingbrdy Kk | rgbore 26
and gels; underarm anti perspirant sprays, roll-ns,

i Stoe kS wathcth @ebisd comdenammuanis peths formant end dededeoapiing body
sprays, roll-ons, sticks and gels; skin treatnent

157 §a8 oub10ld 928 1298k Bded AThES shEWKIBYS0 &Rl Rid @unterbore that is
sun-protectant “creans, |otions, gels, sprays and oils;

er.sonal .cl eapsi ng_(: or body) soaps, shanpoos,
aﬁﬁ@HSE¥Fg%§HHh8§3%§$gggﬁpa§%énpoos, rinses,
condi tioners d/.or .d

,.gels, oils es; oral, ecar
pr od 8¢ (Télérﬁtgpg ia€s€§3bll3é 31@ T %Piéﬁa%%ggt, %et“&%‘t f2 and a rear
gels, oral rinses, whitening conpositions and dent al
féros Sés Thadpnt fesmbe 32 hasc 1eprisd na3e RIEON 3¢ Eighaneagey e tapered
and oi ntnments. The invention further provides hone or
chieisg frioath TR Lthe ebpisigicdys 2f dihetfrasafirnge 32 wiseliegyrmed with
surfaces or spaces in the human environnment. |In sone

LDl BBALSic SEGHh TPmEhebadinghistheical. Tht ecet GerpdsBiinisdes a
sess eftfective antimcrobial preservative

po
t p:%eo S{rl%;s:eg srtibh At RSI £0Rodine DlSredSUSIMRE Mo 38 of the front

c¢are conposTtions confer an antim crobia

effect on artjicles, .surfaces qr_space ]|

Greo ol | &4, i TLiE ilhd&‘&?li"?r?f“ssc%rr%eg%né‘%ﬁ%%@%ﬁ%ﬁgle from
provi ded by the invention include: surface cl eaning
&mm;b@ﬂﬂh@ﬁ%ﬁ($@@néQ@ﬁple, gl ass, floor, counter

bath, toilet bow, sink, appliance and furniture ,

cl earD0O§R chinpfsing exssnblydeodoiliustrstedfior Figxdnisl die “finger tight
solid, liquid and spray deodorants air and/or surface
senger aptrElp adii Afiegtenlls rificdlyearpked sporayhandnufacturer.
solid (including gel) air disinfectants; and spray,

solid, liquid and paste surface disinfectants); waxes

and ot her surface protecting and/or polishing
conpositions; |aundry conposiQions (for exanple
detergents, fabric softeners and whiteners); and rug
shanpoos. I n general, preparation of aqueous silver

di hydrogen citrate can be



acconplished as follows. First, an aqueous electrolyte

sol ution conprising an appropriate concentration of
w@Raoeios15aci d i s prepared by mxing citric aci dP@i/UR20851031918

appropriate anmount of water to form an electrolyte

sol ution. The el ec ution is so referred t

Theefrerinsase ﬂlélsﬁf%fa%éﬂséjgy 1§ ?%%?cu segd & %&8%? sgi g the
acid solution." The electrolyte solution is th

figngdSe Finag the paintingfcomppyeits g@ détard ey fingsr %éﬁeﬂle tube end A
enbodi nents the anode is at |east about 99.9% pure

cAd0 slitles meoureheefibingi aveertisly Houttilahodebeaenmt] gatlhddbutsrtge inner
at | east about 99.9% pure Ag0. In sone enbodi nents,

sHMIR: A0QrrBE 86 Hrfg Iﬁm%:UP PO P i rAg Perr8s 999% puthehave
Ag0 or 99. 9999 b pure In sone enbodlnents t he

g%%?%@ {Wléﬁgfal}] e%ggst %‘fa %&Bw%p&w‘vb ?rytg FRMaly 1%'0!3%@(! about

A potentia erence of
ut 1 volts is applied betmeen t he anode and
&@g? Bd@umﬁﬁéﬁgby a current flows between the two
el ectrodes, and silver ion (Ag+) is released into <f
aqueBlB34LTp imperend. o TRE Sl MR (AGRyo & ot nitelto the
stabilized in the aqueous citric acid. In sone
feenibo dearesitys jliustreted ondbndravtingn  dfanyi differsnhirarle equiiguwetions
to obtain a concentration of aqueous silver ion of

catse® wiflhtaé pMentii@fentisn.about 10% aci d by vol ume. An
advant ageous range of concentrations for the citric

aci d[)do%si ITﬁf . @@Mﬁoﬂﬁtﬁ ineluAROM inkea] ?%X@&’ﬁ&ﬁg {R1der 42 that

solu of citric acid in wa about

s%"é%asf Bo%‘ld%i; %ﬁlifaceptﬁat enlge g aI tgg b%@g &f%lé ga%lb %9?%@ rea} %erﬁﬁ’eg 34, As
e et ﬁfsw%%éc{ LSS - 2R bRy he, Sremter. i

the solution. For exanple, while it has_ been shown
dtihat forvaidsinfrogeicpiening mohitapinihe bael ez of &g front fermile 32 end &
concentration of about 0.1% Ag in a 10% aqueous citric
@eﬁﬂeﬂu@@rﬂpbin@mpem’m‘oﬁr’ta@@ mizentas dedcahsd nfthAgboveonfm arced gatents
tai ned using | ower concentrations of citric acid,

(PDELE AR Dl INBL SYNKRMhRSS QB Serall& TNBAINIRhE theinngto a strong
I gher concentrations of citric aC|d It is thus

BORELDY Gy b AlShinL RENWPREL Fld AL Of the silver ion

in e aque ic acid by varying

t he anDu t_ of |tr|c n th troI n

f or 1l&ey %Ué(et f‘?@alrrg?l" IB%%IC‘? t°§ ul fifo. the
aC|d|nvvater It|sI|kevv|sepOSS|bIetoadiJﬁ, .
chipiag teidlaris febied Bride ARHAET AiForplehenh gRUEES! KAl Eeotations
acid, up to such upper limt, by varying the potentia
rdivide riegieeiyardindrthé het I¢urThemt 14 pvadvetasdder aneagh relative to the
el ectrodes, as well as the length of tine that the

b\SQ%tlaQS 1rh}§art3§@ tbed otippihhecedhesy trdegulsbidgRe34 bayhatube wall C.
osed to t he electrolyte In some enbodi nents, the

}i‘c%uz;ggry%y, %al da's%@( 8 s 3tdid ﬁlcﬁ&'@'t}[éeguﬁ%érhoioﬁﬂ and

t| ona lents such as described in

re detail herein. Thelnven n Il -
fEﬁCH G o1 e TEoRTORH E1 g SPepHind it o Ble nolding che
uids, colloids, |iposones, gels, sol s, pastes,
Cb@pﬂnﬁhdedﬂﬁﬁﬁ@ﬁﬂéﬁ oils, and other physical forms. An
advantage of the inventive silver dihydrogen citrate
sol ut[DesT]iss tehlology pihowiehels the awit¢risteand dpsigr of &e fifiing 10
an antimcrobially effective concentration over a
Joﬁip@héﬁt@'Me't&@ﬂeﬁ%&dmﬂtwhaﬁcbm theofittiex alfpteadday siecrease.  For
nont hs or years. Thus, the inventive conpositions
conpri sing such S|Iver di hydrogen citrate possess
antim crobial preservative characteristics.
Additionally, in sone enbodi Fents, the silver
di hydrogen citrate is present in the inventive
conposition at a concentration effective to confer an
antimcrobial effect on the



user's person or environment (for exanple air, a
surface or clothing). Thus, in sone enbodi nents, the
WO pwe/08i59% conposi ti ons possess the advant age BET/US2005/031918
conferring on the user or the user's environnent an
enhanced, i nproved or qualitativel¥ di fferent is that red
XGPSy tele SlsPIgRSCan TBREC-Yih MR ARSI ESH" [HOPL [MRprgy grents that reduce
avai |l abl e. The invention provides antimnmicrobially
gl betineen $he var 14iang dhoges fertleatde SOMDIST thoFgson may be,
conprising silver ion at a concentration of at | east
redbadt tobfhcpasites ipedsidpifbl aassemplEy fo exdeeitadtlyyadaendectiasnut 14
about 100 ppb, and nore specifically at |east about 1
2R bdRhd Md AdiRnsubiRe forExapbal-yip aftienittin@b0 aldver advancing
ef f'ect’i ve ranges of -silver iron concentration are from
2 i ] Chigd the
R 4 PR B e e P SRR p e
pm to, about 1,000 ppm .. These concentration r .
ﬂg‘ﬁ‘gt 15k Gt o esidlesléqbﬂ?tgnmpé?mﬁ n?ﬁph\?%éoﬁlgre%oo% eﬁﬁg%ﬁ&kes'
final conposition (if liquid) or per unit weight of
Hotever madh @isrpesancingrei(the ngba‘i* gyto PR SORE L g jifiel pull-up
di hydrogen citrate" as used herein is distinguished
refinodm the hdditiantli miativekikal dsglnesemiivehiaiaforbebaeitient regakes,
the inventive conpositions in sone enbodi nents. The
wildhVBls @itivdeoaen e dveiddesnahbérhd rgngsent i nventi on
are used alone or, in some enbodi ments, in comnbination
W € hgpgﬁ})ﬁ{ PR &R NG BNfa ik & 100 Qh@'iﬁve?ﬂgﬁ,oﬁn bitgetidesuging

for e as In-can preservatives fo
i

m.crobe-suscepti bl e wat er - t & ni.ng.pr Gt S (
e P A P
and for preservation, of personal .care.product,s, o
50 S BRREC AT Aeor LB Y B PORSIPEL A8 BTG ppodied in or
phar maceuti cal products, househol d products such as
assambicieto ir éamalted, onswfet @rraers ofrile Gsingrgamogents gad rersigre can
and institutional products) and other products
b6 QRE@IWikHIGt \WaY efxtdrieit omepdrate ghwegipg eser v theo peefoia but not
m crobial spoilage.In sone inventive enbodi nents,
r{q‘éﬁ%ﬁt fomf P RhiiONs Qe PhRkIREEH iaCalecBEFPPSHiddredsvisually
at contain one or nore silver dihydrogen citrates
accordin o _the,pr [ bi 1400 dd¥ment, th
pE%ﬁP%ﬁﬁI%ﬁgmeﬁ)n%géﬁiﬁﬁﬁ%gp¥gﬁfi%?8%%%?§%qg§gnts as e
listed below., In some enbodi nents

i.m gr.ohi al -
¥ B arias BRSS AR ST SRA BOoTY oy eise T R cREPLnE body
i nventive silver dihydrogen citrate (and, optionally

ne¢ih&R. avivienprefertiilnl tha gaeavs) S Cuist PSHHEER @Ajagett 1T giear the end

i nert substance using customary nethods, for exanple

e ® iSAPdfyths tthiendgigbadyg 2. héihet greoven 89 \iae waleadiogséaefPs and a
especially by making use of the dissolution properties
415 E%d%bk NOME ARk E HOCH Glvally aeeKRbiEble o aaci¥Bembler when the
srbodi nts, inventive cosnetic or pharmaceutica

iﬁ{@f %{iﬁf}fgﬁ Ig‘g}i’ %§ gh@frgteﬁ 6004 091330 d sy Erﬁfe?féliayl@ﬂo)ut 8fain not

rogen citrate-coftalning silver

di hydrogen citrate accordi.ng to the presant | j

BRI BV GREVE SE e £ eSS T SVETAre GecBHCR ) Could be
ot her antim crobial agents or m xtures, of .
farmédrine pigbatalsepan e8owha PaRY MEFK £ CRigelly gy geometric shape
di hydrogen citrate silver dihydrogen citrate. An

doahi barimacithédintagentsdyi 19 mnfoaydhe medgap e seflorg prittiang well
an antimcrobial effect. The invention provides

antim crobial agents that have bacteriostatic,
bacteriocidal, virucidal, virustatic, fungicidal or
fungistatic activities. An "antim crobial agent other

12



than an al cohol™ is an antim crobial agent other than

one of the nono-hydroxy conpounds conventionally known
w@g00al086Mol s, such as et hanol , 1sopropanol, i spGUs200$5/031918

and phenol Exanpl es of "additional antim crobi al

agents" that are enpl oyed |n sone nbodi nents of the :
defined end visieRN DPISPDIHE P 42EF PHP %é‘}lta@%é"é‘i‘%%tﬂpnt ppwill

zinc conplex (ZPT); Cct Opl rox(r); Di net hyl di et hyl ol
beHypdarehoirom( 1k yalawifg Jipcussion.

Met hyl chl or oi-sot hi azol i none/ et hyl i sot hi.azol i none

(Kat fnoRo CELS kkial POsttiinsBUbS iteetraifingiddge Bi0budff iheegroove 50 is
| mi dazolidinyl Uea (Germall 115(r), Diazolidi nyI Ur ea

pr%&%glg%a{cgﬂeh(sﬁ)tﬁat \ﬁ{%ﬂzcﬂ% ﬁﬁlngolhplllas been properly and initially pulled-

N tropropane- -di ol (Bronopol (7));

u;I(: %gn@l | ngag l(zr,d ) hey é}% neﬁ 8%1 Ce%‘g ?ﬁld 1% tﬁl’;s‘f:ﬁ{tﬁﬁg@hgns with
Met hyl di brononitril yt.aran

L PO L8 SR SLLLLL S el srriepp!the soove 0,
d ut ar al dehyde; 5-brono-5-nitro-1, 3-di oxane

pdrBewdail vl drofn Je) latePHevieving an,gﬂq;tﬁi@we to the longitudinal axis X of the
0- Phenyl phenol / sodi um o- phenyl phenol ; Sodi um

fitdr@r X YIRS BBk Yedatiat end foditiadhgel A(ert)al inPeligenEithisxysed as a
Bi cycl i c Oxazolidine (Nuosept C(r)); D nethoxane;
gﬂiep% ks th&s@%@l‘ép@ﬁl@m up“\lh%(ﬁtﬁh% 1%@'ta@ﬂanc1ng the coupling nut

or phenenesin; D chlorophene Chl or but anol ; d yceryl

JJZ_?G artti\}ee‘rtorth \%7?161%?%% rox rg&rﬂgiﬁ% posnI;]on referred to herein as
(Tricl osa

IGIEL- oM orHBREHT S e 70
Cbnpounds Phenol ; 2- Met hyl Pheno

cerrddpoigd to Fahm‘n@qtenmn@t initial phl@h@(ps-ltlozl Q]f_tbﬁ ﬁgétt %/fwe gﬁ% itl}e body
2,5-Di net hyl Phenol; 3,4-Dinethyl Phenol; 2,6-Dinethyl

1 Phieniaktial ﬁt1n=ulﬁrt0[3ydaga°hxerfeﬂru1643ﬁ Buoytb tm@f@glwamcn.’l‘w in the
Phenol ; 4- tert-Anyl Phenol; 4-n-Hexyl Phenol;

V@F’l @é ﬂvn %'i‘%laol:roo{\@m@be@f@th@@symﬂlkyi inayhe pAﬂ@dFap icondition,
phenol s; p- Chl orophenol ; Met hyl p-Chl orophenol ;

