WD 02/ 24373 PCT/ US01/ 28819 SWAGED TUBE FI TTI NG COLLAR AND DI E BACKGROUND
OF THE I NVENTION This invention relates generally to swage machi nes and
nore pamoout@ardiy to collars and dies used to retain tubPEeT/UR0IL881Y

machi nes during the swaging process. Swaging involves the tapering of a
rod or tube, such as by forging, ' 5 hammering, or squeezing. It may al so

i nvol ve the joining togeAGED CUBBRITTING OUEMAR ANY Bigvi | ar mani pul ati on.
For exanple, a fitting, just as a coupling, nay be joined to the exterior
of a tube by any of the operations of forging, hamering or squeezing. In

general , t b A 4 i %ﬁ% outside of the rod or tube and then
%%I#éﬁbﬂﬁﬂ éFera y ‘Su Isbﬁl?

swaged into ace, pre antially where located. Swaging is a

comon practice for 10 applying fittings.to tubes.. A plurality of tubes
maybe j oi ned toget he?hl%?egﬁfnéga?%%ﬁwmﬂ?'fotstv\'aﬁ&n@éﬂﬂeég@gflmet hat have been

swaged to ehrtibehrloto doliirt agddliss @ed tdretain iBs.in sdhiniebi@gbs suagitg My be

perfornmed manual | y, swage nmachines are used to automate and facilitate the
process of S?@%ﬁﬂéwzﬁs’fi tting to a tube. A wide array of swaging machi nes
is avail able. Mdst include neans for retaining one or 15 nore dies. A die

retains the fitting Swagidgibeolids tid @ap@ing of b ARGl dribesabianBy RrgELSs. Wth the
fittig)g ang tube in %I ace ir] t he di e, Brigsur_e is applied to the exterior
of the fiPYPRERE WUPEIEs TROCHH Hee Ve RO TRE (kg figosPmPEREItSube.  Thi s
i s achi evedy sihfilihatipulaticit Fok B aBit@ESjust ddBRoupING; meY bl Pelitke, to be
wor ked or Qy rotating swagi ng devices about t he piece that remains in a

fixed posi teaKlHTHY SpRRESSIAN B PEAtiens cATreiBe Tnpiiering opseEezingyin
al ternati Vgén\érabﬁhé@(ﬁﬁg {948l B tHeWuRidedF tR2frod Hubd i hdh We@ﬁlt@n expander .
|

This is referred to as internal roller swaging. |In nost i|nstances, the
fitting i sPlees gefergtinpubsigatiallyyehercdogaser. tSvengingiox porimyn pfactidedor wo wi thin a

di e ofg set . Qfividl £8ined {o diesh Qg@,g ' : the tube
Wi t hin thealgj_ifye1 %o 1I?géep t%lt Sflg e ?tﬁ%grggéeﬁ%yﬁﬁb ﬁ%étsh%/gbgﬁ %g}p{)#fé%ess. 25
Such meansfiiting gonriegjians liat hanerbgeraswagad tareithetrabothenpd eftbatubeound t he tube and
resides in a

Although swaging may be performed manually, swage machines are
used to automate and facilitate the process of swaging a fitting to a tube. A wide
array of swaging machines is available. Most include means for retaining one or

15 more dies. A die retains the fitting and tube in place during the swaging process.
With the fitting and tube in place in the die, pressure is applied to the exterior of the
fitting where it is in contact with the exterior of the tube. This is achieved either by
rotating the piece, tube, rod, or the like, to be worked or by rotating swaging devices
about the piece that remains in a fixed position. The pressure applied to a tube work

20 piece may alternatively be made from the interior of the tube by way of an expander.

This is referred to as internal roller swaging,

In most instances, the fitting is larger than the tube. Given the
proximity of the two within a die or set of dies, it is necessary to include means to
capture the tube within the die to keep it fixed in place during the swaging process.

