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PHASE CONTROLLED SEQUENTI AL GRI PPI NG TUBE FI TTI NG

Techni cal Wwioalstze0p The subject invention is db&@ﬁkﬁﬂmﬂﬁvﬁrd
the art of tube fittings and nore particularly, to an inproved phase- -
control |l ed, sequential-gripping tube fitting. 10 _
Background of the Invention The general form of tube

- fitting wth mhlch thls invention is concerned is described and

Fngrggralgd hereln *?ﬁbéﬁgfencgﬁEgﬁigksgfgﬁﬁggﬁiéﬁ%g%h%effiﬂ 1949,

3,075,793 15 issued June 29, 1963, 3,103,373 issued Septenmber 10, 1963,

4,826,218 issued May 2, 1989 and Te&hhidad]l PFdeded April 10, 1990.

U.S. Patent No. 4,915,427 discloses and clains a phase-control | ed,
sequenti al -gri ppi ng t ube fitting 20 particularly suitable for use
on heavy-wal | ed t ubes. The arrangenent of the patent obtalns pr oper

pul l -up and action ifyhe suBj s %F'lltﬁhdcdtté Ngi Qégéaa%w | gd,d ubges By

using ferrul es havi ng a atlve eav stantial construction
i ncl udi nngavﬁwtﬂmaﬁgean@eaw@d Pﬁérttlr%ﬁ]saﬂrw ad® t An, inpEoysd cBhpseng
nut por t icemtrETIddi Sgqhdnt 181 FgLepplingatidrI el ting . closel y enclose the

flanged rear end portions of the ferrules. Wiile the

descri bed ar r angenent wor ks very satisfactorily, it would be
nore desirable to obtain eqU|vaIent functlonlng mnth Ilghter ‘wei ght
ferrl@es w thout 30 relyi ngRackd :

The subj ect invention prOV|des an arrangenent whi ch ) over cones the

Fbove-di soussehdh SaguanLane ol NPT BledoSt L cung A7 Bl 05 1 7t LSl

t ubi ng bymventtriodh i njsandoncerned is described and claimed. in the
following series of U.S. patents which are incorporated herein
by reference: 2,484,815 =issued October 18, 1949, .3,075,793

15 issued June 29, 1963, 3,103,373 issued September 10, 1963,

4,826,218 issued May 2, 1989 and 4,915,427 issued April 10,
1990.

U.S. Patent No. 4,915,427 dlscloses and claims a
phase-controlled, sequential-gripping ~ tube ' flttlng
20 particularly suitable for use on heavy-walled' tubes. The
arrangement of the patent obtains proper'pull-up and'actibn in
a two ferrule fitting for heavy-walled tubes by using ferrules .
having a relatively heavy and substantial construction
including heavily flanged rear end.portions. In addition, the
25 coupling nut portion surrounding the ferrules is'arrénged to
closely enclose the flanged rear end portions of the ferrules.

While the . deécribed - arrangement works very
satisfactorily, it would be more desirable 'to "obtain
equivalent - functioning with llghtex‘ weight ferrules without

30 relying on the heavy rear flange de81gn _

The subject invention provides an arrangement which
overcomes the above-discussed disadvantage_of'the prior design
and allows relatively 1light weight ferrules to perform
satisfactorily with heavy walled tubing by controlling and
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containing the ferrule swaging action in a manner which

pr event S'W'Mgabl e ferrule deformation. The design prev%ﬁusmg%? 7 ot

excessi v ear claw' deformation of the rear ferrule and

the regy tr m n d 5;forces he f rLant

ferrule p‘%{orﬁ't ﬂF? fé%ﬁgﬁentg‘sig g £l!:Mr'li'égr Ie’rr(éle % he” }Flﬁ}'e

Summar wnﬁvanesrmetﬁﬂb e ‘ferrule deflqrtmrd-anc’éhw dasigonprevssdts of

t he '”\@Eﬁéﬁhv@ lfbdmaselemtralelfeémaesenenbfal tie | RS tgdiea{1d Ui

i ncl udi nsq ga gﬁd |L£%r f%‘l i ndrical tuhe end receivl .openi ng

with spregetRatch Forei hg2PRRLES: e ERESSREN r‘f}‘ Iadhg

f r ofit fﬁi:szmése ubt the tﬁpenedffemmﬂred poierswdt afwll nengagfigagenet dhe t he -