%PV‘?S@&@FQB&% g oy %%ﬁy# %ag?lowo%?'%‘loﬁhw material to the

or op enol ; Chl or ophenol

sec- Any ro he cl ahex 0
\fﬁn%p%ce@1@ﬁ |s16r p tlﬁ% gov&ﬁug;%epﬁgﬁgﬁf;giample, an
o- Chl or ophenol ; N%th I o- Chlorop en . L
aghaSHleottop e Hod sulrcebbrc&éqn cag e g ﬁﬁéiﬁ%séOO?ﬁg Bl yifill further, the
0- Chl or ophenol ; n- Anyl o-Chl orophenol; tert-Amyl o-
sehiversapfhen 53 could Mexyhrlgd @m:tbmpsm@fcamgedqmrt@mum Or appearance to
0- Chl or ophenol ; o-Benzyl p- Chl orophenol;
1R-eBEMX Yden b TBE Bﬁiﬂna@e@| Pl el a sﬁ)apBﬁngyﬂa—yrhe installed into the
m di met hyl p- Chl oro phenol ; o-Phenyl et hyl

ggOOQ]gls%rophenol o- Phenyl et hyI m net hyl p- Chl or ophenol ;
Met hyl p- Chl orophenol 3, 5- D net hyl p- Chl or ophenol ;

g CE;wl é %@Tﬁﬁ%‘y %"%eg ggg%w%;%nnn?%g cFr’BW 50 %ﬁ%&lﬂ%éd band

cglllkigqrﬁ? gfel;f Lgorzqzilg%lgg}%c 3~,5 dlh% %grp&kg]ulﬂgr{g?&pprl‘l%lg, roughening
2-1so0-Propyl - 3, 5-di net hyI p- Chl orophenol
4o éorttly| net hyl -3 -methyl p- Chlor ophenol
6-i so- Propyl - 2- et hyl - 3- net hyl p- Chl orophenol ‘
2- seq0AsY|| F¥, thb-islitiae blli-up ree@hingr aspére ndl the invention, the use of a
2-Di et hyl'met hyl - 3, 5- di net hyl p- Chl or ophenol ;

€ Ehhorepheup) ; Those skilled in the art will
%9% %%chg%%%é%ép%?%ﬁopheno Met hyI
p- Bronophenol ; Ethyl p- Br om)phenol; n- Pr opyl
p-BrormphenoI; n- Butyl p-Bronophenol; n-Amyl p-Brono
phenol ; sec- Ayl p-Bronmophend?; n-Hexyl p-Bronmophenol;
Cycl ohexyl p-Bronophenol ; o-Bronophenol; tert-Anyl
0- Bronmophenol ; n-Hexyl o-Bronophenol; n-Propyl -
D|rret hyl o- Brormphenol 2- Phenyl Phenol ;

o ~ . T ~



met hyl phenol; 4-Chloro-3, 5-di net hyl phenol;
2,4-Dichl oro- 3, 5-di net hyl phenol ; 3, 4,5, 6-
waertalossn®- 2- met hyl phenol ; 5- Met hyl - 2- pent yl phr@DUS2005/031918
4 Isopropyl 3 nethylphenol Par a- chl or o- et a- xyl eno
); Chl orot

yno Phenox than
PG RIS S5 BB PR R Byl Tl
Resorcinol and its Derivati ves Resor cinol; Meth
edges tineionother Bempicatien oitedraised Ar Fogipp 1@@@%@@%@& b0ﬁ¥ 12 or
Butyl Resorcinol; n-Anyl Resorcinol; n-Hexyl
appeRartei thelcouplifie bbw 1Remdr thansl v1sm11§k:pgtbep%m deiimpppll-up to
n- Nonyl Resorcinol; Phenyl Resorcinol; Benzyl

rg o & @194 asspﬂl%tefl 8 Resarsinel ,1n18megmlqumsltion has been
e

sor ci nol ; p-Chl or obenzyl Resorci nol oro

refbliedgaﬁ%gl} oxygal %ﬂ% yﬁd%pﬁggf i 7 gw 19 no longer required. -Of

2,4-Di hy dro Met han

ok, B AP ORI Shy FORBCHARE: 14%%%8?%“&%%%% case the
2,2 Nethylene bi s- (4-chl or.opheno] ) "-Met hyl e

inbfigsi¢ Zaugesshast progisied rap HSkGHyD thet3he pit 'h@ has geen pulled up to at
bi s(4- chl or o- 6- bronophenol ); bis(2-hydroxy-3, 5-

1¢hkstoht oriogihehiyly) sasitfdnde;

bi s(2- hydr oxy- 5-chl orobenzyl )sul fi de; Benzoic Esters

( Par ?@(%’”?)As Medxypay alemblyRiropsdupaamiesthod for intrinsic gauging,
Butylparaben Ethylparaben | sopr opyl par aben;

Bpﬁlrsﬁ ?Ehe cwa?%t@ bensi3ed 'Ué'fﬁé\@{xﬁ‘éﬂcﬁ aF 8PRPsuitable

r opy para |"ogenat ed —Car bani | i des;

t@l%ﬁépegﬂhgg&@yﬁ 1S he Ealgl stI %ﬁary( rngctg% g&%ﬁﬁ%gt{u'i)m%tate@%m the
3,3, 4- Trlchlorocarbanlllde, Chl.or oh X|d|n %Wg |
retirkingcHhas eust dsEaetad eTR AV e hy 6P M 8?%@ s é‘éSrFoFlénp o
aci d; thiabendazol e, Hexetidine;

dpolaydation dortheyhentéty 5lahé de) Lhydrasehd oriibge edge 142 of the nut
(Cosnocil (r)); other silver conpounds except silver

s%ﬁé[rﬂfa ?Qx‘ﬁcﬁé hattBe slaeting@s0.sTheefore hivih itlteprieseit irdiengon there
formnul ati ons thereof such as JM Acti care and

6ra0h %?goﬁ‘dt ¥q{ee€ bk oF &% FRbdrNE RURES @neffractional relative

reserva ion o nmeti1c, pharmaceutical, household
and t echni cal

d ations of the silver
19 aﬂ?’&ﬁ* VAT hFE’&ﬁ%%ﬁ? g]i%%lqﬁ%yw | ver di hydr ogen
citrate of the present venti
ot | FDGF BT phEear Pt LS e i e B BE dpedingerdae S0e can
Annex VI of the European Cosnetic Directive (listed in
dldvebd otdeelynanialihpesitioned sadbet ipribe ETPADE Jeaddtg pdesyfe will be
f or mal dehyde; paraf or mal dehyde; hydroxy bi phenyl and
b AlySHabed Steeh tias fwthioenphédy bphienott 14 rdeplgadingicdes S0a is
chlorobutanol hydr oxy benzoic acids and their salts

ﬂﬂgl ‘?ﬁ%& &hich El Pt’l/héﬁ HERBydr RANGDRE, beeh hyfecipar b&rward end 14a
y

prop par abe butyl® paraben; di bronmo hexam di ne and

q{téﬁ%ﬁ@tlt lfwfﬂhéﬁlg l&/lil@lxtgg ea&z?g %H%r orm Iétﬂ'm? subseqllqlent remakes the nut 14
SRS B D g 2o

(i.e. phenyl nercuric acetate and 4 .
Mederemzined 2ubeord teoieloes ﬁor)wae} epthdfig T thei WY dA GyigRs With the
(i.e. phenyl mercuric borate);

fraiinPicg g2 564 oy hlteemytmngﬁé&,athyrdb}ossbsmmgly BV WE dnaiking SO,
(Hexetidin); 5- brono-5-nitro-1, 3-di oxan;

grr hﬁ%se@ntﬂbﬂ Qs Bat thednandil O|h,as Bedh ehinedileain abepaipt where the
al co ; 3,4,4" trichlorocarbanilide (Trichlorcarban);

p-chl oro-mcresol; 2,4,4 -trlchloro 2- hydr oxy

di phenyl et her (trlclosap) 4,4' -di chl oro 2- hydroxy

di phenyl et her; 4-chl oro- 3, 5- ldi net hyl pheno

(Chl oroxyl enol ) ; i m dazolidinyl urea;

pol y- (hexamet hyl ene bi guani de) hydrochl ori de;

2 phenoxy ethanol (phenoxyethanol) hexanet hyl ene



bi s( hydr oxynet hyl ) -5, 5-di net hyl - 2, 4-1 m dazol i di nedi one
(DVMDM hydant oi n); benzyl al cohol; |, 2-dibrom
W@ 26437 yano but ane; 2, 2 PCT/US2005/031918
nmet hyl ene- bi s( 6- br ono-4-chl oro
phenol ) (bronochl or ophene) ; t hyl ¢hl or.oi sot hi azol ane,
coELg it bf HRa 2670 ABIA BECYRICE0 PRI PHES AmOutt Telat Ve o the
benzyl i sot hi azol one; 2-benzyl - 4-chl or opheno
couElihobophaAaree) thechittnl qudtumrensdition| dhheaxialilprgth between the
chl or hexi di ne acetate, chlorhexidine gluconate, . ,
le&dth @ ehe xhitinpedbyststag Bl of the;mdrkiplaeifooay-terdepaméned- fidm design
(phenoxyi sopropanol ); 4, 4-dinmethyl -1, 3- oxazolidine
alﬁa?sﬁeéﬂ%éTgﬁ%El%dtg'sBQﬁét 1k 37Rkingi J0ybecthRRicoderdd by the nut 14
xamet hyl'enedi oxybi sbenzam di ne and 4, 4

R SR Ol BB v savane of o
b EaRETAnSIL gL L T ST | ePARCal e e i

phenyl met hoxynmet hanol and , ) .
pl{-phenyitivet Hoshepge tiroxipyisesistce Y cHehe ¢risaRined 2pg mjachined
N-al kyl (A 2-C22)trimethyl anmoni unbrom de and ,
i€ Meobddlel 1 teteyiimed)ipueoide boitthey o thertiaiibng edge sl wtingegssarily

benzyl di met hyl - ( '
ref_lél;lfrgd {PorhdtidetBe Brebat hrwiibey | Dhik Y Decpinerinxythe @ppitvayipnsit may
) - ammoni um chl ori de (benzet honi um chl ori de);
kyl - - G18) di gt 3 AR lydedditional axial
O@boﬁ?ggﬁﬁﬁg ggfgﬁg?iﬂé%%? bg%zaﬁko%?ﬁﬁf?hﬁgﬁig%,
benzalkoniun1bﬁontd§, genzal oni um sacchari nat e);
diselesBnent eV Qe H e R RPSHE Yest er s;  pr opi oni ¢ aci d
and its salts; saIiQélic acjd and it; salts; sorQic hined
aci d[@09d] Resardkest f 1Gorm o drasape: St égrﬁrgmse Yy machine
sulfites and bisulfites such as sodiumsulfite; ,
baletyei oec etackinag droffloofitbe doidd;12 so that the marking provides an
mer cur at e(l - et hyl ) 2- mer capt obenzoate(2-)-0O, S-, hydrogen
ook KBIzAMBE SR viThilgrRI@pHb]E; indibialforléeyineining macpa rafldp of
Its salts; octopirox (piroctone ol am ne); sodi um
hygr. nmet hyl am noacet ate (sodi um
q%%#@é&%bthylglycinate); silver conmpounds such as JM

Act i »«and 3:i0do-2-pro - ar.ha T, -

i nver?%@% \?’ﬂi}? REFSE 99i t?jlgsl%}égxrrlﬁ%éilf{gi}%eﬁ’s Rx%og?utg?%teo%‘ﬁvgrrlety of
antimcrobial agents, which include patgral ot d to be
daffferemn embpdigentic Of V88 PRERUO% e B GRBRRR ATT deBRT%

or derivatives thereof. These agents derive their

enemekrf momttrheind shatldnal bowssirishisd limitipegaess as to the scope of
m croorgani snms or animals. Sone natural essential oils
hawiegh@nt Whasd 6td grtspiro pext foe shel fichpdé, pichssohe hodis apt and
| enon, orange, rosenmary, W ntergreen, thyne, |avender,

fﬁ!‘rﬁ’%?shkéqui%rentzg%u £8s £t WUsoDebt e \Wbeadponiag! gyrts described
enorigrass, cedar [eaf, cedarwood, ci nnanon,

}fglgfglg y %ga’sgth \%%)I%nti tlgﬁ}xe ?rﬁgcﬂﬁlln\éﬁo&l?i%%, 9lgtp cranberry,

Va pepperm nt, ue cypress, gum
benzoi n, basijl,

fennel, fir al's nment_hol -
o | GaAbeA] T hen dhninaeiies 38 Sater M08 kn L8 B porion
Rat anhi ae and Curcuma | onga. Also included in thjs
l0ass thef noviit 3 ah heedyi @ dinEgeRPe PR &)V P 4plored or
conponents of the plant, mcrobial or aninmal-derived
@hbsiwhirehieday eebesmlfyopeadertdlprovhe dittipg assembler.  The raised
antim crobial benefit. These chem cal s include, but
Ao 060 hifMds@d dige 202! Ak nutad enhivke in Sigmaheéniistalled onto the
carvacol, eugenol, eucal yptol, ferulic acid, farnesol,
hi nokitiol, tropolone,|inonene, nenthol, methyl
salicylate, thynol, -terpineol, verbenone, berberine,
rat anhi ae extract, caryophel leéne oxide, citronellic
acid, curcumn, nerolidol and geraniol, chitosans or
their derivatives. In order to achi eve a broader
spectrum of antim crobial activity, easier



fabric care) and Personal Care (e.g. soaps, |eave on
products such as deodorants/antiperspirants, |otions
wareeossasrs of water in oil, oil in water typePE@EUSENN$031918
as gels, tooth pastes and nouth washes), blends of
antim crobial agents are offered which are us S a ...
beryebler weatili thenytf brek sré lda CPBHS Hic Teked PrTion Hi u%ﬁgﬁsoﬁ’i}?mn
personal care product against mcrobial s oilage% or
thasvar danili ai less iealli gaere withwhi @Nelpﬁwd@eéogpé&lw ge 102 then
antimcrobial activity of the final product on aninate
c&HeshPRdY BBk EdsuEd Beed pullapaehitevef sheotutclanceatmeasisdlar to the
‘bl ends, biocidal substances |isted herein as
traf 'gg'ehlzé) g@ln f’ﬂét { MrCfigbd ahe AGRALSTANM0AE fortie@bjacent the back
antPmcr obi'al “preservatives" are mixed in a certain

Ll ! bt ai . ’ . L i § 1
ot fisrbderears of BoidBhane BeeltPoBRuRARL o RGeS0 will be
TR R G A e Do S

subst ances are selected fromthose djsclosed herein ?s

" addi[606TRadn tznerhbaciment off Fiaghnihs raigsripeyrion dOAgletines a leading
antim crobial preservatives". The concentrations of
chheses hhoeidalgesitsi ancsiing adghelsiverdshateadisat sser! O40p The
to 99% preferably between 10%to 90% The use

1SQANUE ré&éeatlb@ Ns Hostiase bl anes conedpors ebob imitidl proper pull-up
peirsonaf care products is typically in the range of

0..1% 5% - % l; er
DREROR B o T RSB O B PR b st TR gt e et

OBl SRLLSRA S 0 B0 PO 18 DL ke

clainms priority to United States Patent Agﬁ%icagion 4 ali
[Betetaning. digeAGIE, Baast 19 BHiRFEAD PPSIISB02Y RHLICUT (& F1ens
States Patent No. 6,640,457, which clains the benefit

@fh U it Stage s0Pahentseaplst ikoars dret Sex fiingNd) has been remade
09/ 924,030 filed on August 7, 2001 for INTRINSIC