25 Such means is a tight-fit annular insert that is placed around the tube and resides in a

recess in the die. The insert is generally made of a non-metallic material, such as
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recess in the die. The insert is generally made of a non-netallic material,
such as -1 WO 02/24373 PCT/US01/ 28819 nylon. The nylon insert wedges the
tube in pr@oez24873i hin the die. For internal roller swagi NBCT/AS&IEA8819f
opposing die halves is used to position the fitting and tube. Each half

i ncludes a half-annular nylon insert. The tube and fitting are placed in

one of t henylbdl Miesytundndeieredgésahprle inplpdeatithinvhe diel IFer seaadldolttre hal f is
mated to the first.

It has. heen determ ned that the lon_insert is
i nadequat eS8t éﬁtﬁ? prpgsing a’ﬁgaﬁ' S plraedoaart tﬁ?}l‘l‘gln@\ﬁé} |¥LH’§ Fidcess.
Speci fi cal haytf inbagawSRItaRBulbNSAdnt indest. Md QutRfand it 9EORhRAA 6ndBFRr i al , it
often fails to provide adequate clanping force during the rigorous swaging

process. Aialypsiapdthes clamped mginse vdentheseeond disrhalfdymated s e fiystduri ng  t he

process. In addition, the anount of clanping force associated with the die

set ig 10 dependent 1owhsibB&H detedindled Bia€ihe QhRh IR Ss iBRikqBAt€ toNRAM thBen usi ng
the nylon inserts. It is therefore often necessary for an operator to hold

the tube ibpineRitcetdyripg by sveeing postsh-obpeatigaliy batausrohe mser is madeoTpimits the
ef fici encyyiofoelabif AMLATRE SEEnSURGL Bhvi R RAEER R clmﬁmo;@esdm? dRperator’ s
ability to performother tasks, and increases the "yield of defective
parts. Thetgdroissyagingprocessndedeebuitsthe e eotatagiandyas mayes wppadlyi diriggf ace 15
arrangene r j 10 LEti i R . ai nty during
e L s L i A
preséft i ndepatdeongn nkiveinal dic wlarahess anddiieweanovhenbising thasgntisgrtf. ot r et ai ni ng
a tube and. iﬂt s fi totftielg]ﬁeciensa Iface (i)ré a%rts%/l\@g en%gehljnn% . 0heeaeslj‘?enbl y includes
a col lar r&lr&EAgas yp aceakl 8" PR e wd %bl ece anat e U nsertabl e into

t he swage metiohaed axldlenddementn Thisdmstsahanedfikiepdyed ehesduaima?€ll swvading col | ar
recess in a die face of the gi e. ighe col l ar éece S ia.confi red to retain
the col | aFOPHEMIPHIEE P PErYa AP EY QbsHe™ #f e%ﬁiﬁ’aﬁ HEEEFHE® col | ar
i ncl UdeSdayiélﬂrdﬁefeﬁiazﬁwimgl“}ﬁﬁifér'bgﬂha&mdmeéldeﬂeél@ﬂﬁ a6l aﬁﬁbm@egﬁt@ifhdfn t hat areh
connected together during. the s jng process. For curved work pieces, the
col 4P | nclTRIBEMTH MBI e fuberag Gaing 1n Biachy s et ediae fYIH FEPREComDdat & t he

curved portion of the work piece. The collar

SUMMARY OF THE INVENTION

The above-mentioned need is met by the present invention, which
provides a die and collar assembly for retaining a tube and its fitting in place in a
swage machine. The assembly includes a collar releasably placeable on the work
piece and a die insertable into the swage machine. The die includes a work piece slot
20 and a collar recess in a die face of the die. The collar recess is configured to retain the
collar that in turn is coupled about the work piece. The collar includes a first
clamping section and a second clamping section that are connected together during
the swaging process. For curved work pieces, the collar includes in one of its faces a
- chamfered section to accommodate the curved portion of the work piece. The collar
25 recess and the collar may be of hexagonal shape. When a fitting is to be swaged to
the work piece, a fitting recess is formed in the die face. In addition, a dummy fitting
may be used to fix the position of the collar on the work piece before swaging a final

fitting.