camm ng,. %\g’l% f@% ﬁéf@,&g with a 15 conically tapered recess that
vvar owa

extends nose surface. A rear ferrule having a
conically tapered nose Is positioned so that the tapered nose extends
into the conically tapered recess of the front ferrule. The rear
ferrule further includes agusiarhOlFe thdaGivihisidd ace. 20 Threadedly
connected to the main body 1s a coupling nut engaged with the rear
force receiving surface of the rear ferrule to drive the rear ferrule

axi al |y forward iFeoagaerdanceomiddl 13 enpenspersartsiitacénventhonsr gt
fegpul gal?dkﬂe con@f@ﬂ!&& r 3dgaknkRwar x‘lﬁ%ﬂtt@etf@tﬂﬂﬁé RREheA g 4 he

rear as yell as adl al vepent of e nose %OI’tIOﬂ

ferrule ward no
of the “P"’r’c}htb‘?‘g\’ Re¥ing hgy &Eé&ﬂﬁl‘{i regelyipeofegning with
arrang@neﬂ:ﬁpénedoaaammingummtﬂ lfucrkthngg thfe tdrﬁ:n‘}eafoftehéprenlng Has a

arrangefgscmtr ng%ggﬁgya wl }pdr cal rdgl 89%33’%8 “i’l%se a§ £?ﬁ§rr Ir

with the centr oca etvve nose portion
force rengagementudmacthe mmim e@omtthh and thereem r ahrfady |\$113h a

cyhgndréged cdl gecawztéd)aneeeed fRat h€extends O Fdil da?fcﬁ
axially rearvvarg%there romu% ocation radi all outvvar f the rear
fe)al grrukeel

recess YIS aFd* A EVFPﬁdral cankg harexedy M9RK i cal
interi ais 3possiticr=d t d dhegel thaur tepeded haose | ettietils canitroal thady of

the reaiofetlihe Waddild (Aldls OYe atfle ™XEERE Alrblife 2 e LYY

or portions
08/ 3299ferrule further includes a rear HRRYY@ESO8ENG89Ing surface.

- 20 Threadedly connected to the wmain body is a coupling nut
e_ngageci with the rear force receiving surface of the rear
ferrule to drive the rear ferrule axially forward into the
conically taper_ed rear surface of. . the front ferrule and

) produce rat_dial inward movement of the nose portion of the rear

25 ferrule as well as radial inward movement of the nose pértion
of ‘the front ferrule. The assembly includes an improved
~arrangement to control outward buckling of the rear ferrule.
" The arrangement includes a cylindrical central body on the
rear ferrule with the central body located between the nose

30 portion and the rear force receiving surface. Associated with

the central body is a cylindrical flange portion formed on the

- front ferrule and extending. axially rearwardly therefrom at a

location radially outward of the rear recess of said front

ferrule. The cylindrical flange has a cylindrical interior

35 surface that clbsely surrounds the cylindrical central body of

the rear ferrule to limit radial outward movement of the rear
ferrule or portions thereof.



In another aspect of the invention a phase- controll ed,

sequenti a i ng tube fitting includes a main body h a tube
end receP‘(f?Pﬁg’p Bhening with a tapered cami ng nout h; i&(‘%’fWrul e
having a tapered forward nose 5 for engagenent in the body camm ng nouth; a
rear ferrule haini ngaaotheer edaspeetextefidi the nt inaehafoned §ealpHAHLSS

f t t |
Ol erent | SoEEERladE! | MeRuRB R LR LRIGE, TRARL Vied0eld iReiface, £OYAAAS
f or ce- appP§ivhg heyd@enFagédrbs t lenche #wnmngf oPpeniagei witidr sar f mem‘ed

the rear chakditlf houehi Ve tHecheaferrui&r hikenadXial kaFE%waréof%th Wos
rear recess of the front . f?‘@'n e and -producé rad ﬁ i nward novenent o

the rear *P& r GRFATMERs e Thor £ i FRFOVREN Uy i & ngeam ferrule
arrangerrhatv:lrrg a tapdmeel Irﬁﬂ!eilezaﬂéndﬁ.ﬂgﬁﬁ.\tﬂﬁerﬁ thpklted e@éafeféule@sarﬁif