NG, FOP TMBE sk TI-NGSondeow e tpeelieBtrmires Rapbrdistance of
tﬁégg%,562,32%, whi ch is a continuation of 09/395, 386

d_i - Con..i I 09l
Aehr e b S B s PP g e mper 122000,
Sopt cbBR 5 TRsBE T SRR R B R B et elthoueh

FI TTINGS, now United States Patent No.. .6, 279, 242, ..

ahiackingl Yomey denssadn® Beiafdt hefagh; iréﬁaqéf“i?%% position, precise
Provi si onal Patent Application Serial No. 60/159, 965

£1i dr@ekno s Be habk witB thelogdkitais nTNFRIRE} O Ry Nee e example,

TUBE FITTINGS, the entire disclosures of the _

?lfa? (8 TRG e RedaInAliens pept: matiiansitabd inshtiorlgtoranadvertently.
uf 17 I ncor por at ed herein by reference. Technica

Ebﬁslagl egfyrte% b\ liJrL\fe%}{g&E E&Herﬁ&g%]the&_ hie: REESELREg BV EBtrh@aRking, in the

itfings of the type that use one or
nmore ferruyl for | ppi.A : ; ; Be bler that if the
BRHIEar g § oA REm i R T e Rt ol R B apsemblerd
met hods for visual verification that.the fitting.Fk
Deeh pr BpeHES EplRTiad 1 ISSeRlr BRI v L AT AT hes been
[0003] Ferrule-type tube fittings are well known Hnl"tdt
whigewdt . Threfore, ther distance YT ilHgreaneIess Sy ReRgsgiiy mited 1o
successful for over 30 years is a sequenti al grig&ing
A ANGSRE BetivEvre nve edays loe ndemmercational of, thgnineddnStoas exit more
Patent No. 3,103,373, the entire disclosure of which
'd%sc%"céltik/é(l e Re nRalggoberehe ieydisiefcerendeitioheaH] displaement
typr cal ?erru e-type tube fitting assenbly there is a
coupl i ng 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
i ncludes a



torquing flange, typically in the formof a hex shaped
flange. The coupling body at the other end may be

W@ oioa®slisr® or integral wi th another body, fl owCDns200$/031918
devi ce and so on. The coupling body includes an
axi ally tapered opening or canmm ng nouth and a s

ofshethider dwingstopkesdrah ite ispid sullfpaesitne. Vagherdhe mitial pull-
openi ng. Two gri ppi ng conmponents or ferrules, o

ud Pt OfrBpbiRRito bedotsyladigamentafithontt fewithilte, tazgce initial pull-
positioned within the coupling nut and are interposed

ul%bggéqﬁgﬁ] Sgsho% t%oélllp%liitp% pRady fatidrheoreaui iaRGpUeyodhene target
Y 0

ered front en the front ferrule initially
. engages., t he. canm n of : ' fysedanshrBlon 100
pgsy, eghﬁ%dﬁfeéﬁap%fﬂ?ﬁggf%é?égg%?ﬁ#%h}E?P?glI@ Bt
‘engages a canmmi ng surface at. the back. end .of r
PIPEIGeE e/ isuph S1AGHRT it &We‘ﬁ%f &‘aé E"& il oyl "hfnld ik end
drivingly engages a back wall of the rear Ierru%$. A dt
| 4arteubiich adyapoedat lapstitn e leading pies ke DYl qopidRjsqg §qvanced to
the tube end abuts the inner shoul der stop of the
2 GRMRbh REHadYe akiabrengl eft he gortorral Pbn Tot trailengedss) § (gof the
body and nut which drives the coupling conponents
p&ofhloY thVedi s uRACR A0tifiel indiditioh apen additienalukes damplcement
axially pulled together, commonly referred to in the
art as_bei y L ed=upi, Hoadisal 'y di spl aced
dﬁﬁﬁﬁ?g?yn@gg%?%%%hgggggﬂéﬁﬁggiOinmard gri ppi ng of the
tube. The ferrules. tiaghtl] i et I IR d
e SRR RGE ack P 6008 SHph BRI TPy LRI space
assenbly such as descri bed agfve, is shipped to a
fons thermedy ifreads 180eNeRZEMdTEI%Sn with the ferrul es
installed in the coupling nut and the coupling nut .
t hr eadeTh]antrice theodimepl oG gbbdipe meprkingi g wisghportions 110,
condition. The assenbler then slips a tube end axially
11PL0e tPG e bh thdwbdyeti 52.t Thofitsnosleadingbaital pdrdon hheis used to
stop shoul der on the coupling body, Wth the fitting
| n 4 okthal i b @i hiO R e rdifed iefrtilleris used to
1B§F%Gt eﬁ%g%%%&%?§§ggﬁ%ér of the like for %ﬁgnple,
then ipparts, a relative.r ' the SOUR! ddR@nced a
16@8VeéW&nEﬁ8b¥ﬁﬁﬁpfﬂadﬁﬁﬁR#§bEgﬂhpg%£§§$ﬁ%ned ro?gtion
to conplete the installation. for smaller tu T
fredetemyscd disienescy rinre theipgy! PPléiuﬁé’&gﬁ‘&&e?%r?oqg that in Fig. 6 the
one-quarter (1/4) to one (1) inch tubing, there is. 110
jtustiall pall-hup pasitieh abirsspondstta e toiling cdged 1A AT hegsed ertion 110 s0
"turns past finger tight" ("TPFT") position to achieve
REOPEai&H béribn RUD s sidstahSIB6IovEred wiarbibe nat istin the inttéal pull-
properly pull-up a fitting assenbly is determ ned by a
nuber of, & | 06l au@kiBgaIt e -t @atbrihtichti @nrickgonds to 2
%ﬁg%%émhng?ﬁggggﬁaceéénﬁ ofI?helg%upling nut relative
to .the coupling, bad J b ohNBatf18E L4088 rAE&I portion
St e T R R R
various parts of the fitting arge machi ne i ' ined
biedy shensially SOYEHRB| Ry eangh ﬁagge ?‘?‘{a’P&%‘f a%s@?t%%?e‘.e%m e
still can be difficult to keep track ff t he ﬁgnbe{lpf. the
tistaaté Gom drdnftieaetilonposiene ofs f6ipgl the Frpeaments herein,
fitting. Many times the fitting is being installed in
aflscar farwbd &f fhie ottchscl6a dhcen bortreated WitleAelar of Feighening or
necessitating a nunber of separate wenching

ORGLALL @“@dﬁ&fheqmﬁapﬁn&pﬁbﬁ of @feahirting J00007] A
successtul and comonly used solution to verifying
proper pull-up is a NO GO gauge as described in United
States Patent Nunber 3,287,SI 3 to Lennon et al., the
entire disclosure of which is fully incorporated
herein by reference. This gauge effectively verifies

that the gap or relative spaci’ng between the coupling
body



flange and the forward end of the coupling nut is of

the correct dinension. Theassenbler first inparts the
WO e@aioss@s r el ati ve rotation between the coupl i PQI/N81005/031918

and body. If the gauge cannot fit between the body and

the coupling nut, the assenbler knows that the nt

at 1[68%1] ebn eprhogineny of dis ed-tip M I gﬁ%h%taﬁg&ner

gaugi ng tool described above continues to enéloy L 52 of
sieXeeld Bt 4 ensepetict dle marbtesy) iadornuekas 2 sep é 2@ pthe neck 52 0
.applications where the use of the gauge may be an '
i %B@%Yﬁn‘fﬁ@ 6@p 186 forafsta leatiar edgetleOesnd b sratling edge 42Gotpat are

a gauge that does not necessarily require a separate

guge fool ...Quf +AUkE B tdtiRdiBg: cakl ispacd Yofduring
u%ﬁeg}fri Fi étlﬁ[él%g#%gﬁl onal Iy, the NO GO gauge is

used pri nci pal f.or initial pull-up of the fitting
S%WYVW*ES %’lo‘ﬁféﬁt s, a coupling my b e

di sassenbl ed by unt hread] the coupling. put o t d
body [00G2] Fop PbeciFiEp! & Bkt g‘ﬁfnﬁ@ﬁeﬁdg@ﬂl&e"‘}‘@i [ ' fapere
the tube end. During renmake of the,fiIting,,tyﬁgFglky this
okiagy rel @t bl rDteanécnShéuweero Bhey BWESR RerURht L e "
body requires fractionally nore runs than is required .
of B dihtint isalosPLnkd B@aceE therbaok ket ofiedody Herceds 18 The marking
I splacenent of the coupling nut towards the coupling
sg"dym‘ué bt Ly ¢ gateloredehepidticalppedional ¥ 2y sheisually
r &vi'ots pull-up operation, A manufacturer may
det erni ne.a reco WIRE ih O hddg Mk el theXinatking SO is
F@F@Bﬁ@%en&ﬁ? ot ﬂﬂggggggfing Ao mﬁ?h respect to the
coupl i ng body based on redet.er A, k1 &l
sUbsspitEdlE FENETCA &Y anflhéﬁlﬁl%“‘ﬁ}‘?&fm ﬁ’ﬁ@?@% pog%iﬁg{ﬁ ThgJu o
design factors taken into consideration may include
godgiopr essure and tenperature ratings for the fitting,
the materials used in the tubiq% and the fitting y d
conpopensiame etbodimer GIT0F. Shbeasekdl tuRpedprl? 1s tapere
remakes a given fitting assenbly can undergo aqgasLiIH4o_
exhi bl 3l B8 0 Mam e e tizhaxRSRerTist thpsedmyrtisa 140 1s
%}Tlgir?{)#\%eégﬁi}%éﬁﬂéhedfﬁ{ han a recommended di stance of
addi tional axial  displac Rostoeting veflddnahe prdolve 4p2 and
@%ght%ﬁﬁ?nbﬁﬁﬁ%¥eﬂénggi|| Eg desitable in sone cases
to be able to provide .an.indi [ ass L€ hosition 56
ﬁhéﬂﬁﬁﬁbpwmpﬂﬂﬁa'éggéﬁﬁ?94ﬂ§g%%%8§@%§h%%gn%.nﬁ%%éfbof
times so as to have advanced the coupli nut
soget Her graoyy et tserulbaRiirl RGPS ibé’pﬁ%gélélﬂgﬁtw%gf}g%aﬁp% been
initial pull-up. Since the hand gauge di scussed q$o%$ 140
NRGESS & ideyinitabpull-ip pedtierxf@l The peAsFAeNt of fhq @PHEY Porton
useful for verifying additional axial displacenent for
ﬁgﬁ&ﬁ%%&i&@téﬂ&w -0 Gldiler | fred sertriterde fodple daplaotipe tafiige nut 14
0 e present invention to provide apparatus and

t.hod Lyl J | f tige fteyared e 140 is
{ngaggo £5 ?efrqﬁl\éﬁ‘t; LIMh0g of Qlﬁ’eerﬁtfih'b, selphef tiee ftegered epottyqme

or tnitral pull-up. It is another
obj ective to provide a r.at ged hat distance Y during
\?tég?ﬁt"fqﬁégy GPESE'E@ ynﬁﬁj”(ai PQ\&J@ﬁ tg%ﬁﬁgﬂﬁ?‘?@ %an be used
to provide an indication that. the fitti taﬁ.{%
rsebeedecrd rerupkesr 10F IHTHREE @ néglsteglqorquer{%%&a& B the groove

cate a
predeterm ned axi al displacenent of the coupling nut
rebahi vie taperttigotiongédng body. Sunmmary of the
I nvention [0012] To the acconplishment of the 5
af or enpptiionedcanthaiiner ebFictidvebs tanals AS RicHE hodyel2 are
wi th one enbodi nent of the invention, an intrinsic

augi n | i \NELUGRSHAK RiEC] sseby iifeohreads dBccorresponds to the
%Hggfﬁlgr@%m&%rgkélong on the coupling body that is

18



visual ly perceptible when the coupling is in a finger
tight position, and that is covered or visually
wo peisrsps | bl e when the fitting has been properPCHUS2005/031918
pul l ed-up. In a preferred form the marking is
realized as a precision groove or recess nacthed.%%%o
ingtisd pril-apeosition 56 do s PMGoBa! thrRahy mskias Srs Fellpe@ the
nore visually perceptible such as by roughening or
foknwrkiggndtdiehstirdade@8. or col ori ng the surface, for
exanple. Use of the intrinsic gauge thus avoids the
need[[ofo%mg@.t 110¥-1 TR BIEhele fieunurdet sbipes ek @bonetry formed in
rotations and fractional rotations inparted to the

thggrfe%ki ﬁgof'%ei 25@/ g@d%mt IHE pRAREE 118N 10 nfaREnFBIKINNEhe various

responds redeterm ned axi al displacenent of

the coupli nut relative to the coupli ogy. .
e AT Ty TR FnVGnFLRhe uf LRy 2 iided to be

contenpl ates the met hods enbodied in the use of sq[chlt i
examulenyrin mefee alliyrige dealithepardeblfePIO0KS Shape 4f gphgitice! 1o the

enbodi ment, a nethod for gaugi ng proper pull-up of a |
peoti 6 e putsenninserdoup| Inngarbodsr, Fie. & | Heillbsirases § geoove having

fitting, the method including the steps of positioning
aﬁeNhﬁgﬁkh =.percepti bl e marking on the coupling body;
formng the marking with an axial |ength that

the. F 9\% 49 Budfapdehanmdedeadrahe disiiacaRnhvaiion that
ﬁoup | 1Y

t he nut relative to the coupling body;

nbl.ing.th it t ' i S
s PROITRN ROl b ORI TR g i tane he SanalT g Badi "
of DUA]DOF P o eoP et 2wt L DB o= B OB SBIoT bt o g eif¥ Visuclly

i nvention, the marking may be fornmed with a ,
ppreeptétieramdrie thimenelghdioniakihe mubd (t SBpER) Vs ey ggteph over
the coupling body so that upon proper initial pull-up
d1engoup! imhe batd 150 irghslewk tvisually pardemiplenigdking 50 Het defines a
mar ki ng; and upon a predeterm ned additional axia

| o Gficd B®y SEUSIH ROcoMpdel with Vige firidlpell-up position
1%%%%4%ﬁ€&§g%? during subsequent ?enakes, t he nut

overs the marking oh: .ali ' redishd Agk Qfbsequent
S%H@'ﬁbpf ﬁﬁgmfﬁ%igfpaﬁg%%?gi%%%ﬁpﬁgg%tion also oo
cont enpl at gs,_ appar at us, and nmet h for ri f v
rplﬁalqug%q@ JP1 LG aeid A AR K ETPES iO? ?@ﬁsc"%%ﬁ\f’g ﬁ%\ﬁﬂd% éheaband 130
device installed on the fitting or forned i@%egH?L 501 pull
indledav tafsed fiat1 SEHhsgtedingh ap adgsy 1 34sthal aFegRPndy 1Q the 1nihal pull-
visual ly perceptible way when a fitting has been ,
dpnbdsitalnl 56 pakieetupt. Fig. droilnetratess prether gfmbadement 1n which the
invention, a device is provided that provides visual .
Bagg!ﬁetihaﬁdé%fﬁﬂsh@nd Ricbh@lraifedl portipnp 060, tli6an Hinde raised portions
addi tional axial displacenent of the nut upon remakes
f@lfot ﬁ?ﬁ éfdgtet k%}%ﬁ@@?ﬁﬁ ; Ratde qégvahael_saé thAsh@khedn®Mitidigull-up

nt eqgr al erew th and changes shape
or . is altered in vi sual | y. percepti-pl
FasttionngP rad fg‘éeme%ﬁ?l 1}1574 ﬁxfgldllsga - %p?a(%u ersr‘;{a%g&ls%t argmakes,
to cause additional axial gisplaceﬁent of ,the nut ontq .
rebmpchioaly. Aghin FSURYIAENCEEhBROIG NG HE14NRG en R FOTTEsPond to the
visual ly perceptible marking is applied to the tubing _
H0alphisnchdebeawsansthal initiat pelkup sareehpesitioie St @nd e adsbidenal axial
installed to the initialpull-up position and to a
POShdc0t thakioh s(58%iial Fig. ddvanaézk an [Fiedéd.efar eehple) or can
axi al displacenent beyond the initial pull-up
position. [0016] These and ot her aspects and
advant ages of the present invention will be apparent
to anyone skilled in the art fromthe foll ow ng
description of the preferred enbodi nents in view of
t he acconpanyi ng drawi ngs. BiPef Description of the