25 recess and the collar may be of hexagonal shape. Wien a fitting is to be
swaged, to the work piece, a fitting recess is fornmed in the die face. In
addi ti onwa@ozeusmy fitting nay be used to fix the positi orCDUSS8OIl | ar on
the work piece before swaging a final fitting. -2 WD 02/24373

PCT/ US01/ 28819 The present invention and its advantages over the prior art
w || becone apparent upon reading the follow ng detail ed description and

t he appended clains _with reference to the acconpanyi ng draw ngs.
DESCRI PTI ON OF THE DRAWNERS 1avertien ddjsadvaniages eyer fhﬁé’fmig@" w@ﬁ%ﬁcgea as the

i nvention jsaRat josveAgthe RALMBUHAME] adderistiontahdielayp&liad Bmehsi N t he
concl udi ng ‘part of the specification. The 'nvention, however, nmay be best
under st oodWHY referpegeda s aF%PWW@Y*PéIdTW%g description taken in conjunction
with the acconmpanying drawing figures in which: Figure 1 is a perspective
view of a first enbodinment of the die and 10 collar assenbly of the

present in k’gﬁf WT ORgwakGg mrror-image pair of dies and a tube
_iﬁﬁ%n ég | 'ar t'hereon.

with fitting a lgure 2 is a top view of the die section

perspSotive vi ow of TRSE PR PR RRAEEH BB bl B0 L7 e
i nventi on pdiowt opant idatihgtlyapemed fi thecenctiding part pétleppeifioagoni Bw of a second

enbodi nent. of .the die and ,coll ar, ass ly.of th sent j nveption,
ooy e gV ion Ty e Tty b Best e e e B AR ek PR oo and
col | ar t hefak@nin cbhjghdt@®n withsh@adcompaiying diwinp €igolieeinsaidei:on of Figure 4 with

the tube, 20 fitting and collar in place. Figure 6 is a perspective view
of the collar of the.second enbodi nent f resent tihnventi on shown

t
Dartial Iy open and WRHE CRARGDor b atcepl Gibmpiodiet of 8 4 Ehi

10 collar assembly of the present invention, showing one of a mirror-image pair of dies

and a tube with fitting and collar thereon.

Figure 2 is a top view of the die section of Figure 1 with the tube,

fitting and collar in place.

Figure 3 is a perspertisve iew of the collar of the first embodiment of

15 the present invention shown partially open.

Figure 4 is a perspective view of a second embodiment of the die and
collar assembly of the present invention, showing one of a mirror-image pair of dies

and a tube with fitting and collar thereon.

Figure 5 is a top view of the die section of Figure 4 with the tube,
20 fitting and collar in place.

Figure 6 is a perspective view of the collar of the second embodiment
of the present invention shown partially open and with chamfer to accept short-

straight-length tube for swaging.



straight-length tube for swaging. -3 WO 02/24373 PCT/ US01/ 28819 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Referring to the draw ngs wherein identical

ref erencavooressal s denote the sane elenents, Figures 1 abdI/PSelisemtrate a
first die-and-collar assenbly 10 that nay be used in a swagi ng nmachine to
swage a work piece, such as tube 12, and a fitting 14. The assenbly 10

i ncl udes aDEHTAILBD &MESERIEDTIONMOFIBHE RAYENTI@dnbi nati on-5 retain the tube 12
and fitting 14 in place during swaging. The die includes a fitting recess
20, a collar recess Rderrapth e dtdvengswiere2dideitical @ieencehamaaR@ei@ce 26. The

fitting recess 20 and the tu t 24 sized to a date the
particul ar ﬁﬁ Sﬁ@ﬁglie@ﬁgtsoé}g‘frﬁ%{) % H@Irai%gg?v‘?ﬁgteﬁ% ’F?}g’é a%ﬁmgl%ﬂmﬁ lar 18 is
formed in payeeniddgytawvhgng ﬁqbaimdmo@wagezae&omwecem&r iskabd V2, bRrait to spin
within the collar recess 22 en_the swagi ng Ber ati on occurs. Al though

many rot at f8RedFeVEKEHHEOH ’inijlﬂijﬁtal 43‘?&6 il C@ngsk&j # 10 gprebEHPoach is to

form tghe c%télﬁshert@&ee@sana%tﬁﬁgﬂlh%ce aﬁlﬁ@eswaggg m@ale%ﬁ@%samﬁ collar 18
coul d al so be hex shape, as shownh in gures ) course ot her