I ncl ng C he r fer t ral ho
Iocat ed gﬂt \/veeff]L e r%arﬁﬁdélru eé nosee%%ar‘¥| 0#16%(2% %&%fgﬁ f‘#caece' a
recei vi ngouplfine, elemént reperablei onitih the mabat body f tor upwllenperitheng
rearvar diey ¢ efirpmd e héwﬂg f@&féé_aﬁél)(ﬁng fab@C@dngbé@do\zE{:hy £ Vel L

of the rear recess of the Tront 20 ferr rear portlon 0
from0 féPrass re}%ﬁ/’r‘ﬁ’gn% surfager Qb tPﬁatreatreo‘Eﬁz’é‘éu ®aliPaldr bR whbg rear

nmovenent fleru]Ié”lea:dJ.%lafly folrtatd e it d hehbi tfeag lﬁe@yéberﬂp the front
Still ot cir?nta es d ben%ﬁfé of thedl nvent i 2 t\:/T_él on® 1
appar ent os%n kW"? Han 3R a VemFé‘&dl gfq %drear erru’e
under st amblsmg pottionhe thel Inwprrgvemdatald:cmprls:mgscramt iaarrangement to
Bri ef Deifefdu%é on-ofiiye Qﬁ%&‘a%s movement of tHae O;#éaffnt EQR IR takey

physi cal orm in certain parts and arrangenents parts, a preferred
enbdkh mednicdnding aeeaniral Reidoh o | theergascfepedlar deiei Fepsrafli Hody

speCIflchc@teai\dbbhwé%tﬂ atﬁé IFedhe RGHANPANYOME BbReHBES and Vﬂhéh dH
a part h FIGUREllsa.

eof , and arti
Pt o ls et anrtace (ARl & CRRAE nEEATE BF ci R SRR,
femal e cexrule extrandibng wreélrwardiyocfabmd thee feohtr Kemmitowmt a

él GURE Zlocat\%%rgsv/ Si mga?.l.lry t oulj—:lwafF?E f er%r recesrsrbe(j?:)glwnsert %OO%%T]

t he Zduplfieryrwirl t Hheoupgang mtpbmnt@f the_ front ferrule having a
surface that reduces radial outward movement of the zrear

ferrule as the'fitting is pulled-up.

Sti_ll_ other advantages and benefits of the invention
25 will become apparent to those skilled in the art upon a
_ reading and 'underStanding of the following detailed

description.
‘Brief Desgcription of the Drawings

The invention may take phySicai form in certain
30 parts and arrangements of parts, a preferred embodiment and
method of which will be described in detail iﬁ this
specificatioh and illustrated in the accompanying drawings
which form a part hereof, and wherein:
FIGURE 1 is a partlal 31de elevational view in cross
35 section of a coupling dev1ce which employs a female coupling
nut and with no associated tube member being shown;



- made up to a finger-type rel ati onship; FIGURE 3 is a view
like FIGURE 1 but showing the 5 fitting inits nade up condition with the
f er r ul eswirest3pegor t ube gripping positions; and, PCT/US98/0089TGURE 4
is a greatly enlarged view of the circled portion of FIGURE 1.

Det ai | ed DescrI ptepsuRE bha Pref ehked ﬁmpﬁafﬁ% F&Q;m}]se 1 with %efﬁﬁéng

now to th ere| n t e shovm rigs c%a for t poses :
i 11 ust Mg th’éngE ng #nq pehe nF@h‘H]d-ﬂ%rﬁ%l“mef%F for .
pur posemds up mtcblagfﬁﬂg‘er typet he]EJtGid!ﬁ:&:;and 3 generally show a

coupling body 10 ubul rre 1 ted the ewi,th a
recei ved t herein. ‘Wﬁéﬁng tajbé 4 I’I%%SI ng ]glﬁ% ?a "Iy € § P BQ?V\egﬁ €t he
bod§ 1Eittingdinheltsibwadeniuy QQndn-Slsmhl\ew@d thleomﬁﬁrnhbesusemfthelr

coupl i RgWItgAAnaNE 3, ggg_{._%ﬁsar ra@,agerrent 16. : - I'n the subject
arrangenent, the cou ?I ng ha a first end 20 and an associ at ed