Drawi ngs [0017] The invention may take physical form
in certain parts and



arrangenments of parts, preferred enbodi nents and a
met hod of which will be described in detail in this

w@p@eiogiscat i on and illustrated in the acconpanpCTys2005/031918
drawi ngs which forma part hereof, and wherein: [0018]
Fig. 1 is a ferrule-type fittin that i.ncorpaorates an

carpspdms icagalugatasaaivect heasest ddlieleruli-ghpesidon the nut 14 is
invention, the fitting being shown in |ongitudinal
tt@medstsmahé bty 12 andfthegdditionagdisprosnentesitipf019] Fig. 2
is the fitting of Fig. 1 shown in a proper pulled-up

condidgronrigand (0Q20%s Fir@thed dhboisiheat 66 tad invention. In this
al ternative enbodi ment in V\hl ch a marking is in the

eaa?xgﬁe of BndAl esﬁ_ggt defPlcEl' 9&%, bt g%ﬂ slEE@: 7(?0 b s hEatetmeafiting

erna Ive I ment a raised pOftIOﬂ

E{B%Ed%yn ﬂgﬁ&&ﬁé%@#g@g tge d[pgg é%lt t‘?E)‘é hat 1s precisely

threads [0023] Fig. 6 jillustrates a

deerPnet 1o ATHREPEEE B8 Pefighg - TOBOHIERg, RO %thé?sbody
a raised marking that is in the formof a step; [0025]

1Ei 9.Th8 fitlihgistr bt esludesramkt ff 20dethati i agiachptlitedlid fogward énd of
portion axially adjacent a tapered body neck;[0026]

e Bt Dal | THeshut ke S04 iR gviftoEmedtensiametapbutad less than the
portion of the body neck; [0027] Fig. 10 illustrates

rHﬁF d?%métgtr sRAR B eﬁﬂrf@(f‘gnd h9O28kaFE@s 284A- s the nut 14 is

rate var| ou mar ki ng groove profiles; [0029]
t
aﬁﬁ%ﬁ@ﬁl OBy o the El? ﬁfragcf‘ gﬁa%g rglg‘%g%] ir(c!itgt?or{ tg;ﬁgr( %}?e Hﬁnlgt and the
band t hat h d |
PR WL PaFEc a2 RIS tﬁi@wet%pépﬁx BF&&; BN SRS g o end

rai sed portions; [OOSZ% g 15 illustrates a marking
208a ahglsf\mttmhoﬁomwmd pot 2020i5the paty byask 308 therpsgembler knows that
predet erm ned manner; [0033] Fig. 16 illustrates a

{1 s i tliehﬁitiﬁbpun-mﬁ posigoh. appiiogpllyatidsixiah dishénskonaof the tab
| arger di ameter band slides over the other; [0034]

?6h%an 14 'rﬁlh eté?ﬁufrﬁﬁ@@ c@n’i‘ U8@ tPThedxiAl Qikkange W thdOie tnt advances
oservet e mar ki ng; 835 Fig. I Sillustrates a

N

rrarkln int eformof col | bs

AAIOET S5t P SCaT PR T S AT A ET 2ok T 0B pand 200
nodi fied nut; [0038] Figs. 2 1A—D|IIustrate an
cemtrodicmeh£04 bakits e forwarhendalddi ditee Ritdd; [0039] Fi g.

22 illustrates a ring that uses collapsible tab

ext ereMeIsh thOaABidifeysoZBa Endho8B thh PUktis direengipned with an
enbodi nent in which the marking is formed on the

Ju%?'dt&ne&p%ﬂls Fhgter #dnithd beer alagfetad ofakkbody baal 2G0or In this
t e enbodi nent of Fi g. 23;[0042] Figs. 25 and 26

Stttrlealtn?t &M IRBE SRk vHES 15 9RO BR! ta‘@oﬁh’t ¢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

20



i ndi cators; [0043] Figs. 27 and 28 illustrate use of
the invention with a traditional T style fitting body;
WO 0443157 g. 29 il lustrates anot her enbodi nent PUBURP05/031918
| aser et ching; and [0045] Figs. 30A and 30B illustrate
addj ti [ s of the i on; [,0046 3
mECRnEd o Phﬁ’éggo olge gﬁheéﬂ%&hsr?&ﬁt X@Ermaaf{iw eaznaghmed as part of
femal e-type coupling assenbly; [0047] Fig. 32
theiuwgdér at es anot her enbodi ment with a threaded stub

menber including intrinsic gauging; [0048] Fig. 33

i 11 ug0osa @& anoftict ténmigpdanehtt dbistritod iasSeyrbld, nihe smetking 50 is
fitting, Detail ed Description of the Preferred
pEAROHIE®LS b[o@949]adj MEd tiefhedaence. Toe 'ﬁﬁﬁlqnééotnhﬁl be a band or

es

|nvent| on w | cribed herein in an exenpl ary

rﬁg{h gv.% ?;1%' ngr o%%.[r%%é?t s‘?ﬁjtabl'gtr%ia r?%_b andag @15@%‘%{ gercepﬁble.

a
ferru eflttlng asse vvever

PTRrabRs e e EHRRERATS o aﬁ%@%@éﬁ Jje bocy

the present invention, and therefore should not

nedhs4r e dhis §xempleng Fadin) Vieriss Wipee® @R8 1o pravided through the nut
ordinary skill in the art will readily understand and
lapfhecinat &ist ingteliedhents theent body Eanntblethputarkiog pf acfiisteisible in
in a wde variety of tube fittings and couplings that

11 ®iddekatdov eThis hotiabe dotr@poideetoue ttigalaaslenopasitidror The axial
exanple and not for purposes of limtation, the

%he'rﬂ%&mfg ﬂﬁo&aﬂsocwyeﬁet&mo' dbrRepdRed d fredetSnigdLaxial

€rru e tu itting or with any two part coupling in

ass I s deter
d}sé’:laéﬂ“g%tof €483 o e‘%{\ﬂé‘er?u {5 PP el B ﬁ%@&&o‘ﬁﬂm the
The st andard flttln% enbly 10 |ncI des a,caupli
nBbaY 24PTRAY a2 BB ITAY RETMAIENE PAES CUBTEHY D ayn i window
includes a first end 16 that is externallythreaded as
280, tiSn Tiee assowpler ngromist thes thatek il hys e adedlyasdvanced the
20 and the nut 14 can be easily installed on the
pelepriniedaidelynck . by rel ative rotation between the body
12 and the nut 14. The term"relative" rotation is

used rhegy Z'Iﬂ rREGAMSEmahtt BokaRettuyY PirCale iRsia g REYe is reahzed in
procedur for the fitting 10 invol ves restraining the

g 12f aa %%' ﬁﬁg sH LA 5&% e 3P gnotr%J Eigllngxg:aﬁé}g t?é’tt ar&‘lm%ﬁahvﬁ‘ually

a° proce re IS not requir O pract

the pres i nvention. IS co ntenpl at e

PSEF&?P igls a@BLﬂha ek Bl e o FAPRG R Ru{ oy ial pullup
stationary, or alternatively, rotational novenent

positiod dygheppditien! tesiah i lachBERUPOSHIE. by ZERSTHotcRe®ts of the
themin opposite directions at the same tine to nake
prgsehh@viitidn ey Al beTtealibaidn drednatve veaye that pil@a;bdrgzte additional
provi ded with hex shaped portions 22, 24 respectively

EauRS SF 8le Athnt e WB&eQfterRatieREHo el ey alidRKerted to herein as
i npart the refative rotatlon [ 0051] The threaded end

f b I
s e it
L n od . This bore 26 for
B AR R TR S i ERE SOFRRRPLend of t he
couplln body 12. The coupling body 12 incl udes
i nnerl 0@%& @érref;@erggéﬁ Bg &8 6g@ht3eFad%ﬁdeb%nﬁa%Oq §u°% as a metal
axi al | y spaced fromthe camm ng nouth 28.
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



[0052] The fitting assenbly 10 further includes a
front ferrule 32 and a rear ferrule 34. The front
wo esos0B5782 has a tapered nose portion 36 thatPEnysPes031918
the tapered camm ng nouth 28 of the coupling body 12.
The front ferrule 32 also is formed with a tapered
displawas ngwheuthle 138 14has reechsdgke Bridrl M ruparositipge & eldie band 300
ferrule 34 includes a tapered nose portion 40 that N
mePERE®S hdR tb dpekedvayaridnrtye nutre8Siesfthd métifl politup condition
ferrule 32. Al of the fitting 10 conponents are .
£ oRPR LG i@ g Hek QY a20RE ek Bkl y (D BRABrmPel Alistance Y
O%hio.t?%g%%¥4$%g f??f?ﬁg assenbl y 10yisg??lustrated in

PG, o hed _a | i tion" or FTP h

Bl e SR st L, o 7 e o
turer. The drawi i Llustrates the.fitting.

AT S 0. B P AT I 130

fitting 10._ Since the coupling components 12, 14 %re h
caltrpyibid teer I thighexamme anubdicERtTag 439 (Fig. $PBhisdnytpligd on the
the fitting assenbly 10 until the tube end wall B ,
babul3 sbbet heneck sRoulheinddiaf rinh ¢0¢ duphdasge bhegiitg 2f axially
The front and rear ferrules 32, 34 both have generally
cS¥hdipdrigaloo b RE t32a0ARE134aIT gspeiiplek yadiklaflangr el03. The
cl osely recei ved about the tubing outer wall C. [0054]

|t LSel B ideen RS ERLoHAYRRE Wath the initial
ﬂ)o@kf%ﬁgggﬁgﬁgkgﬁgnfgggz%EE%%O2@?ry illdgtrﬁ?gd in the

dr awi ngs.. i ff nt ferrule configurations can be
pHg%ﬁnggﬁngﬁg%ﬁgg§8ﬁ?ﬁinvention. [ 0055] The coupling
nut 14 includes an inwardly t.endi shoul der 421 hat.
Ser vERORS Tar F et MG-Shr PACE! (At TENGFGRSTE HE Bt pdrrl the
34b of the rear ferrule 34. As the coupling nut 14 is
férivghd embtadoithe ant b4 tongactoonplisng Witidpe fawardice g4 of the tabs
ferrule 34 is driven forward into the cammi ng nouth at
4ob ]F i%a(WB)E.‘ nodvef meke isf &voided frerthe vesudRindivdtion setheentanailer that
gri ppi ng operation takes place as described in the
e LERGEHd RAE SRL 1000 sSRURAIL WA TAnE&ALEE. If the nut 14
t@$§%15£§%§ﬁ§agﬁgthe ferrulegggz, SZ to swage theminto
a strong. and fluid.ti rd 0 -0R, t Waldin & §SE881ansed
CBPgies o bf 86%%‘% gl g s P20l 6 iﬁgggﬁ%ﬁ e Eflepse
coupling nut_14 onto the cquplin ody 12 is relate
F GoRTiEm AHVb e oreOTBRF BE 6T ST A ohesl PR Raps YRicaibr of the
rotations between the body 12 and the nut 14. The nut
aiditiosalauhva dispthctmentehivuyl ¥ dndng ydsepiephempbes it §orqagired. In
inpart a strong gripping action by the ferrules 32, 34
Qbh the, dwbe swakdquent rémelossdibegldyitioaal axiil ediareswenit fythe nut 14
i nstruction would indicate the nunber of full and
L gpal, {UrRS bRusk "Rants ch@preexanmdrecolldsd e the tabs 402,

%%ﬂgﬁ%ng ut 14 mhiﬁe hol di ng ?he coupl i ng body 12 :
tationary.. L0057 5 YNGR a1l iditRfon that the nut
%@F%a‘iog}/pé%%m eosfi%ﬁ%ag% %té 'ﬁg%#l ?Egiéfﬁfgj s?% conmponent s, the =
torque needed.to e u he fitti 10..1. to
h@@@@é&%wegéﬂg%ﬁﬁgﬁﬁ?%@ﬁ? edﬂ%%tggggPﬁgﬁégggﬁp t or que

can result from.inprovenents that reduce . alligg. ‘i
bet wel@AR T hWithureferancgnia KiHe2P.clie NEFHIAREIS SAUSTARS By Bje With &
the reason may be, reduced torque nakes it easier for
aBdifssenbi®r Al apradwétheefittihg 18 dud Hrematrénanif argghe same as the
axi ally beyond the point sufficient for initia
it mBaiads tibe 1f ddd 2 Re kemp@yent ddvandiMipad beenmmodifidd so that
relative to the body 12 beyond this point is typically

131% gxgg?%c%?hgg YVeoted bl ttd Rfe 965 bIMeAe rétBerithen the body end. In
esitabniTity 1n sonme applications to permt remnakes.
However, such over advancing of the nut 14 onto the

body 12 during initial pull-up
22



reduces the additional relative axial displacenent
avai | abl e for subsequent remakes, which thus in turn
w0 edoas78 he avail abl e nunber of remakes. [ 005B{T/DU#2005/031918
accordance with a feature of the invention, an
intrinsic gauging device is provided on the coupli.n
thirogypnne, tigy nuj 4ee ihesiac raeRs Agmaty Shpligcsredne regaf of the
the gauge device and/or function or methodology is, ,
miafither 80t hykiegiiodimecking easieras sesvisllpdeteot and plae traptoaéngoyisual
one or nore of the fitting conponents and therefore
2Rk @ r &eghinidodighmenyofaxs Bireall 466 vEtpas ateekigad0i ng
tool. In the preferred but not required form the

| Nt T RRECEGRUSEAICS IRRAK BRGS BF Yo RS bl N
visu(ﬁﬁgfgggb%%%i Fggﬁé?éﬁﬁgégﬁﬁ¥ﬁéﬁggﬁgFiﬁg body 12. S

In this exenpl.ary enbodi t h: [ ]
e e e ooy ot P s o) T G HoH FheshRg oY
coupling body neck 52. More preferably, the, groov 0
syitablso giathash e ol b THEe AP0 t 16 ﬁkaf%%ﬁize?hge%d’l%r gﬁgoafnd a
the threaded body 12. The %Joove 50 has a_ | eadj ng_edge
c@bpresaible aott calldpsine edyens6ld. Thee gpootassiBl pertipnsdld 1 this
perceptible to an assenbler when the fitting is in the
ekabiblasndlhde st thaat el 506 Bitgehed to THeerigid bodgp 580 biysa number of thin
preferably but again not necessarily circunferential.

w%lohﬁc"egéési YR YThd Ros SYRIRA Be AR PRME BRI RMsdnbecylindrical
formed Tn arcuate sections about the body neck 52.