types of " Zeess20or ealiaprpeess @atand agubpeslot mﬁ?}aiffttalémgtf&?é%ol lar 18 and/or
the recess 22. One exanple may be the introduction of a set screw. 15 Wth

continui ng ref er encerfeGithh GUEAS zéar?a thé Hﬁ-‘)e %1%{ iz%axy s&ﬁ&% 16 Acdi@inoddieMeNSi ons
exceedi ng the outer dinmensions of the col ._ There may be a slight gap

bet ween t h&iepriswar disegsionsd ﬂ?ﬁdfl'lftlbg 14 @@éb%mbgl%\nﬂhquélarc]cﬁ isdgrmedinvhen t he
collar is a'c&f&luﬁa‘ﬁgn 't}ﬂt If’ntﬁ'ﬁmﬁzgg Fg&&%g?\lﬁ%tol ﬁvﬁ hﬁ ﬁagré%‘é‘% 2@' ts easy

i nsertion and renoval en applie tube 12 as
showd G n Fw@m@eiwamepﬁeatlontohans bhqush g@nynpttatiop- pb@es‘@on arge as to permit

significan %ﬂ‘é f col%‘ ie 16. The die

16 and the&(): Stlg}% 1 bdss goraﬁ%c?% 1?}5 {nfoing ee%“%ﬁgregeusls?abq aeﬁI or swagi ng

wor k pi eceshapdhEordhae sliz@eathd cdbk ﬂ&coﬂd%alsmlye Ipatshapgeeasshoen (D’f Figurss n | ar

Pg‘;?lr ICZ‘![ ’e dgrgcf ? 8? co%}s%ecl)therl%yl;[erslgil "a?l{i-rgt%ict]n r{[PgSnI%Q}E ?orm art of 1’-theé\zrcg ar l\éel y be
and/or the recess 22. One example may be the introduction of a set screw.

15 With continuing reference to Figures 1-3, the collar recess 22 has
dimensions exceeding the outer dimensions of the collar 18. There may be a slight
gap between the sidewalls of the collar recess 22 and the collar 18 when the collar is
in place in the collar recess 22. The slight gap permits easy insertion and removal of
the collar 18 when applied to the tube 12 as shown in Figure 1. However, that gap is

20 not to be so large as to permit significant fore and aft movement of the collar 18 in the

die 16.

The die 16 and the collar 18 may be formed of any material suitable for
swaging work pieces. The die 16 and collar 18 may both be made of a similar
material, such as steel. Either or both components may alternatively be fabricated of

25 other suitable materials including, but not limited to, Aluminum, stainless steel,
Titanium, or Nickel alloys. The collar 18 shown in Figure 3 includes a first clamping
section 28 and a second clamping section 30. The first clamping section 28 and the

second clamping section 30 are connected together by a hinge 32. The second
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25 other suitable materials including, but not limted to, A um num
stainless steel, Titanium or N ckel alloys. The collar 18 shown in Figure
3 i ncl udewo a2/243rxst cl anpi ng section 28 and a second cl anpChgselieasgison 30.
The first clanping section 28 and the second cl anping section 30 are
connected together by a hinge 32. The second -4 WO 02/24373 PCT/ US01/ 28819
cl anpi ng s@&hpiaf setton BCndREASs inA call&rGhdearcofll@ttasp ot edllapfetaiha@Sichak acol | ar

retainer such as a capture holt 34. The capture bol 4 includes a bolt
body 36 an%fpalr%‘alt%%_cswm%‘?h Batudspahe's qyéﬁéegf‘&fﬁg&e%@%fi ®within a
col lar sl ofo1AQd9B6 itRsighéSlo fﬁkx@dﬁﬁi%lﬁﬁ%M@%fﬁ}%-ﬁrst'E%;ﬁ% dedfionsispt 40

i ncl udes r et ai ni n?@pron s 42 agai nst which the bolt head 38 resides 5 when

a wor k pi eBee qodarfiles d8draiudse reiERing Bwags Gragagt whieh e boltheadyisiresi¢esad 38 may
be slatte j ' ' : h | ened onto
the prongs" 1 TR B B T A e 52

provi des asloteedoy hansairsildrgightekime picars syelcthromeenzighteneld ggo thegeengefZwhi | e