second end (not sh¥ IJ‘LS 2%) 9§ﬁ@|§lld’ RAlaRdedsVdsy ehathe eirededl i ng
body qgibrtﬁmthcbfmeUREassom ated with any type of second end or
associ ated structure and could be formed directly.on a fluid flow

device, such aﬁe@azle Vﬂes rift .oél Pré%ercga o 2? | at ed, :
however, the sage 22

that 25 joins with a cylindrical bore 24 extending axi-ally inward of
theofirst end 20.Refberbage nb i Boprtieer Abhywingaxiwlewd i the showinger nal

fl d h

or ovi 408 ek 2 c0) BRSNSt UE° IRSRAONS efle Bleeerred WpRATHROG 22
24 is, ofs the HBaveadidn omFyGIRES 189t foungugposiesedofolamitdng osathe, but
sli dab'ahé epebMREENS E‘sﬂfh 3 QBeE‘Q@.l})Jb%}%? a TReu! ghqwgd% &P B OWJ]Q:Q'? an

inward 1 mt stop for etu | ocates thé t een ative to

the . . tykylar emembeﬁrgeh%ntaseema,&@%utberewaﬁheramsif eregedyednddheroin -

Cofgt eré??irtea]g:%; gg}.ggaé.g%t &n& ngeg.flﬁl@e éﬂééé@rﬂegﬁ) d%e%%e@last%%.l_)oﬁgé% / :b%997
gener alﬁlryﬁl céiiecatubieapmeskpandidy Fadiaghievrd wahdigualy &dfe nuse ofj a

tapered,, con cal  camm ng,qout B .28, 3bout the borg %%,
' In the subject arrangement, the coupling body 10 has
a first end 20 and an associated second end (not shown). It

20 should be understood that the coupling body 10 could be
associated with any type of second end or associated structure
and could be formed directly on a fluid flow device, such as a
valve or the like. As can be apprec1ated however, the
coupllng body 10 includes an’ :Lnternal flow passage 22 that

25 Jjoins with a cylindrical bore 24 extending axially inward of
the first end 20. The bore 24 iszfreferably coaxial with the
internal flow passage 22 and the juncture between bore 24 and
flow passage 22 provides a radial end wall or shoulder 26.
The diameter of counterbore 24 is, as can be seen from FiGURES

30 2 and 3, sized so as to closely but slidably receive the end
of the tube 12. The shoulder 26 provides an inward limit stop

for the tube 12 and locates the tube end relative to the’
ferrule arrangement 16. An outer counterbore 28 extends from

counterbore 24 to the outer end of the fitting body and has a



The coupling nut 14 is preferably of hex-shaped exterior configuration
dnd has a central bore that is threaded 5 as illustrated at g&@gg%”
cooper at e VQOVRIt ernal threads 32 fornmed about the ext 89099
body 10 on the first end 20. The coupling nut 14 acts to drive the
ferrul e genegdiigntcdhical shhpe iexparstiaigdradnadllyr oppwagdlselad | aaghing

e 10 nok SERTRAT ORI AT GAphEndr neRRS g Shoyt ATREEEER Les”

be 10 e axra he coupling n né¢l udes
a central bore 34 thieé |icowpkiigsmwes tD4cliselprefwidlsly t&e hex-8Nhpeor
of the tube 12. Referring in particular to FIGURES "1 and

4, the extewiqy|conhigpratirneancdomas RtFentral bREef shel darthngaded:
15 16 can PephstPareade(tSt90dand écﬁb?éf&téﬂ' ¥ith l&RtePR8EMHNreads 32
includes a front ferrule 36 and a rear Terrule 38. The front ferrule
36 has a feamed| abbubuheopxtieniocr ohi thei body 1Cydnnthecflivst séade28nd
sized so_as to closely byt I dabl y receive theg tube 12. The exterior
o ‘the {af SoSpTEBaymity fh | BERL R AFFBEr S S ShoWATE RS 46
an angl € peNl Vics SdaAld v dfss bRapohfe { aradnghemal bR CAM RgnfBy N
28. Preferably the angle_a is in the range of 10 to 30 degrees.