Vi.rt.ual | ) A h Id b hi d int
R AN SBAT e shape could be mehined [po
vel | 951180, 501 suall v RCCER g s9ge ot edaes,on rig

the foll ow ng di scussion. %0059] The axi al pasitiaon ?6
26B, thhet i4hky Prpnddgelsomte fhe Mdydrde e osionsVinreat itagioyward
machi ned so that when the fitting 10 has been properly
vallios Giciohitaats! ay fopwhideflom | 2tasf thk lbady A2t Sdis maFbguse as the initial

coupling nut forward end 14a substantially aligns wth

phSpSRERioRO @tk §itBedii¢ht Aefhaeb sHeathiin @bbySASAIL uollapse as the
vi sual perception of the groove 50, particularly from

I | H : , . ' " . .
SRR o e Manitpdome fstgebonc

posi ti.oni of t trailing edge 50b i.s . S, B -
cREPREHOB 6! Liraeet OB SEoE g e B PTG o tfyippat exie
10 by advancing the coupling nut 1% relative to the
desplaskinagt prseon forithe ERETIBEE GaRi alsape pod fi grpositve stop to
referred to herein as the "predetermned initia

mesteht fipther rEhiakepifedetcmprd.ned initial pull-up condition
corresponds to a predetennined initial axial position

of t heoswtm ide epbatimeat boFide2 by aldnimessitie sioal collar 850 is
pul | -up to swage the ferrules 32, 34 onto the tube

| weg rrul |
{18khedCen d0REMAL By éﬁrﬁ;ﬂéﬁ% 211BRE GRPAIIRAS 9 1ot h8n BHEAOWRen the

asse I's In the pulled-up condition,

he groove 50 can be col or i, DL OFs RS

R eoatiarrn g are: Fin fort natypsual FU¥LR8 B BRple ol 552
surface, such as the bottaom_groove surfac .. For "
el 66 ColiFr AN B i PR St B OreeL g g T e tight
be placed in the groove 50. Still further, the groogve
muitfoac@ S 18l Id big. REGr thechuorl doltaserari sestelirgnipethe) finger tight
texture or appearance to be easily seen to the human
RYQionFuE fier aSbividrd vallsrapithaguayctse thevsillak B8 Thisccontact
the groove 50. [0060] Still as another alternative to

QLM NG 2,0 POV e RIFRSHD e and: eaulids bige toNare850 from
in or on the neck 52, such as again by knurling,

stippling, roughening and so forth.
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[0061] For the initial pull-up gauging aspect of the
i nvention, the use of a groove inproves visua
w@ercoptsion of the edge 50b. Those skilled i n PeEFUSID5/031918
willreadily appreciate that the marking 50 may be
realized in the formof any suitable edge, .Iine ar
spntiag feselyeandaten shusehs wied as andedicgion fgwarsdnitial PHEup. Upon
coupling body 12 or applied to .the coupling body 12
suemehuehateniakey i ms uAhdmptedandept 315, es therind 4putthengsiveeces axially
indicate to the assenbler that the predeterm ned

béyontiigline] pullfp pesiisd, one bakr BeehcheRre hekinanttnsion or series of
therefore further advancing of the nut 14 is no | onger

ta?ﬁ?ﬂ%&?ﬂﬁ%gfég&{ Ezeothta%s@_%@l%ﬁ@% %{ a G ettt dedrRiAt@vance of

I'S posi tion, ut In any case t he
intri ' h id ' ' td that th
e
DU | ABeB2E 000002 20 Bt 0SEHL s

assenbler installs the tube end Ainto the fitting. :
IMUgeregampler & p. 2% tiot trdlapsibietatsoaprassible prstien H@4 i e ring 500
body 12 is held stationary and the coupling nut 14
i RhRdRdinunt ifdmt bea Ratdsi aTgaBxfessipnest 1 (othat axiell wdxtendfmom the
view. For enbodi nents that use a sinpler demarcation
ki s & hsy E0dat ek bsdy |2 theng initial
n%.gg Qﬁg&%f ¥%%e%%? égggygﬁfﬁgﬁFﬁzallﬁns mﬁtﬁ}the -

rking.50.. .Therefore, with the present invention
n%ﬁS?@<$§m%%“W%§ "to count or keep track of the nunmber

of conplete and fractional _relatiye.rotatians between ..
Che’ DOMP] 1511 RISTEHE RULESLA A DOGIP. FrCRIT (YS! 16 i ontion
that will be made and renade, the |eadi ng edge 50a can

fizd Fotifleppl-wr ipsslion 61 and (hepesisitonsh eaial slisphsement perition (and
FTP the | eading edge 50a will be axially spaced from _
didagnct oy Wwaredviemdlyl 4dicafedt tengat markingTheO losalde fybisgge In this
50a is positioned such that when the proper pull-up

eQ?Aﬁ RegR nehtiactsedis fhgzckian ey drerd tid der@brchtitnsulind602 and
a i%ns with the [eading edge 50a. During subsequent

@ggﬁﬁgﬁﬁrﬁpﬁ{lﬁiﬁ&ﬁteoé46@%g§éw f&%‘é?@%ﬁ%h%}l%@?t\gﬁl 808 $:h8Plied in

10 achieve p er pu
B BT ThRE D PSS e BB S0 et s

mar ki ng 50, thereby substantially cqvering the rkin :
50, 6%@1@%@@@5@@%’{@? ik HGvassamRler Pheict Iiﬂt’itlgn gﬂfogﬁégne d02 is
been remade to the point where thecoupling nut 14 has
fosicionax badhl handancedia puHlegethermit Aéds advansed oatoathievedy 12
to the coupling body 12 past the initial pull-up

Sendid Fanlind 82 axivalblk enalllistbetdvieRid REAl etdisegoraintine 604 is
trailing edges 50a, 50b of the marking 50 can be

H%%IEE% ngd tfl{(‘cclﬁhqg %ht%!e%g@&ﬁ Ly hiSs ANHs8 AR LihEBcodrl Fis88le after

e nmar Ki ng omes covered by the nut

14
fter nupber of remakes,.that corr t g

B ool P RRT SRvaOc o R RETL 6L R o PRyoge g il
to the coupling body 12 beyond the predeterm ned
dudliud psitw 36 up position. Al though the precise
di stance Y can be determ ned and nmachined into the . _
body [0291]fFigeddiitledsatssr @ shielt deelt §3Ph fosf merkeng itha fybigg T in
edge is not necessarily required to practice the
RESTERde Wil et dnthodid it 9T iFsesbetAwaé B. nTisowel 650 is realized in this
applications it may only be required to give a close
&E&EF@(HT%' Bﬂ'gocff 4 Rensesined cAgkdl ty1RRatalaéd 652, The sleeve
di splacement beyond the initial pull-up position.
[0064] Regardless of its form the marking 50 can be
preci sely machi ned based on the machining profile of
the body 12 so that the nark2hg provides an accurate
and permanent visually perceptible indicia for
determ ning proper pull-up of



the fitting 10. [0065] Wth reference to the remaining
figures, we illustrate a variety of different

weredvossrsesit s of the invention. These vari ati onBCHIS2005/031918
i ntended to be exenplary in nature and shoul d not be
construed in a limting sense as to the scope of th

inchadens irear. wathe4 againes wiaeh & theend<ed is dettemead f ¥ Paih @f radial
10, such as the body, nut and ferrules, |like reference

halen®FR1660 areefouned iif the skehee ¢ Eisponvé rﬁgpqmilvb snarking tools 662,
descri bed herei nabove with respect to the enbodi nent

6f. FheSe0ld 68Dd6&4 arel DRG] sdparadddda pledehemindih@sta®dekY ngas the
50 is real ized in the formof a raised portion 100 of

H{%t‘ ag@dogﬁh hee DREV 53, hENSo1S %@%Mf&;yf& HOGwhEYform

e “co ore ermnse treated to be visua

SRR B A e (e T
in Fugh is installed onto thebody 112 until the nut

heygiakviEneesners tebigera 4 #e 334 sed portion 100. In this
condition the nut 14 will at |east be aligned with or
covef00oRe VétlgeeftBRce Thifsg.edyeinlthds embadicoint e pbadavangon, a
the desired initial pull-up position of the nut, in a

pHRIGRE IndSdaidrl Bendt POU heattacBed tngheenigebddy i Rihgs bdnd innludes a
Fig. 3, the raised portion 100 is fornmed adjacent the

Do kPgsri‘ﬁIOIP}deEEﬁeth akdh e%%‘sh’l %osﬂ@ﬂﬁ&&ftbﬁdf he4presi S 14 is

position o e marking 50 be deterntned for each

eV| sl na
111[1%%@/7 nsta h @ %89 ollﬁ ﬁhggﬁléet gggtt ogsﬁtr?danl iy g%tr t14 is then
100 deflnes a Ieadln ed e 104 and the edge 102 is
meFedl P SEHGE Ferat elqroatttﬁ% oG e g retlg tWSS%*HBﬁr The
| eadi ng edge 104 is positioned so as to correspond t
aBgnmenittizak (patshewnul the upt eaptisdie, tha e sorms 1o exially ﬁbm with
edge 102 is positioned and used to indicate to the
tiRsSetBb ot tidieygors 102 endieyticallyrmke be appliduetof the tfomgrd face of
that the nut has axially advanced a predeterm ned

ttgz' itk 385 6r toYoneQﬁstﬁe fderabdyi dn @k npUbddyUTHRASt s tBeh rofthedirelative
t he nut 14 aligns with the trailing edge 102, the

ﬁtg lr &0 1 fp‘&V?schBé‘& P\&lﬁ? A dfdilingg #grtml%utjﬂﬁ &Phdr&AREE nut 14 is

corresponds to

pre etermnedalal sta ce of. v t 0

rqbtaeg ST R BE G Rosi IO, T BGRe] 1t HoiAth position
important to note that in the various enbodi nents

inteastny O4al Alksugh this FERKHAY DI e BES O 't beTick Al e ful

the target initial pull-up position, precise alignnent

apd pehil murhs, 18nabipuli- uphposmmmwrugoresaqwtataheqtghlme@ﬁ sifggethere are

assenbl er, for exanple, may go past the initia

Wl defigRd @@?ﬁllﬁd 18 fWBEkh N Posiedrt Malcatond. ePig. QBallhsyrames an example
| nadvert ent | y Thus, the present invention

'@-%petlg ?rfd?@atc# ht%tndt’m? ftseﬁfitanlgd ‘liltgtﬁe ofyt tihe W&'f'tl{hgﬁttinr& 10 is

or exanple, provides a visual
alﬁqr;];glib;e% H%:ﬁng%rgégth fv%s? %ltﬂeagl g)lhat r'bt];mgr? KHS, ﬁf)l}%lhe%ﬁo tli?et body 12 in
sl e it GRS GAITBERT |8 AL e LAY (1o mut 14

limted to the distance between two edges or .
titeeelatitdl pstated theepressribed gnsberboft fitbread deesidsli sy anyl the
shoul d be understood to be the distance of additiona
2B%hAbniCh | ACREBRET 2 tarealiyutlighd wditirthe gntsrmkiionfidemifier 704’
the initial pul | -up position, whether the initial
cﬁ%ﬁéUﬁui ption corresponds to precise alignnent of
he nut with the target initial pullup position 56
or to an initial pull-up position somewhat axially
beyond the target position. Thus, for exanple, in Fig.
4, the axial length of the rZi sed portion 100 provides
a visual indication to the assenbler that for initia
pul | -up the nut front end



1l4a shoul d be advanced at least to the | eadi ng edge
104, but could al so be advanced to a position within

wo b@easxisas | ength of the portion 100. The trai PCHySHAdYe31918
102 of the portion 100 thus being used as a visua

R REELE Bh BSDer
. 1.0069 9.5 i |, Fig. .3 i . .
E LIRS G R TR S

threads 18 for sone sizes of fittings. [0070] In the
figgorideeltd. ofl Hilg exenpliecheadiafitking erl08 @dvnchides edmarking 50 in
portions 110, 112 are forned on the body neck 52. The
adcordshcowithebdinvgntica, skitbughrit is oot AdBssasy thaedll thoee ends have the
i'ndicate the initial pull-up position, while the
megeenso.rai sed portion 112 is used to indicate during
subsequent remakes that the nut (not shown) has
axi a edet | ' -
B et e B TR E P U Featiagd Bl of e
initi ull -yp_position corr onds.to .a trailin
sofbe 554 sbetb el ReB B el BORP G Tt b e Rachinghy She aove
portion 110 .is substantially covered when the nut is
lepding ipd s $08 ilmpxially spgrep d&am itemlastaiherad Uk Sendr the areadaqesnd 18,
additional pull-up position indication corresponds to
thais foraiihg agtepdd®. Tirarafing tdgedConay raiisddo poditdtoan dddtional
so that the second raised portion 112 is substantially

axiavEsgsbenhanoct fhe naut4 (s siagd gt axdsadlent femakes. In this case,
predeterm ned di stance fromthe initial pull-up

aP QS tg@nothés emnﬁﬂi?sahbrehb%@rmagﬂ g@g—hﬁ gb%{tﬁhns%gmndicated by

rai sed surfaces of the portions 112 can

treated w th.col or..or i I herwi se.to aid
et B Pl SR PEg Pl R BRI e P L G5 By sos or
t he, embadi nent, of Fig, 7, the marking 50 js real.ized
Ay SENRRsePeeifiad pafhe BriEpg. eng stxt[‘}% Btlg i‘hé%ilaﬁﬁ éﬁaaﬁpgiaﬁzgwhere
50 is forned as a step 120 in the neck 52 of the body
witRin tiberosve 04 2@af orns a | eadi ng edge 120a and a
trailing edge 120b that are used for the initia
pul | FAOP5PBEY. 0oMuSEatenshatigeri snthiodthenttinewkiics tiawcear¥ings 900a
during subsequent remakes of the fitting. [0072] In
kS0 0BHRO gf);{[?eﬂltto e fitd4 Batbgy Ne ‘éherﬁt%e Gtirt dasIREY adsémbed to

tapered axially as at 52a. e neck 52 tapers to a

th%%‘i%f%ﬁ Gle85 boBRbh, e R E‘gd?‘&in{%fﬁgb@@%ﬁgpﬁgﬁg&? hred ekt
18. T i 5Q i ' . -
o e B ONS 30 NG S0t B e B Y 1 aer for

~The nut is advanced onto the body 12 until the narking

inspliptgors gk thentrpanady tedheflageryight kenditien withude markings 900a,b
indicating that the nut is in the initial pull-up

alisit iAdterwpifde,7i]tial pulltue iemrdfibdntentotaingFheg nuda fitlheirmentk! the
52 of the body 12 is tapered axially over a

miRFGEAL 86 BbAedn RAELMEeR. 1AAs efabbiitrene Gk RReu]desitiRBEbL itings
portion 140 is axially adjacent a groove 1427 thus

. I: e 44 b e 0 .
HEE LR SRS iR RO BLORE A 0008 ey be
ini.tial.pul.l-up,pesition 56 so that the groove 142 i :
st v WR R B nER e A Mo FRetR e ged axial
been installed to the initial pull-up pgsition 56. The

digRlpegmest peypndgnitiphpuli-ap Svere EFIGUSH 8402981 i nes t he
di stance Y for further predeterm ned axi al
di spl acenent of the nut 14 during subsequent remakes
of the fitting, so that the tapered portion 140 is
substantially covered by the nut when the nut has
advanced the distance Y durEgg



subsequent remakes. The marking 50 in this enbodi nent

t hus conprises the groove 142 and the tapered portion
wWQ2@6/0pB0¥4] |1 n the enbodi nent of Fig. 10, theP€hUST031918