maki ng ins j . ) . : i i ol l ar may
alternati v@%yoﬁgplg%gﬁ%%ggﬁ%dmﬁﬂﬂs%%?%% ee%tﬁ%ﬁ%éﬁgggsﬁrdn%ﬁgggogdl y connected
t oget her. keepingacttionhZ8 dnd®0segdreatvbils meking imsertrayy algkbregoug|of the wasget her by

alternative collar attachnent ,means uch a set of threaded bolts and
cor r espondi’iY § algﬁﬁrﬁ?ﬁ%f %?yhaéﬁﬁmégmﬁe %P?%d?:?ﬁ%'ﬂtsepg bt %eﬁ{sl(.m Og

di e- a0d- cohihgadlyasaesdddroddhadf Ifsiegdinigstwb-s8paenakdcesnssegulseacoupledcenment of a
wor k piece, such as tube 12, into a swagi ng nmachin I | im nates the 15
pr obl ens a@gﬁﬁ rdy alierppiye Cl?ﬁ%r apchmeat Wf}‘?“g’nsugmgsear ¥ Bﬁ.hfﬁedg%ltf F‘I&cﬁl ar, it
prevents Wafilesin@Be nli@! @hdrprbtian dorh@be amdEmadttopineenent of the work piece.
It elimnates the need to have an operator manually hold the work piece in

pl ace during the s [ operation. | ition, a.,"du " fitting may be
enpl oyed prior to rﬁg&g?%ﬁj%ﬁartaﬁ%% ﬂ) itages 14 e?q,l?ées&{a’%%ﬁ_a The dummy
fitting, egis@fichadtlapwakiidct,isieh Rftuiche, inupeswaginganshaget elifyatdGhde pl aced
in the appropriate position on the tupbe 12. The collar 18 may then be fi xed
in plface offoblR®s pispeates WithisgoidhoRdenEertiery 1p@atishial Strsar vtk o
i ni tiatingpitRGotaBYREHdBrein@e8SfovediB@ of iHelwdil plebe. D€ cBWRERS HRMEed e tube 12
with the collar 18 fixed in _ _ _

have an operator manually hold the work piece in place during the swaging operation.

In addition, a "dummy" fitting may be employed prior to insertion of the work piece

in the die 16. The dummy fitting, essentially a fitting of the type to be swaged, may

20 be placed in the appropriate position on the tube 12. The collar 18 may then be fixed

in place on the tube 12. This procedure may be completed prior to initiating the

swaging process. The fitting to be swaged and the tube 12 with the collar 18 fixed in

place are then inserted into the appropriate recesses in the die face 26. The swage

machine may then be operated and with the collar 18 in the appropriate position,

25 accurate setback of the fitting 14 on the tube 12 is assured. Sensitivity of the process

to roller wear and die tolerance variations is also eliminated.

The assembly 10 of Figures 1-3 is suitable for retaining a work piece
such as tube 12 that has a "long" straight length. However, it may not be suitable for
work pieces having "short" straight lengths in relation to the location of the fitting to

30 be swaged. Figures 4-6 illustrate a second embodiment of the present invention
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pl ace are then inserted into the appropriate recesses in the die face 26.
The swage nachine may then be operated and with the collar 18 in the
appropri a¥eopasirii on, 25 accurate setback of the fitting RAT/OROASRIY ube 12
is assured. Sensitivity of the process to roller wear and die tolerance
variations is also elimnated. The assenbly 10 of Figures 1-3 is suitable

for retai nduitgbld foMaFdek Pie€&R sifd#CHraht ke, Adctdhdtdidasn-eollat &BENbIFE0 ai ght
| engt h. However, it nmay not be suitable for . work pieces_having "short™
straight 1'8RGbhesef i ¢ BraginegpechgedneviesAabPibRices SYHscrrved Afe e 238 be

swaged. Fi gH#@s 14:- Ohelabddmblya08n@uds e @ndsembadioas Rt it BénRhgRANt | nvention
-5 WD 02/ 24373 PCT/USO1/ 28819 suitable for work pieces of short straight

length. A siénhe hee?and fitee 14 placsiiping ssegingralhasic insbides mfitingwagi ng
machi ge t Ore§é’§@g§,_ aacofl%{géespb(?%ﬁd a ShieTeRE uﬁa!éfs%?@z Eﬁﬁoaﬁxhcgt%oné}%ﬁpa%déﬂ tting 14.