The cor r &RFRAMPERY| £ HdetaRiPRE - moUfPr 28hes RF&RSE 4 y1t shQyidnpey
great®r, nadedhthd: théhaxtiapeRdtuteid Soif f ere €¢3updingXimritdsi4 includes

substantially the length of the ferrule from.the nose 44 to adj acent
the rear as#eRleeabf beke 34 rihat isTrdzedaso as terrieeedy mancirehe the
ferrul e %gtgncludesfa- on'cgllx tapered - rear force receiving surface
46 that 9T hed of FaEB &d gf ~‘an angle in the range of about 40 to
S0 degrees general | gefagrdflg st@Wparticular . to FEeapEst iNgawd hathethe
front feryule 36 is_the secon . _or _rear fgrrulﬁ 3§Iwhiﬁg§has a centr%l

t hr ough e senghRreterIgd, STy U iR pdRbs P &isH Fprepgement.

centiml e ougin bedgtperbeg vHiedstidwd f r ontIdf erpartei S6lar Thitshepeasagmblyi s
al so ' ' .

: _ L 5 . _
includes a front ferrule 36 and a rear ferrule 38. The front
ferrule 36 has a central through operiirig 40 which is

cylindrical in shape and sized so as to closely but slidably
~receive the tube 12. The exterior of the ferrule 36 is of

20 tapered éonfiguration as shown and tapers at an angle a only
slightly less than the taper angle of the camming mouth 28.
Preferably the angle o is in thé range of 10 to 30 degrees.

_The corresponding angle of the camming mouth 28'is generally
slightly greater, as shown.  The tapered outer surface 42

25 extends substantially the length of the ferrule from the nose
44 to adjacent the rear surface of the ferrule. The rear

surface of the front ferrule 36 includes a conically tapered
rear force receiving surface 46 that is inclined or tapered at

~an angle in the range of about 40 to 50 degrees generally, as

30 shown. N _ _ _ -
Cooperéting with the front ferrule 36 is the second
or rear ferrule 38 which has a central through opening 50 that

generally corresponds in diameter to the central through
opening 40 of the front ferrule 36. This opening 40 is also
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so as to closely but slidably receive the tube 12. The forward or

axi al i MO 983299 f the rear ferrule 38 is t apered so BCTUSINOAEE al | vy
correspond to the taper of the force receiving recess 46 of the front

ferrul eagbangedXidh| s %d eaIUBEdy Obuthosl 800107 OB RIUCHZ fuferiyle 38

s a central body section 54" of cylindrical configuration.

axi al oTher nberwardr ight akind eihonef tdrel f efr utbhe38&ésr offerruldi g | s
greater _di aneter as seep at 56 to define a radially ext endi ng end

! ange FAPRRES 29, iAFir Foal IS B B BaRbTD thacthes Eaneromh oFber o
58 wit hEortke weemlvingg nuecéési A6i 26d the froomt afieanydd Sseas taxigtail y
encl ose the fl ange_defined by portion 56 of ferrule 38. In addition, a
sli gnt | Fepapardd 8f the | dopegedondQRg | S0 0A2f Pf ulfenle #8§ adgedato
corresp ' t delgnn %B%Iigﬁg. ot ut. .14 and agi_as a
15 forggﬂ}:gca:’%i Y/\%)%g sur ‘gd}gﬁhgﬁ tﬁé nut |lsg]ti§ﬁ%‘lé%§'§8}£a&]b°&ay %?o to

nove thaxfielr ubesetmosbeior t whghgrhapdngendd cfeathey ferraei t3®n ighowse i n
FI GURE 3. | - OF particular inportance to the invention is_the
rel ati of3APPLBt SRR Feamebert Re feean abr PGl £Bedafidneha padiadlward,

cylindri ' p [ of ear ule. 38, . | articul ar it
S| MeekREnhdfy PERAT 318 ndPERE Y LFIENGELID ragial! HEF eBFA&r di y
extldhdi figceyBndr i ajountaniore 5§ ovithin6the habupdfingesive 34 i helr stakdbore
68 | eading to the force receiyi incliped sutface 46. This,

cyl i ndr PBE 2R 08° a8 oFO4 ok t%“"e:g?%?ldtéﬁeef B9 S5ridEIeb¥l y
hal f waportioal &6y off hBercyléndsi.calin haiitimit i anslightand cdpewrédoos to
radially constrain this ortion of_ the rear ferrule 38.