18 of the body 12 are precisely machined so that the

bac k%ﬂ'@%&%@lﬁ ?eifferteﬁcee 10 ads, é’_g)& %‘ic[ ?ﬁl@ gn gaf’%%r ance \?mh another

t hei ositionr I'en

t he e nark n 50 | real i in_the_form of :
S b7 B T B TR B R nEAT) PR b pelieett i the
vari ous groove shapes or geonetry formed in the neck .
fgm of ethetcBelogprlipd ttadhe @aﬁ%e Bareaisedbddyr 1 tes distiniguisgeddrom a
in the various enbodi nents of the invention herein
physadal deaturgradoae s orfinespomte intd tededytlQ. be @xesmbaliyent, the
in nature to illustrate that the particul ar groove

nBERe s POl BbHtdRas50t ichNe BrR&ih&Ry Ased RS rBhiRE8BEque and
invention. In particular, Fig. 1IH |IYustrates a

ngF ﬁ%\sﬁtﬁ?ggégpglﬁaﬁngé é’l'ttﬁjieén cgl; a%?eﬁﬁbn[:%g?ﬂtefd gmc%l?de but are not

e Intrinsic
hat us

nvention n ed on
R R Gy OB P o ers L@-fﬂ%n 3 i lgﬁhsoa;%bo&fmem of
raised portion of the neck 52. The band 150
Figo PBAelne Sybrisenict A s eonicsiapipgipertbemel edh@ead%%@y i 18 atcmrﬁance
enough so that the nut 14 (not shown) can easily
wetht tandnvangiont the Inbnchknt 00 FThpphethdp 16Q predttadeised termination
visual ly perceptible marking 50 that defines a |eading
p&indos4 tiat tareespslgr tbQarand Bk Jull-GOopFEEROSthyifshalt het 14. A
initial pull-up position 56 and a predeterm ned axi al
sxg'ta%ieaﬂﬁﬁq% féfyelmé\{ﬁé@ B %n%(feﬂt I’éﬁplﬁ‘éﬁlog W UJTQlC%ﬁ‘tbt%ea?éé@ réhch as the
remakes. | ustrates anot her version
con

hi@zc@ﬁg{la%ewégeqaﬁn A R LS R S -

itial pull posl ion 76 e nut 14,
ﬁirﬂleagﬁre B¢ éﬁéedgﬁbmé’ aﬁ 4?3}%@3 ﬂﬂe fhFese fq%éh%é%mi%@n point
i ncludes first and second raised portions 160, 162.
9¥hedhbe nai Hetnsed fonsFizeB)A ped Fifi0Refor slerisd s atiaHy threaded
edges 160a and 162a that indicate the initial pull-up
optostht body 99 vattthcheadiigdéiel 44 tethe axit & atdesst anméy ¥djacent or
during subsequent renmekes, respectively. Again, as

sBEkBUohenal Rabesay ¢ L4 @ukqioahtae@a@m?l CapReny aRPOMSHd0: is a

the "axi al di stance between the ini |~ up target

d%gn;iél:ti){ gnﬁfe?%szoqoxt %%n’?qgé%zﬂ&% & Ih%l ‘Ergdafs @ &%fngr%'i‘efore easily

exan%%e% q{ cancorrespond to axi al dlstance bet ween
PEREVEEYSE Y nitial pull-up position the nut 14 is

turned to on the body 12 and the additional .

di spl¥EEhEnsopeSiasison. SFBoy ApLiign siep mal st pefwsied prior to
anot her enbodi nent of the invention. In this exanple,
aéhegi@pehalubyicentl 950dtoi thalbobpdy. Fankl activasiorestaps 200 wieH known to
attached to the fitting body 12. The body band 200

11$t edalfedaxd aht Yart.0 ThPOsditvhiddh 209 liRekisk SpRkRIes Sl perceptible
determ ned to correspond to the initial pull-up

SBERER 50 oIl e PO IEr Tl e
PR SRS 5uPll HEnlRL 458 SR IS e

di ameter of the body band 200 and has a rear end 204a
lykgicened Huts &wn.@paa%@c@daémrén%w BEY 96 dasdeaving pyband

relative rotation between the nut 14 and the body 12,
bethveemtite teabir2Gdn adirdn8e® andPa2.d Thhe thoddentracatioa®@re provided
When the tab back end 204a aligns with the forward end

202 of the body band 200, the assenbl er knows that the

nut 14 is in the initial pull-up position. Optionally,

t he axi al di nension of the #db



204 can be predeterm ned to correspond to the axi al
di stance Y that the nut advances during subsequent

wo eovakes7of the fitting 10. In this alternati vVRCT/US2005/031918
situation, the nut 14 is advanced during subsequent

b e R
nUt %gafﬁqo@dall %égc"b S gfér?a@é’é 8&5 g@%@%@%& fPﬁgtadﬁhgonal

greater than the outer dianeter of the body band 200.
pieActeRnigied a3l digplacermenal tha nik 14 @utndedodstld tdvend sy initial

14 threads, the tab 204" can slide over the body band
p@@@ppohﬁbnial pul | -up position is indicated when the

tab 204" aligns with the forward end 202" of the body

band[(2098] I{ 08FHmbih&es eEbas ﬂﬁ[ﬁrﬁ:al@tf siftt @ Platiha cﬁﬂﬁe threads
16, the bands 200, 200’ can be made of netal such

3l Bk P ERRI S gﬁx:gmfa@erd @ncaﬂ? Fégl_ «Eﬁ s Got@gﬁb ﬁﬂ%&tt@%%egmng

to ornachlne ron1t e “nut

aIs t he nut, 14.
T et BREBUP AR oF %“Eg dweﬁ e
osi ti oned on the bod 12 adj acent the thread
harsi.n' a%ﬁge ?PEF i&%er?gC%@remn%@ RHIBERRE 3& the hadrhendg reaiized by firs
surface, groove or other suitable marking that is
apfilginal & ysupelle epplorided. mpiesitbtalbhy hddy bardpi ng t6@ outer line or
extends continuously and circunferentially about the
tepathatior @lsirh 60) Thé bbleriexddmateial dar d@hale MhrRwed G yVWnRt@wable
220 is provided through the nut 14. The nut 14 is
pﬂoﬁ@stsalsﬁc@ld ad E’Eé?n&ﬁleetﬁ‘l‘ﬂhg kf@fj)éxalu@z%lhmfd thel 3En B RYINP G6b S thus

first visible in the w ndow 2 This position

&[&ﬁ%‘éggfoﬁéa"bJn'&%e‘a@ée&éﬁ‘é tepIH aub‘llP @8&'&6‘0%§d 3%‘96 axi al

mar Ki n can se

corr ter ed aX|aI di spl acenent, Y of
t he E@}%ﬂgﬂ RS r@tﬁ%aﬁﬁt e BiraRE M GRIPRe! FiRinFg Sauging
10. When the nut 14 advances to a point where the
isnged ith gra0dd sroper PWhyge indigasioplaa fematentepoilitinas 220 example of
then the assenbl er knows that the nut 14 has been
swacki @ fikyhgad wienardctdtiheCpitedd@th s Aaread N, it 82608 8Vissye@ Bl May 2,
In the enmbodi nents described thus far, the intrinsic

1g8uge CoUrealGZBE VIOE tHER fror avet W%AJUI%]B' TURED AFWIFUBERS,
one or nore demarcations that are initially visually

th%eén‘fﬁ@td‘ls*% 1%”8'f P@% Q%‘P%@ Hcéﬁ%ﬁté{d %g &c@r § Shown in

nperceptl 1§ I nit -Up pos on or

addi t,i on ial di e 03|t|o e

Fiie dot S0 e S5 BTahe L nPEHEROR o e %8‘75@@.81}82’&@ o
in alternative ways that incorporate addltlona

aegitigh dudar npereba 1P O rigeorplingrpeisdld28 ppeé p AgTyly arrangement 1030.
enbodi nents are also referred to herein as intrinsic

Thaegipimgbeshusentehdygr ¢A00 hes iantor pod A04@ ahdteosdched end 1042
fitting assenbly 10 and used w thout the need for a

aSePaERied Herefoher NatillGauatifgiob Mat t{0BRlindbédy 1000 may take
reference to Fig. 18 then, a raised band 300 such as a

ar ﬁtﬁhbégﬁg’%’ﬂg&g?dﬁhﬁoﬁ g&’tﬂg% Qﬂmtoﬁetepoéil&{ssntgﬁglbé% artay be

ree en Is raised so

formard end 14a of, the,nut. 14 engage e ba
Gt Bl L3 Prn bR R R e .
|n|t|al pul | - osition 56. The pand 300 may al so be
aRPARRASIED Uk dskC %\B@?gm& 10HE %ﬁoumﬁng BRC &Y, mhy AP gpe o
pul | -up condition or when the nut 14 has been further
advanced axially a predeterm ned distance Y during
subsequent remakes of the fitting. [0083] Wth
reference to Fig. 19, the present invention nmay be
realized using 28



collapsible tabs. In this exanple, an indicator ring
400 (Fig. 19B) is installed on the body 12 about the

WO e@k/03378 The indicator ring 400 includes a plRPCHUB1095/031918
of axi ally extendi ng tabs 402. Each tab 402 includes

th| |l e a radial f n e 3. The for

mat RS, G 24 {5&? o wEry et Bt hA%Es ot
correspond with the |t| pul 05|t|on 56 for

ShloWéls Atk q@(terﬁq;@gzgh «nﬁ %?Iupjfy‘i‘ﬁ EQ 1000he nut 14 is
installed onto the body 12 until the forward end 14a
of tWe0ALA fist epmnerchae dP44ls epasiahivtith 2 Heodgir puasageflfde and
404 of the tabs 402 (Fig. 19B). Over nmke is avoi ded

ddfinet heradiabstaduldend 0Bt gonsttwhitine fastsenhharendhiaisotdfeha tibular
14 has contacted the ring 400, specifically the

mEﬂn@BQ@@l@Q%uts' ﬁpdﬂ“ﬁmﬁyﬁns%ﬂmﬁoﬁltté NHESohPIRE TATBESHA or outer
relative to the body 12, the tabs 402 w1 begin to be

co%ﬁLek@t%ggl%S ?rcogﬁgf \xﬁtgvﬂﬁg'l nore Tghé 1 ?Sef‘ %@gﬁ%l % 1311%|outer

can pbe used asS an i1 naicator o

r?ieegt}gsgloﬁ Ilrg;e qu[%QSjetrea ?g?grg}(ggu%lag g osrgFg?fg%?&tz intersects the
subsequent renakes the additional axial advancenent

nger pors Hi withdhe SutchoBodYS 12 Al Interaesips direaget fregion 1054 is
conpression or collapse of the tabs 402. Conplete

deforprépsemihofecbhé ehd b4 02the anuplengusely @¥0aand iswakxial with
i ndication that the nut 14 has advanced a di stance Y

infeysie 10he TRk thraddel tdion PodpRtdsi il 5%@1@@8@& toNERt sealing
reference to Fig. 20, The invention is illustrated in

111\%1{9411% g&géﬁt o?qwrhlé Q%tgﬁﬁﬂar ﬁ% } s of the

t he nar are t sane as the

i%"@&@iﬁ %&5&?%@&%@%@9&@&[@ ers a@@%&%s&%&ﬁ%ﬁ% a first

rmed on the tube end of the nut_ rather than_the bod
oreﬁwt fermalgil83 hapthe pecopfar rrat faasie Hoke e ﬁ}é@mwﬁaﬁl@@ét é@ this
454 adj acent the region of the marking 50, making the
arresngkinenyt, ehs inese t103¥icdube Ijondeerule HIRd &l sdﬁpitavlpfwvctqmgerating
vi sual accuracy of determ ning alignment of the nut
erAgderASH With thet tApereditichinth Sirfab ©088). Eilgsiise?2 dAakially outer end
illTustrate anot her enbodi mrent of the invention that
108367 tﬁ@g@ﬁtt i%ﬁlﬂ%bllog 1 r1§ 9pR0A00r dhietidd 8%a888ertSvith the fsar ferrule

prefera y metal and cah be attached by any sui tab
r|n r ¢
I@g;lgﬁ}&ou d?‘% 15‘19%7 égxgr\beco t;t%sgl ﬁgerg g‘éj 4QP$¥erru1e

conpr essi bl 04 in this exa e |ncI des .a
ATFAREAMGAY ‘”fndsfg %él?r HBE FGIEFHRCRS, dPé g’g&y Howt pypiigd t° single

nunber of thin web-like |egs 508. The | egs 508 can be
fefroterasthniggments kémbaigselol es in a cylindrical wall of the -

col l apsi bl e portion 504. [00S7] Fig. 21A illustrates

t he fi102] The 1édubhing heutf L @@Peringliid@dst apaseidednpottionFil 022 2with

I B, the nut 14 has been installed onto the body 12 to

cc%p@z%@ést WOR WhenRaded ﬁ%ﬁnoumr df V& Lo gCRBMBEE $06D. In the
forward face 12b of the body 12. Thls may be used as

er%]oedu{l(—l@ﬁt %h% /nqﬁll:lmhlg 8&“@8@ zra]u gdc?eldbcg ‘%%‘ﬁ&ltphnc nut 1020,

ase as

advanced rther wth e re

s B at e o e ST et e ttﬂs&ﬁﬁr?lges PRk 10RR can be
| egs 508 can be used as a V|sual i ndi cation_of the

deferded | dnashowgri Hle lgirEsicateag@at s pvei depFcatigns tqeated on the neck
assenbl er and can al so be used as a positive stop to

1 @fSenfethe chuplitpenutr 28k e firdt demaratjon rl@A0 r§3eB88}s d lvading edge
enbodi ment of Figs, 21D-F, a conpressible stop collar
850 is installed on the body 12 in a manner that
allows the collar 850 to spE& freely when the



fitting has not been made up, such as, for exanple, by

allowing for an axial gap 852 between the collar 850
wapaebis7Tsiut 14 before the nut 14 is install edP€DUSIDE5/031918

finger tight position (Fig. 21E). In Fig. 21E5 the nut

nst al to the finger tjght p Si,t1on .
o4 ol SRR aiePretoife 6r7iiE AP o BEUY b prgprecisted
collar 850. Thi,s contact between the nut 19 and the
(REG Mg BFUSIBNERD ke PeSTFQislorme el tat aggebly perceptible
fronspi nni 5ﬂfreely and can thus be used as an
mankiig as ivoswasfie pnothercouplitg at pAA0L - Beambles rofsuics eduenintrinsic
remakes, as illustrated in Fig. 21F, as the nut 14
gfamg’iﬁi‘lﬁfchﬁldmajmc essnaaXindied Yo, @ \ouhthd, b gedels, knaHin@ih bolofed region,
position, the collar 850 includes a thin extension or

a&:%rdlaﬁbafd hahso B854 chhald &osve royahﬁﬂd Oﬁn@&hgw %t%chable object

| apse at —a predetermned axial advarce e nut
e e omtted from Fi
t%fEOEgm%é%g‘g%}éélﬂlpggﬁﬁg iﬂ# ?gt es anot her enbolal??rent
for | apsi. bl e ortlon 504’ n the exanpl e of
i g, 19955 Hioe “BEirin SFOFGE cRotanit eI Sl port RRigodn tree

of aring 500" is realized in the formof a series of
dtféﬁéeréxfﬂ@ﬁ@ms@nEh%f@sttlﬁatnsaxgaagm;g @afigheetibn owes He fimt marking,
body 502'. These tabs 510 col | apse as they engage the
dbmehyaticﬂa,abmﬂéardgagi euigej H60makkee fipgaftighheodiiiod bhthedt 1020 on the
[0090] Wth reference to Figs, 23A and 23B, in another

cb @l of0dohghd m‘éeﬁ%mmaﬂb% | ddindar@tioRUbE 1eRinRORIgt] OM5258s the
and the additional axial displ acement posi tion (an

pgdﬁ%{ %ﬂﬁ%p%n?zﬂ o\é‘tﬁlﬂa# Yhe! A 1%% &i Ul Q&ka%nﬁﬂfd@ggguéﬁlg this

IS exanp

realized in the for denar at| r Ilnes 60
CORE g wgerﬁgw B Hon S SRE B oot e
t he tub| ng wall 606 or appl ied in the formof a band,