The assenbly 50 inc S a die 54 and a collar 56 I n conbl nation
ret ai n t heparubgein®iarethiding faceep.-14 in pl ace during swagi ng. The die includes
a fitting 5 recess 58, a collar recess 60, and a chanfered tube slot 62

and an optional expafdedindi@Lels %Wb@si%g% &L AR thAGei Qe The fitting

recess 58 may be sized to acconmodate t particular I mensions of the
fitting 14dimEhdonsied teditbng t4ibheshonica tahd deid2fabpws e therigesrtianod of  t ubes
havi ng ver i i 1 nt J i i i ct on the
corveq 10 Sertrenedr ot N a b Tl & ISR MRaT R AT 0 ol o7
may dDso ipwliade thoube SBthat is npereld in thandie 54.1 e dit Sdmagxpsambbrde®8rti f t he tube

52 is to bg expanded i.n the region.,where the fittin .15 to.be | ocated.
The col | ar 48 TR Gorma PhSEaPr Gl U e iiate te Pmade BreBdihpor un oy
for it to wpirathsifitingl4eeo kobtadgd. r ecess 60 when t he swagi ng operation 15

occurs. Al though many rotation-prevention configurations are possible, one

RO OICh 8ot 0ol Bk US| ot G330 0ul B RS, L0t hape
col I ar r ecgpsritfityfasiteh speneithinshe celaeecisn@d when e beiging operaioans of the
coll % 56. oc-l(;lrllr%.r %ltﬁglyghbn?an%’ rgtla‘;i(%lh}t)reggl%og ggrni%%pations are possible, one approach

is to form the collar recess 60 in a hex shape. For that shape, the collar 56 could also

be hex shape, as shown in Figures 4 and 6. The collar recess 60 has dimensions

exceeding the outer dimensions of the collar 56. There may be a slight gap between

the sidewalls of the collar recess 60 and the collar 56 when the collar is in place in the

20 collar recess 60. The slight gap permits easy insertion and removal of the collar 56
when applied to the tube 52 as shown in Figure 4. However, that gap is not to be so

large as to permit significant fore and aft movement of the collar 56 in the die 54.

The die 54 and the collar 56 may be formed of any material suitable for
swaging work pieces. The die 54 and collar 56 may both be made of a similar
25 material, such as steel. Either or both components may alternatively be fabricated of
other suitable materials including, but not limited to, Aluminum, stainless steel,
Titanium, or Nickel alloys. The collar 56 shown in Figure 6 includes a first clamping
section 70 and a second clamping section 72. The first clamping section 70 and the
second clamping section 72 are connected together by a hinge 74. The second

30 clamping section 72 includes in a collar face a collar clasp or collar retainer such as a
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the sidewalls of the collar recess 60 and the collar 56 when the collar is
in place in the 20 collar recess 60. The slight gap pen-nits easy insertion
and renmowed 0243the col lar 56 when applied to the tube 52PEBUSHIRABIY n
Figure 4. However, that gap is not to be so large as to permt significant
fore and aft novenent of the collar 56 in the die 54. The die 54 and the

collar 56 gBYurbSolf 6. "BR @buARMolTBLRIhARS 2 Bbl bedy! 7 #nek boR Wa4 §1g T™Her k pi eces.
The die 54 and collar 56 may_ both be nade of simlar 25 material, such as

a
steel . Eitbdrbasly 78dt desigaemhiore mtidimasellar dehsnbytangially thesemeptheat ed of ot her
sui tabl e [l | ' : L Mgt gk ki 4 stainless

st eel , T%ﬁghﬁﬁgiﬁ@%@ﬁ%ﬁ%ﬁ%&éxp S?ft‘lgﬁgalf:mgl cﬁg%éug%?)g%ﬁ%gr? Figure 6

i ncl udes aprovidss ancdasyvpieang fordeeping pectionsaificing 73 éassthar whitawpldpe section 72. The