Addi ti onBFLyned: abuyatbe SRotdy Eerulaepl iis \i¥rrngede tutcorrespapdr 14

a secong:eau ' i [.A¢ £ apged....30 4 80 La..cl osely
encl osegﬁﬁg ;Etek% b%l@'gd‘?a%gﬁéf %P%ﬁg%#g% ot Eggrrn&%e JS% 3%% %‘%ﬁsté)%i.% its
radisal fotreer deuwionnd surfage whent lechd | ght endngiof t ightsdbdmaidebodd t 0
t he tube gripping ' osition. In this way, both the front ferrule 36 and

L P L ,
the reat0 to mevey Ehagigraulsd Fey theis r aihed Birmiahupngenperling
6

whi | e position shown in FIGURE 3.

Of particular importance to the invention is the
relationship between the rear of the front ferrule 36 and the

20 forward, cylindrical body portion 54 of the rear ferrule 38.
In particular, it will be seen that the front ferrule 36

includes an axially i:e.arwérdly exteriding cylindrical flange
portion 66 that defines a cylindrical bore 68 leading to the

for'ce'receiving.inclined surface 46. This cylindrical bore 68

25 is of a length to exi:end preferably approximately half way
along the cylindrical body portion 54 and functions ' to

radially constrain this portion of the rear ferrule 38,

Additionally, it should be noted that there is within the nut
member 14 a second counterbore 70 that is sized and arranged

30 so as to closely enclose the rear end diameter of the front
ferrule 36 and constrain its radial outward movement during

the tightening of the nut member 14 to the tube. gripping
posi'tion. In this wéy, both the front ferrule 36 and the rear

ferrule 38 are radially constrained by the nut member 14 while
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fiose portion of the rear ferrule 38 is further constrained ,gmgw&ded
by the coR¥W¥®% 68 in the rear of the front ferrul PSE '
gui ding and constraining the rear ferrule at both the axial inner and-

~outer entse noséspoztie tof e Heprofeessilee|3s i isafdruhdre ¢dnsitrataethe
front f I |t Lt Woelel osdd i qn. Thj C rakl ed
m)verrent(:aawi(?)rg}lgi%ésCP By t%}rlési o%r%{ﬂ%%%%g%aéndgglon% ?_ait%lezajfﬂ hgﬁgr?%ﬁ n5r°nt
movenentféprule 36Qi d Bheao cdaidiag e@ind heonseradafinectitos aedr! Fepgult

t he nose portion 52 of the rear ferrule 38. In addition, by so 10

movi ng t¥e Potke theer¥iay dnnexard onéer odser Alll dgcausethied dmpvef
the gearpfa§PeskioLeyvARRRANY twhife 3iBelikrives tIi FibitoFdhairLeadsl entnl €
38 to copstrain,and control the {Fﬁr.ces aﬁgl | gﬂ_eté;er et o. : :

FI GURE 3+5RovE™ HARBEnpBREAELCR:t er SnuFeRErd MOV SIS he R FEGBES
from t hecbrajenali gbwipodngi cemadf dordBFans the tdmeippihrg- upotrefenty to
engaged 39Mh.RRI i tipn i s ' [ t._to.pote.that t

| engt h o%yggcriltra %éfg%il)%?li%% o?]_: 'Itther eare e?gg ee_tC%g”é’ I{l_scu?eIt"_g’tlel(?'{i!"ﬁ) ?ﬁethe
count er bepee FRufion 82 of gl kegrmikernrudad 3the cymi nRdAEELober B8SS0
as 59 Preyethg dhe aPLRRSSEHBELEV NG 8ligegeEENSE beineer iy erd hra& 663
of fl,ange Eortlon 66 and end faCe 70a of second counterbore 70 gsee
FI GURE 43TWa¥Rily aQ5urtklet neRagaptae®: i stharft afPBearsal F©  bet fresbetien
after mekpipiel tdf thet irghmsSiaeenlien 8 GUoE Sonstraby nEndt dicltxPapheG'
a springcaction_is.ret it eeq:e c)the 25 ferrules. - This assures. a: seal
is maint3fhgd apﬁrl&&ﬁﬁo _ thermal cycling and vibration. Also, it
pernits subsequent FIGUREendkehoiwvsa fhet iaggpponents after The imatenmewbebras
been desgyi i 1 n ' e d  fhhogi .