WET SR BT S NS Bedoates substantiele impergentibls. gRer example, if the
position, both Iines 602, 604 are hidden fromviewto
intthesiaesegikers dygrodie, nog n 10T evitli pstprépenly p@Rdig onto the
positioned such that during initial pull-up the nut 14

chpliadvaaseeer DIT0Owhae tHeogyodbetdtics stibardtiallstinpetep®ld. The
is visible, as illustrated in Fig. 23A. the second

It W n
HCp ks cROTe LA E?B@?&#’E?‘%ﬁs. o rep At tindal lengin
anced an ad ace
R s %%PUP?SI it kDA St 2ot PRI of he
24 il]Justrates a suitable tool 650 for rking the
fittig ng dresereraledsmngninc®e Wit saenivgs @roRsHY Bedepid any point
23A and B. The tool 650 is realized in this exanple in
beyradf thenroferiaghof [tloavimiingt ezausided boy Idoas mot alecsiserdlyeprovide
652. The sl eeveincludes a rear wall 654 agai nst which
irfotrdienerngatint ik okt dulllupanr thef subasjuaht Fohaéss. In the
658, 660 are forned in the sleeve 652 and receive

sER8P8EHINR SRl h&icngoﬁm}a?moﬁfsa)e Bad, deﬁ'&?caﬁ@x?lépr@%ts gg“proper

are axially" separat ed a predeterm ned di stance

m[.1 %I pulffgglg%oégaﬁ S&vﬁ}l?ttbﬁedqe% c{]ﬁgmgljgg‘a&# ?efp\fgslegézthe .p?edtekermined

cra or erw se nes rn

fac tubln T.to correspond nes
a@@él,en%tgzbea@ﬁ;ﬁ%ﬁ BERPh &t Al RUI PP OF BB dR ellons s s&gseqﬁgﬁ remakes
and 23B. 0092i Wth reference to Fig. 25, in this .
oertho dithest i eSenpy el | §AONda dposicaiiem TEpTaRsR St apimum
700 is attached to the nut body 12. This band incl udes
additistamkial pagilt foosutisdgrni ferakey ORcandingly,; fising €hs configuration
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 manuf &8t urer or by the
assenbl er. The



alignnment mark (not shown) on the nut is applied to
the nut so as to axially align with the start position
w0 paoosatses 702, and typically may be applied tPCT/H82005/031918
forward face of the nut 14a or to one of the hex faces
on_t ut hody.. The n | s then rotated rel ative, to
aRe ik R g Pl b deRBer bR e Tiiohdnt Py 1020
turns erein the nut 14 is rotated until the nut .
TACHERrTRE REST SEFRTCRUOR §Y laﬁq}lpg aﬁsegl.@éa- WAdHIQnedY £ thp pegs will be able
position indicator 704. Al though this technique
tq defaimias howemasy ewtseqwent cerkelep they dtkngodssernllyf UY' Icaargndle by
partial turns, final pull-up position is nore
eagiostirat Bk yddicbhe wath] Sempde bétheee ttereiMg) bndléfei medmum pull-up.
starting and stopping position indicators. Fig. 26
1 khatsd nat Fﬁp@aa@aaﬂ@i @ VORI 8bi¥iduh@idnN diuf &e0nsdaRehefAR' three

is installed on the nut 14. Wien the fitting 10 is

he, f4 O j 1l n.aligne s
R ot S TRE o R P e BB bppion
the start sition.identifjier 702" .on t band ,700' . .
o PR AR O KOG T el oI AE BB PH R ESEPP i 2 hird

nunber of full and Partial,turns until the alignment
drmpteadon traaldaepyesert g BlaKynuER jagAsionpl axiphEngihnfoghsubsequent
position identifier 704" on the band 700'.[0093] Wth
reredlesence to Figs. 27 and 28, the invention is
illustrated in use with a T fitting 800. The fitting

800 i a)4QdesndthEReMmb@Eyn8Odownt # FRURE32 @Rt thedaled coupling
fitting ends 804. In this exanple, each fitting end
el W@O@dﬁs_io égﬁgvléthlnig RRa40 JEEOLIBREL 1Whb ot fbl?mt H}eegtting

I nvention, alt 'S not necessary that a

ends, have t mar ki [0094] As.best..,viewed in

PEEOIAY 1 heTHARRE RS0 T Nk LSBT, |PhetFor i grilg o ta
roove 806 machi ned into the neck portion 22 of each

sheW# | g Fégvge sbla. orTHeay ABYvE | BHBCRY coBpenBYs pgangements, or

axially spaced fromthe |last thread 18a of the

cofi @aatenhs e Atie 1B cadddusud membag! H0shdpd@l0threpded tegadr i hi and

edge 812 may be used to indicate an additional axi al

adh&pl ReRAENI200f THaehdadt regfbn( N0 sheventhrdafedngud member 1100

subsequent remakes. In this case, as with the other

. los herain. i ey _ ) y IS

if h%@g piios (rjﬁg f%g%flé 18 Wil EdighmiPblopdPpPRshidrale Fﬁ@tlﬂf4assemb1y

ning the forward end of "t he nut

B 5520, 1B 3950 L 0101 ® 998 Y e,

axi al ly aligning anywher {thin th roove 806 are
FIg0937 Provgdestbe Feeear 04 h ot et CHGRORBAEY bt G LS of
l'i ne markings 900a and 900b are applied to the nut 14
tlemidhrdadely stud retler 16 AR o et sepepchdemasessionasesushetde tloread ends
the finger tight position. The |ine markings 900 may
1h&0 fedllnresthbtheasmnyl faté tlahd of nied bauplingahedbergl 0Gseten the fitting
etching. The fitting may be di sassenbl ed by the user
ab Q@i nstalid At ihemnand e skien MEleh behdrflevhdmE8 el 11983 of the
condition with the markings 900a, b aligned.

f1er d ol ti | < ' ifi Malol
PR fURE Rl 1 o PR AP e g2 B SRR member

fgnment.. This .enbadj nent, is particularly suited f.ar
1B oS n 2R e, B0 ohe TR AP St oI Besfion. I
pul | -up. The |ine markings 900a,b may be used in .
agetirdi enalddimenti ths trepd endserlRP sz metictiie asonsr gbehnalltyp position
i ndi cate additional axial displacenment beyond initia
apdilthe egpd diF3 of) theuthseded studreembdkesLO00G@6Hhaik thie additional axial
reference next to Figs. 30A and 30B, in accordance
wi t h anot her aspect of the invention, the visually
percepti bl e marki ng 50 may b% realized in the form of
a material applied to the med'e t hr eaded body 12, as
di stingui shed from a



physi cal feature added to or incorporated into the
body 12. In one enbodi nent, the material may be a
wo adweioasmt 950 such as is commonly used to redPCEUS2005/031918
torque and gal ling during puII-up of the fitting.
Sui.t gbl e | ubri cant ter| | s include hut are, not
9Pl (e SEEEITEE SR, UL pP deosig o another
illustrated in the enbodlnent of Fig. 30A, the
embpiimeahttho §yeadserdp pil p @ 2n stk Hiel §nge tightepasitios, & Kewawstion,
952. In accordance with the invention, the |ubricant
s@hesi Soragphbkdanptichimgaa preeste kewhinpedcdlediragtn,cncqaied hand,
954 that corresponds to a proper initial pull-up

aResdvel #Bolefedt 8oL tRh @aImJtnn?gébr ofhes WiticdabR J¥RsKivitaild mark the
Iayer is used to prevent application of | ubricant to

pﬁ)rg ng\ﬁllétzﬁ‘igp Etl? I}OE%OPU%H A0 End BB Mst ggg’a%f%ﬁ(iﬂfolr}{imber 1100, or

cant is app

urther can be used.t rovi de a
ol iR e RS ﬁ?ﬁstﬁ%ﬁabﬁw oGiah EnficlSh pibgapent Forfiies for
onttted fromFig., 30A and 30B for clarity) is
t@xﬁtarlg PSERPEaHED SRES etrrb@d%@%s arg hgkafi mtct@t@rqn@a@s pgpper pull-
edge 14a of the nut is at |least axially adjacent or
up loif giktirigy, pakas thoee emdvoiBFigiret3Re [h alhi cléings, egapiongacess 1150
Typically the lubricant is a distinctly different

icRLaed if em frhie fawt erdcads oé fitde hody 1ob? 1apsl stidvessethar shown in
easily perceived visually. [0097] In sone cases, a

V. JJperformed prior to
Fgﬁﬁiﬁfﬁﬁgg hj@ﬁt@?%igﬁagg%y?gﬁfﬁe body 12. Such

acti steps l.ed
t he z;(?]tdS?#‘Il}g t1o t 2 o (L:e E%Q%Q@?(e%téggise?e&%/[g J) the ptje?erred and
percepti b dlscolor enbodi nment

CXPTRISDY %Ffﬂlé%ﬁltnﬁmﬁ %BBE’W?@raélfir?“ﬂ?éloa%t"“@/z%?‘gntos‘tﬂéﬁs jugon 2
applied to the unnasked threads 952 and body 12 to a
réadmgt andovadaroandeD of Thie spedificationt B50 intsndadetp appideadl such
up to a tepnination point 962, thus |eaving a band
nli fivaebns bed bReralingt inssTapes tey @GR antindk2. scdprsy tHenalaimed
demar cations are provi dedwhereby the first demarcation
QR i6RY: FOCEEIRAd dedtn [ Nitial pull-up position of

he nut 14 onto the body 12, and the second

denarcatlon 960 corresponds to an additiona

predet erm ned axi al displacenment of the nut 14 onto

t he body 12 beyond the initial pull-up position,

[0098] In both enbodi nents that use a |ubricant,

silver plating of the threads may be reduced or
elimnated since a |lubricant coating has been applied

to the fitting threads. In the enbodi rent of Fig. 30B

as well as simlar enbodi nents descri bed herein above
that use a col ored band as a marking 50, the band can

be realized by first applying a suitable colorized
material to the body 12 up to the outer |ine or

term nation point 960. The colorized nmaterial can then

be renoved by any suitable process, such as chenica
etching for exanple, to the term nation point 962,

t hus providing the col ored band between the

term nation points 960 and 962. [0099] In another

enbodi nent of the present invention, the intrinsic
gauging is used to provide proper pull-up indication

on femal e-type fittings. An exanple of such a fitting

Is described in United States Patent No, 4,826, 218

i ssued on May 2, 1989 for COUPLI NG DEVI CE FOR

HEAVY- WVALLED TUBULAR MEMBERS, the entire disclosure of

whi ch is hereby incorporated by reference. As shown in
Figure 3 1, the fitting assenbly 10" includes a

coupl i ng body 1000 havi ng arp2



associ ated tubul ar nmenber 1010, a coupling nut 1020

and a ferrule arrangenent 1030. The coupling body or
wOoreebms151900 has a first end 1040 and a secondP€nUSZ02I@31918

axially spaced therefrom It will be understood that

the coupling body 1000 any nunber of fornms,

such as, for exanple, aniﬁégﬁﬁgee, cross, or el bow,

and may be provided directly on a valve, filter,

i nst Hawasthusrdesgrdedithainvertiopht iy daimesy be appreci at ed

that the coupling body 1000, or coupling. nut 1020, may

i ncl ude oherinsicpaitpmassenely fpor farohstyps e fEEng, lvomprising:

that are work hardened by rolling threads (not shown)

on t E@o@pﬁngrﬁd&& ISinbactreb00Lef addg caauidhd nafdaoehat engages a

1000. [0100] A first or ‘inner bore 1044 is coaxi al

' r - - efij.nes a radi a

n%%gﬁﬁgg%afggggggg?%@%ﬁaﬁgﬁﬁeg&%¥€§$b§?’inner end 1050

of the tubul ar menber 1010 abut. axi i psertion ..

't of SO BT TR S oo i VS e BEh L A P i Briing

coaxial with inner bore 1044 is defined adjacent an
b%%ﬁally outer end of the coupling body. A tapered

camm ng nouth or surface 1052 intersects the inner

bor ea T0shllyi pdrceptidleomagiing onethe0Btsadad donplirg opt pody that is

t hreaded region 1054 is defined adjacent the second
vieinde 3042 ofe fikmecoupl ianfingedyct00hdittong dnd Gaaxi alibstantially

with inner bore 1044, This threaded regi on cooperates
i dr b ROMRY 117G AR a9 bBEA 8GtmBaRAl drnd 13RCrArtb BRI iAGial pull-up

ngagenent of the associ ated tubul ar nenber. [0101]

The ferrul e arrangenent 1030 may i nclude one or nore
P$8¥¥hl es, a first or front ferrule 1031 and a second

or rear ferrule 1032 are shown.in Figure 3 ﬁ In this.

arr ahgenent® PHESEo Y SRR BN &L ?18%1 b VPGPS 3% visually

is adapted for cooperating engagement with the tapered
perasmiblgmetiras&knBdBE: Li kewi se, an axially outer end

1034 of the front ferrule 1031 is adapted for abutting

engagenenThai ihrirnshe gmedng faeserble of082im 11, shaeindsde visually

appreci ated, however, that this is nmerely an exanple

p&teitierilife A4 ANGedRorand that other ferrule
arrangenents, including, but not limted to, single

ferryl e a%ﬁgmggggﬂgﬁgﬁﬁgégggﬂﬁ %ﬁ[9&@%£5Taﬁ?ﬁﬂu&h&nﬂmmﬂy

nut 1020 i'nclu portion

cooperates .with the readed regi on 1054 of the
PES ﬁﬂ%ﬁmﬁ%ﬁ%gﬁi%ﬁﬁﬁég?ﬁﬁthe enbodi nent shown in

Figure 31, intrinsic gauging i s added to the coupl ing

nut £020, Tsackhiingie Spreapeesably (B O He WheIM pid ngtually
onto the coupling nenber 1000 can be detected. As
pabetible thekingtsrd misg. ¢ gauging i s two demarcati ons

| ocated on the neck 1055 of the coupling nut 1020. A
firsg, dem@aﬁlmiolgﬁ%iﬁgemmw Sofaclkgadi, nghedgesnd dsually
second demarcati on 1062 represents a trailing edge. It
. [ \ai:.Lhe intrinsic gaugi ng can

p%ﬁ%ghge3%#?2?&9%?Q#§?ﬁi39§ﬁ8ﬂ that a visibly

percepti ble marking is.viewahl.e o he ' ”
020, Examif R oo gETE R R FTngre” g grrgh M visually
includes, but is not limted to, an etching, a recess,
PRIGERIII1P glarldng &1 0$'88V S egi on, a col ored band, a groove,

a col ored groove, or a band, ring or other attachable

obj et t hahewmtrdiongeuging esfeardy vift plaisul 1. - wheteh sdé visually
nut. [0103] The intrinsic gauging shown in Figure 3 1
pé@bptillpetariong isw febgsee di fferent fashions. The first
intrinsic gauging configuration uses the first

mar ki ng, demarcation, or |eading edge, 1060 as the
finger-tight position of the nut 1020 on the coupling
1000 and the second narking§3denarcation, or trailing
edge, 1062 as the



proper pull-up initial position of the nut 1020 on the
coupling 1000. Using this configuration, a user knows

wo b@b/ostses fi tting assenbly 10° has been properP@T/Us2005/031918
pul | ed-up when the intrinsic gaugi ng becones

substyanti al.l y. i npercept.i bl e. Eqr e le, if the .. .