first cl anpi f] S d i i guf@ere connect ed
t oget Ig'er gglls%g%]?%;de&@ﬁ\.'a?$ﬁgl@§,§ggﬁacessgﬁ @Pa%%ﬁ%mgg%tolﬁjon %%Q?Jnc udes in a

col | ar f acef the tibk bArtheicaspl dammog seation & mcindes asliemieaor recess 82 WOtD2/ 24373
PCT/ USO1/ 28%9 ca turg Bglt 76. The capture bolt 76 includes a bolt body
78 and a boT oo GG CISEFS PHB BEYS body 78 is designed to fit within a collar

sl ot substantially the sane as the arrangenent and cl anpi ng nmechani sm of
collar 18 of Fi gure The dithadhioligreasfenblpfbof egeahbeasjesreans f or keepi ng

sections 70 and 72.toqgether, while kin i nsertion.a val of the
verk. o taftien{ 5o ROE RS ntihe CalR Rt R Shi ST TIPSl o8 " e
secon@ cl agpighg iB&bineot elithinaiea thehgsblame hantieted odthnecede Bfon n its verti cal

face closest to the curve. The di et-tand- ﬁgl | ar ,assenbl %FS of Fi %ur es 4-6
enabl es seBSFHON pRLAEIFRRE T ERAPRUN WdowK 508 ﬁéma?vgrﬂ ETHEFEVERt | engt h,
such as t uRerkSdecel MefimAnatekGhSnea kdlghvaas bpdigtor hhmelly Fblaaieesorkpeecpr obl ens
associated, w.th use of the nylon insertion, In gﬁl’ \i&lﬂgﬁj af o 1t r‘{)r events
rotation afd4saring e SyRSREORSFARITR. HHCh may bePartighian KB té%ré.u e el ini nat es
the need tQoRd&eaNAORER aisehbRABUANdunih®! ik dW@ayes nplbR@eriok b pl ace during
t he swagi ng operation, which may be particularly difficult for curved work
pi ecd$. ~Asinggriipn efsBeprkypiang in ge'dip fmyFhe dpmyifting psssatiadns) Eieeofori or to

the type to be swaged, may be placed in the appropriate position on the tube 52. The

collar 56 may then be fixed in place on the tube 52. This procedure may be

completed prior to initiating the swaging process. The fitting to be swaged and the

tube 52 with the collar 56 fixed in place are then inserted into the appropriate recesses

20 in the die face 66. The swage machine may then be operated and with the collar 56 in
the appropriate position, accurate setback of the fitting 14 on the tube 52 is assured.

Sensitivity of the process to roller wear and die tolerance variations is also eliminated.

The foregoing has described an improved die-and-collar assembly.
While specific embodiments of the present invention have been described, it will be
25 apparent to those skilled in the art that various modifications thereto can be made
without departing from the spirit and scope of the invention as defined in the

appended claims.



15 insertion of the work piece in the die 54. The dummy fitting,
essentially a fitting of the type to be swaged, nay be placed in the
appropri &Weopasirii on on the tube 52. The «collar 56 may tRewUR&/f88¥ed in

pl ace on the tube 52. This procedure may be conpleted prior to initiating
t he swagi ng process. The fitting to be swaged and the tube 52 with the

col lar 56 f\yxedATII® dla@igeDAe then inserted into the appropriate recesses 20
in the die face 66 The swage nachi ne nay then be operated and with the

collar 56 in p riate position, urate setback of the fitting 14
on the tube 52 i & s‘{‘xrs g9e d%%ﬁ‘f‘?”@f??ﬁ I(fg) g‘? )JCEEdAIPRIANPE:  wear and
di e tol erangrcyas la%Wa@@fmééfmiﬂ %@égemmwﬁﬁaomamﬁr@rr@go' ng has described an
i nproved di e-and-col |l ar _assenb Whi I'e specific enbodi nents of the

present inventi of Cﬁ%ﬁf@%@@h@ﬂ%@@bl%&@‘eaﬂe%me werk %E‘aﬁbﬁr ent to those
skilledsin the apiyd @t54p%§eﬂaﬁ|em'tﬁ§e@hggﬂ%acmfer ehig ‘E@Q‘ef. made wi t hout