obv?’osgsl ?/& %%%Dm%%}éaﬁ)g%g q%r# 36heaﬁlg1rg§¥ o%géﬁ\%’ A occuIrqEB:fo FIo(’tJI %%‘32
upon a toealiengmazikdup, " uheEl gt anganegd afubd hgsipsprgi poeditimn. Ittisis
i nt ended, 1 inclu | | h di fi I,oNs -an at ions. ins r _as
they  LEBRECART Th oHE  ShBEe U AREE o REnder iRl ASEEI O A o
equi val epbart heeephile3538 is related to the counterbore 58 of the

coupling nut 14 and the cylindrical bore 68 so as to preVent
20 any possibility of engagement between the end face 66a of
flange portion 66 and end face 70a of second counterbore 70

(see FIGURE 4). This assures that gap "G" is maintains at all
times, even after makeup of the fitting as seen in FIGURE 3.

By maintaining 'gap "G," a spring action is retained by the
25 ferrules. This assures a seal is maintained ~ throughout
thermal cycling and vibration. Also, it permits subsequent

remake of a fitting. _ _
The invention has been described with reference to
the preferred embodiment. dbviously, modifications and
30 alterations will occur to others upon a readiﬁg and
understanding of this specification. It is intended to
include all such modificationé and alterations insofar as they
come within the scope of the appended claims or the
equivalents thereof. '
35



\cll\gsg?{ gtzagg'?he i nvent i on, lefmﬂmrrmﬁnm U“, | Tevi Rg Lhus

phase- coMQ /32299 sequent i'al *gr Fppt ngt  tsu fitting cEEFYORAYI75

a main body (10) having a cylindrical tube end recei vi ng opening-
(24) with a tapavdtg C¢HUY Mesd®iddd €RS)inventdbHl, N4 ¢l He Nt HndP. sai d
openi ng (24); a front ferrule ' (36) having a tapered forward
nose surface (42) in engagenent in the canm ng nouth 28 and a rear 10.
surface (46) foidni ngA apuaseatdytrobpeded sespesstiakignibpiing tube
formardfytggﬂ@rgohgelQQ§ .surface (44); a rear ferrule (38)
havi ng a coniTal |y taper d nose _ (52) extendlng into the conically

tapéred recess (46} ofdiRe PodyfrGH) f dlaving (36) Caddndnical f druke end
recei vi pgceiivinge 6p6hingdS (24) witha 80UPhpBGeBUt chhinkl RRUEH VY (28

connectgd to_the, main and haying a force applying.face (62
engagedgﬂf'f‘ﬁn ghﬁhgrﬁtﬂr tPo%ael(‘%é%Fee? g‘%ﬁ?ace (60) of the rear ferrul e
(38) t.o dr| veat eraomdar féerudke (3353)) hmrahby atota@e&eidntfmhb@rd nose
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produce ra ly 1 nwar nt of he nose por
f eyl es’egéycean&%) formlng 2hecompraldyentaperpdi sragess extending

an arr apgeNRPE1 YO tesakiok AUty d fiddddg(of); the rear ferrule (38) and
including a cylindrical centr b\%@é 23@&5{@ onther ferrule (38), the
central body (54)3 J&&ederrube (dah e?p&PPLSR %(%Zﬁapﬁ’ﬂ”ﬂ dt ROSEear
Eor;e rése)veugendﬁnguinte 6@ ;conically tapered recesbuﬂtemabffha?ge)
66) ex n r e 36) -
%%@g |gﬁ%§8§ (3|6e;|| ua{ \c%ﬁ 0 cef he relg?ﬁgcgh%%a&%) oﬁhe flange
(66-)5 “havi ng aac;ﬂqiﬂﬂ-rllngaln‘-ﬁht él%rtlaneadedlys&)omte,d osel yhe main
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(38) and an axial_end face ' (66a) that is faC|n t owar
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20 and produce radially inward movement of the nose portion (52)
of said rear ferrule (38); and
the improvement comprising:
an arrangement to control- outward buckllng of
the rear ferrule (38) _a_nd_ including a cylindrical central body
25 (54) on the rear ferrule (38), the central body.(54) located
between the nose portion (52) and the rear force receiving
surface (60); |
a cylindrical flange (66) extending axially
and rearwardly from the front ferrule (36) at a location
30 radlally outwardly of the rear recess (46), the flange (66)
having a cylindrical interior ‘surface (68) that closely
surrounds the cylindrical central body (54) of the rear -
ferrule (38) and an axial end face (66a) that is facing toward
and axially spaced from the force applying face (70a) of the
35 coupling nut (14). B