i nt ritghsi caﬂé1 u@nﬁgﬂﬁ ST &SWé?bth%ﬁﬁgfmlbzﬂE%efq sgd visually
properly pulled-up onto the coupling nmenber 1000 when
PEISEP & BAAEN PG E e NESHIPSTIEAT GTARIhCOURRE BEpt i bl e. The
fitting assenbly can be designed such that there is a

pr edéfer mihednidtisial gdughigt dsstellynef dbien pr ofrercin migortéadn of the
pul | -up position to allow for subsequent remakes of
cblyginkitoldy hgwotkhartieesé. embodi ments, the fitting

assenbly is properly made up at any point beyond the

covening ofiihhe chiidink mia%ﬁalwwub@ﬁglh%%gﬁﬁm

necessarily provide T nformation regar Maxi mum
pull-up on the._s e s.. ln_t secon )
intrinsic gaugﬁnggﬁgﬁgﬁgéééﬁggﬁg @hgﬂF¥E teﬁgﬁggcgpigﬁﬂnd
represents the proper initial pull-up position, while

“HRE SR BHA%demar cati on represents the predeterm ned

axi al length beyond the proper initial pull-up

position to al ladbyepdad coublrgmuisnnat mestescesh ofid thyeaded end of the
fitting. In this sense, the second demarcati on
cogpingderys the maxi mum additional axial length for
subsequent remakes. Accordingly, using this

confi gurati onaaugget el ferrkRawtalNG thithd k@%lalg%aplimeﬁaﬁsuch
been properly pulled-up when the nut 1020 reaches the

[ cat i1 060. Additionally,
t@%é%%gggg§%ﬁ%kggggg{%ﬁﬁggﬁg%ggﬁgﬁgéhOMInany subsequent
remakes the fitti.ng,assenbly, 10' .can handle b _ "
eval uat i ng theaaﬁﬁg?ngﬁ?q%%khpmﬂ%ﬂ%fﬁ'%@t%ﬁ@ﬁnﬁﬁ%L wherein
pul | -up and the maxi mum pul |l -up. It shoul d be o
saip prasking tedudes atfirat domarention And gsesnr samearation iweein said first
wherein three demarcations are used. A first
dempmecat comespondsdtor &pimesa ultupepdiingernd sghtsepwosl ddnmargation
a second denmarcation woul d represent the proper
cbittsbbads W hatmuposill-iPpesigdid a third demarcation
woul d represent the maxi num additional axial |ength
for sdbse : d h ' ty:
R
IS éfgned mﬁthla thpaded stud nmenber 1100 to formthe
PFi°F fﬁ§n§§§§%8ﬁ§nﬁﬁkT The remai nder of the fitting
assenbly 10" can pbe simlar to that shown in Figure

31, oF- may DFABITHEE BRveNs aHEMebhPo féts [ Lahsisye seiAt gsually
or configurations. The threaded stud nenber 1100
perseptidesiagkinpiscacdoted eggion 1110 and a head regi on

1120. The head region 1120 of the threaded stud nenber
1100 14ncl qeesiniriistc Baighegastgmbly bhalaiw (1, debemese visually
proper pull-up of the fitting assenbly 10". The ‘

piRESHHIS hfa GRS b ISRY bhke a number of forms, As an
I'lTustrative exanple, Figure 32 provides the threads

ends ;1130 a firs r [ .1 he. e 135 .0of .
the dhr oades Sl ErbET HEb0RC o Rkt g torth i@ visvaiy
demarcati ogn. As such, the thread ends 1130 will reach
p?ﬁ@ﬁgﬁﬁnF'EﬁgffW@m%f t he coupling nenber 1000 when the
fitting assenbly 10" is in the finger tight position.

Furt Rér norlée Wivewsie Heauging 2s58Bbbf of helahr Badelesitulsaid first
menber 1100 aligns with the end face 1140 of the
demerpkiisrgamiesshbsecd0D@mdrtegiohiatd etolgingssenbl y 10" will be

in the proper initial pull-up position. In another

enbodi nent, the thread ends 1130 can mark the proper
initial pull-up position and the end 1135 of the

t hreaded stud member 1100 ca&ff mark the additiona

axi al l ength for subsequent renakes or the nmaxi mum

pul | -up position. In another



enbodi nent, the thread ends 1130 can mark the finger

tight position, a demarcation, such as, for exanple,
w@rooestsrg, a recess, knurling, a col ored regPONUSA05/031918
col ored band, a groove, a colored groove, or a band,
ring.gr other. c B ' |.d rk.the pr.oper

i nit ilgl pul %-IG%HB%SE?F%% %géﬁgj%g%é)\?gcﬁ%}ml@’SngrefIhgaﬁ visually
thre cied st.ub, menber 1100, or other demarcati on woul d
pﬁﬁFwﬁ%ﬁEmﬁﬁ§$HU%$39Y%l | ength for subsequent remakes

for the fitting assenbly 10". These enbodi nents are

hel pfl8l i AhaenBingion BHEIEs epembpulof whainf 11, wiireys saiducikually
as those shown in Figure 33. In such fittings, a gap
porceptédesmrikiidB d ecdsocated in the front face 1152 of

the fitting and a tool 1155 such as that shown in

Fi gune, 33Ths iHgRMict SaildighbeRn®ly b0QS8M thewhbidd BGd visually
[0105] The invention has been cKescrl bed with reference

- ?ﬂ% I - ' ts.
pb%%??ﬁ%g%ﬁ%ﬁékgﬁ a %gﬁg |éﬁ§xﬁﬁgpﬁgggﬁg'fo ot hers
upon readi ng_and under st andi,ng .of .this . .
sBec?? ica ggﬁ&rwwi@ug’ﬁﬁgeﬁa@gbl@’gﬁi %@%i{’ewg?lieuéﬁc?l‘?mon of the

nodj fications_and _alterations insofar as they cone
cQimevofl s wekgerémnedhe cl ai med invention or the

equi val ents thereof. CLAIMS Havi ng thus described the

i nvedti onThe tintiissiclgaiged assemblnbf tlasi ¢ 1 garlgrrogmprising a third
assenbly for a ferrule type tube fitting, conprising:

demeeuidd gt hadybleaienghafitthizaaded fiapd tand cenEaihMOgenerally
surface that engages a nose of at |east one ferrule

surface that engages a nose of r

R O R R B0 R B3 e coupl g
body; [ Ly . tibl [ t he threaded
coupPPng MO oy ERREE e e TROE UiBn t NESTET EiRG o e

in a finger tight condition, and that is substantially
CPW%%@&E%YF%W@*¢¥¥%WW@he fitting has been assenbl ed on

a tube end to an initial pull-up position. 2 . The

i ntri2hsi clyruge sepgins easbinylydbr & farve type Wherfiting saimgprising:
visually perceptible marking is knurling. 3 . The

i ntr ensupligabginGaamgedtihryadell @ldaind it laabreosd Merdide dontained
visually perceptible marking is a colored region. 4 .
thER@nd Ntrinsic gaugi ng assembly of claim1, wherein

said visually perceptible marking is a colored band. 5

. The j L Nsi ' e |.ai rei .
sai dtPEGHRT e PRURT B EaRa TRttt BRldE, o QRERT ol seic
i ntrinsic_.gaugi ng assenbly of claim.1, erejn said
Pt g Sp R COpRT B SOl AL cohel Bie Hrabep e mey
7. The intrinsic gauging assenbly of claim1, wherein
becsiep spstartialyy fheshcept thb ceupimeliofy upen Bekjpwoge. 8. The
intrinsic gauging assenbly of claim1l, wherein said

Vi sualthysipegacgpd niekhes reledng dadl treaded said9merfiber, wherein said
intrinsic gauging assenbly of claim1, wherein said
inthedakbhsimenheaRtihBfedRhki Bd HiFeRd 3AGEENPATE bRP AT pulled-
sai d coupling nut. .

up.
24,  The intrinsic gauging assembly of claim 23, wherein said intrinsic

gauging means includes an end of said threaded portion of said threaded stud member

and the end of the threaded stud member, wherein said end of said threaded portion of

35



10. The intrinsic gauging assenbly of claim1, wherein
a portion of the coupling body is work hardened. 11.

w0 paocioss7€ gaugi ng for a ferrule type tube fitrPCNys2005/031918
conprising a coupling body having a threaded end and

s2R thRL&NG) 4 GRAMTTLD fh? ﬁa 68 of éaiagﬁxgg@et%%t&@iﬁ%gbi@ggm an axial

that mates wth sal readed en he cou

body:. a east o ferrule,.retained.in the. coupli
By EeRDeTan Sutre ey S PR i g te O of the
camm ng surface; and a visually perceptible marking on
a%sﬁg?"i‘youpl ing nut; wherein said marking includes a

first demarcation and a second denmarcation; wherein

sai d2fi rBte demmsic gaiging esembpondsin @4amhereint tlal threaded stud
pul | -up position and said second demarcation
neR(bee $PONS Finker BHBoisom Witnl sl e0SF t4i@Rhredded gdi€lon of said
intrinsic gauging assenbly of claim11l, wherein said

. I : ' . . . -

thrbardalstoa rﬁ@rﬁﬁ@rpilfg% @vlﬁﬁfblﬁ'gﬂgf?b%?#ﬁﬁ Eé@%\% Jo%d?/ Iheis in a pull

I ntrinsic gaugi ng asse alm 11, erein sal

[ I ercept i ble .mar Ki 1S,.a colored region. .1
it YRS S E8 R gl SRk BB et DA face of
said visually perceptible marking is a col ored band.
s%@POWﬂggﬁﬁ??%ﬂsic gaugi ng assenbly of claim 11,

wherein said visually percegtible marking is a ring.

16. ‘*the Thet inirisiccgayging sgemslyerbelyinoR4cwhbmin the threaded stud
wherein said first demarcation and said second
noerer Gahiaomnidelep el ohpsedisorilWhenTkeed bind 6f 9asd Gr@dedbo@ion of said
assenbly of claim1l, wherein said visually

tHRedRe R P hRRF KiiBG 1$thda HWoRPVEe dBsaid REupIMd bAS) Gnd is in a
gaugi ng assenbly of claim 11, wherein said visually

bl . . " ' . it )
SR LB M P P BT ST el Lo Wl s wien
r.cepti bl e marki is qn a neck portion of said
SﬁgéﬁpfﬁﬁeHEVg?%U?ﬂ%EQKWﬂFFinsic gaugi ng assenbly of
claim1l wherein a portion of the coupling body is work
har déhedhe irinsiy gatging essenelvgdeiping Jabsbamonmsising amgking,
11 further conprising a third demarcation that is
whieirbbad wheé nf thié thretdddnpriien bfisad thragied studghember, said end of
condition and generally inperceptible when the fitting
sdi8 thrlacd¥d dniM trledlbeR) Wht @edURAIROS $dcBMendid.-a JiNBup PbEitIBS € said
gaugi ng assenbly of claim 11, wherein a portion of the
a&gﬁghgng body is work hardened. 23. Intrinsic gauging
asserbly for a ferrule type tube fitting, conprising:

a coypli body. havi ng a_ threaded, end,and at. | east. one
ferr g?‘e F@%n{ng?%écd gf‘%‘?%iaﬁ;emé%f ﬂf §la?88d“32tw THB A Bpriion of the
havin% a threaded portion that mates with said
coupling body 1s work hardened. ‘
29. The intrinsic gauging assembly of claim 23 further comprising a tool for
tightening said threaded stud member,
30. Intrinsic gauging assembly for a ferrule type tube fitting, comprising:

(a) a coupling body having a threaded end and a camming surface that engages

a nose of at least one ferrule contained therein;
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t hreaded end of the coupling body such that an end of
the threaded stud nenber may becone substantially

wo bassio3ws7g h t he coupl i ng body upon tighteni ng; PCT/US2005/031918
intrinsic gauging neans | ocated on said threaded stud

menbear, ereikn _said intrinsic I nme i,ndicates
when (0t R AadR b R R PR SO PR p e ting
24. The intrinsic gaugi ng assenbly of claim 23,
bHeBin said intrinsic gaugi ng neans i ncl udes an end

of said threaded portion of said threaded stud nenber
and {hat =asf thice mireking indiensia s stnudl-urepaséion: wher ei n sai d
end of said threaded portion ofsaid threaded stud

menber and)adire renkingfindedtthgtahfirepeaadhisiastdionenber have
an axial length therebetween, said | ength providing

i nformati om 4 RgekinBdkitdadRihg uPind - #BhYand25.
The intri g@l c gaucgl?l%ggh%dg?gnbl yc of ngtl aé%?nﬁzll%?p%\%hﬁg}r%?nr?

t he t hreag : rher .S, ] ] .. Light . ition
when said%gﬂaﬁgﬁgggﬁ ctﬁggé@gﬁag%%#ﬁ%ﬁpgﬁhggﬁgﬁg§

thre feghstud menber, aIi%p mﬁ&hla f$o t face of said .
coupPt ng B O A BAHEE 7S nfﬂEY °h5198s1 4 HBHchemprdsing an axial
end of said threaded stud nmenber aligns with said _
leng@intberegea 6ids i esuperay meabag. wiEreivheaif nexiphdength is
gaugi ng assenbly of claim 24, wherein the threaded

sigtstad tingyriveperceptible velreni saidt dssdmipylid inuthe posal toubpwhosition,
said end of said threaded portion of said threaded

stud nmenber aligns with a front face of said coupling
body and is in a maxi mum pul |l -up position when said

end of said threaded stud nmenber aligns with said

front face of said coupling nenber. 27. The intrinsic
gaugi ng assenbly of claim 23 further conprising a
mar ki ng, wherein said end of said threaded portion of
sai d threaded stud nenber, said end of said threaded
stud menber, and said marking each denote a pull-up
position of said assenbly. 28. The intrinsic gauging
assenbly of claim 23, wherein a portion of the

coupling body is work hardened. 29. The intrinsic
gaugi ng assenbly of claim 23 further conprising a too
for tightening said threaded stud nmenmber, 30.

Intrinsic gaugi ng assenbly for a ferrule type tube
fitting, conprising: (a) a coupling body having a

t hreaded end and a canm ng surface that engages a nose
of at least one ferrule contained therein;(b) a

t hreaded coupling nut that mates with said threaded

end of the coupling body; and (c) at |east three
mar ki ng indicating a pull-up position: (i) a first
marki ng indicating a finger-tight position; (ii) a
second marking indicating an initial pull-up position;
and (iii) a third marking indicating a maxi mum pull up
position. 3 1 The intrinsic gaugi ng assenbly of claim
30 further conprising an axial |ength between said

first and second nmarking, wherein said axial length is
substantially inperceptible when said assenbly is in
the initial pull-up position.
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