2. The improvement as defined in claim 1 wherein

the axial length of the flange (66) is no more than about one-



half the axial length of the gymmmmmmm body (54) of . _theirear
errule _ ™ as defined pérghaidiody
wherein %%?ﬁ?é”r”ear ferrule (38) ihel'udés a radiall y outward extending 5
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defined icheClyday %é@gﬁgén(gg) .the coupling nut (14) includes a first
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the Tear Torce recerving s ce (60), the said 25 flange of the rear
ferrule (38) including a cylindrical radial - outer side face (57) that
is in engagenent wi®h a Ebentimpxpeement (5®) definedsdind ebaphi fg vwherein)
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6. The improvement as defined in claifn 1 wherein

the length of the central body (54) on the rear ferrule (38)

is sufficiently great to eliminate the possibility of

20 engagement between the coupling nut (14) and the said axial
end face (70a) at any time during make-up of the tube fitting.

] 7. The improvement as defined in claim 6 wherein
the rear ferrule (38). has a radially extending flange (56)
that forms the rear force receiving surface (60), the said

25 flange of the rear ferrule (38) including a cylindrical radial
outer side face (57) that is in engagement with a counterbore
(58) within said coupling nut (14) .

8. In a phase-controlled, sequential-gripping tube
30 fitting comprising: o
_ a main body (10) having a tube end receiving
opening (24) with a tapered camming mouth (28);
: ‘a front ferrule (36) having a tapered forward nose
(44) for engagement in the body camming mouth (28) ;



ext endi ng intoatapered of t he front ferrule (36),
and a rear force receivin Fgwmglﬂ cou I | n el enent
(14) opeWaAss2¢M%t h t he na *to pull-up the f 8*?& havi ng
a force-applying face (62) engaged with the rear force- rece| Vi ng -

surface (60) of the rearreaérfﬂéul €34 B8)hdwini ki tﬂﬁ)éﬁé’d s gall e(éé% )
axially orvvardtl nto,the [g% recess 46) 2% g ont ferrlé%ﬁ]i(‘
and pr odoeEP P ARTar B FRwar & Mme3t x['%ce 322470 PHI ﬁo§E°I’(‘} Frh
(52); (36), and a reat fhecenpeoedving wnﬁam n(giO) ;

h I
arrangenent to r%ﬁg’ﬁ‘#gr a%%llemput(%\% e rear I%Olf:hé &l b&?rru e

(38) and I ncl udi n erral e
cener al {(bBHytespu %110'6151% é‘c?‘-QSfl"éE!-REenaﬂﬁe haé’a?fn‘if e"r\rﬁpé'cﬁogﬁprlmlmg)nfﬁgé)

and the(szﬁreﬁga ed w1theQﬁeV|ﬁEh15Ufc§19@@-f§@é1v1r;%% surface (60) of ¥Ke 2

f | 6 te dl
1[(:2:11 t E:ger"i‘?orﬁ.e# ‘?f%]l ege()36)t° dr&yea FBEa’?#%%IE( %’F‘F?éo I)Pg a:ifef% rregtr

recess fdtyand qudZOthércrraarf areceeg 3G16)t hef r the [fydritonfégenlel (Iw)

oo Fo oo Phabe. et LBt A L gAY oee
1010 portion (52); :

and the 1mprovement comprising:

~an arrangement to reduce radial outward

movement of the rear ferrule (38) and including a central body

(54) on the rear ferrule (38), the central body (54) located

15 between the rear ferrule nose portion (52) and the rear force

receiving surface (60), - .

and a <rear portion (66) of the front

ferrule(36) extending rearwardly from the front ferrule (36)

at a location radially outward of the rear recess (46) of the

20 front ferrule(36), the rear port'ion (66) of the front ferrule

(36) hav1ng a surface that reduces radial outward movement of

the rear ferrule as the f:LttJ.ng is pulled up.
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