departing fromthe spiri scope o I nvention as ed in the
appended cl &idgling @ watk pigce 4BY 24762) S0 ¢ P88 1e-esPKRA 60 SnE dipiE® |S: 1. A

svege di e ansh 6] IR BORBIRIY G4 200 LA o5LR) I iR TS polege 10

swage machi € assé conpri'srng: a rel easably
pl aceabl e onolizrd1866ktheradice; and 5 a die (16,54) insertable into the swage
machi ne, said die (16,54) including a work piece slot (24,62) and a collar
recess (22,60) in a die face (26,66) thereof, wherein said collar recess
(22,60)0 i s configur edTiepadueintbly @I00E0)adkladn 1(\/1}8er561)sdimemlwrr(l18 86) 2. The

Cl ampi ny el (SHOFTERE % s&cﬁ%&?ﬂ)d At oSt ElarBRlho £86/0R2) i nged y.

connected t YMeHingedly dbherseabBbtef. 10, 50) of claim 2 wherein said second
clanping 1 section (30,72) includes a clanping bolt (34,76) for
rel easably cl anping said

3. The assembly (10,50) of claim 2 wherein said second clamping

15 section (30,72) includes a clamping bolt (34,76) for releasably clamping said
collar (18,56) about the work piece, wherein said clamping bolt (34,76) joins

said first clamping section (28,70) and said second clamping section (30,72).

4. The assembly (50) of claim 2 wherein the work piece is a curved
20 work piece and said second clamping section (72) of said collar (56) includes

a chamfered facing (66) and said die (54) includes a chamfered work piece

port (62).
5. The assembly (10,50) of claim 1 further comprising an anti-
25 rotation feature such that said collar (18,56) does not rotate within said collar

recess (22,60).

6. The assembly (10,50) of claim 1 wherein said die face (26,66)
further includes a fitting recess (20,58) for retaining a fitting therein.
30



collar (18,56) about the work piece, wherein said clanping bolt (34, 76)
joins said first clanping section (28,70) and said second cl anpi ng section
(30, 72). Wo o¥s7aassenbly (50) of claim 2 wherein the wor KP@T/®8@/38819% cur ved
20 work piece and said second clanping section (72) of said collar (56)
includes a chanfered facing (66) and said die (54) includes a chanfered

work piece port 7(62) Thé asddipl3$5®HI|clair HOwRErkintthe Gk Fiekefisia by,

conprising an anti 25 rotation feature such that said col|ar (18,56) does
not rotate veiddin face @6¢Birihgr inclusingsan expaneigy pors (64pier reesiwigIan (10, 50) of
claiml whergj iiferdie face (26,66) further includes a fitting recess
(20,58) for eggtggﬁl ng a fitting therein. 30 8 WO 02/ 24373 PCT/ US01/ 28819
7. The assenbly (50) of claim1 wherein the work piece is a tube, said die

face (6g) furthei inc i g@gmg : 4) § YA an
expandeg t her ei nrs' 5 BAqﬁétﬁg?ﬁég& r ﬁgvﬁﬁﬁ%'%%é \%o% Ewgéeefz%% ?ﬂr@ééﬂ%wage
machi ne, t heanethed bompdsinpithe stegs ohe steps of: applying a collar (18, 56)

about the work piece. at a,sel bl e sition. tigh i i ol I ar

(15, 56) ‘about ¢ heasre pRUEEL A hERRER AR Hese A (888 Hifiofine vor
piece in aI col | ?ﬁigm%ﬁe@?sfidlg%l(al‘&éﬁ@) abudt thewoork qlé?cg_ sl ?56(323 62), Cai d
respectively, of a dje : ; i pserting. sai. i with sai
col | ar (18, 56) aHFeithy ﬁl%cfﬁoﬁré@gg) ?ﬂ(gt%{e%org & umcqqﬁﬂrer_ecgs_s The met hod of
cl ai m §of ur tthesoranPs ivwdrk gideelspit €24 82), sércifelykof anpé yiais4)sand@ col | ar

(18, 56) about the work piece the step of placin a)l du fitting on the
work piece in a W@E@a‘%ﬁ"édﬁd@@bwﬂgﬁé'dﬁqlé‘?(1§g‘-{ﬁ ﬁ”ﬁ%ﬂ’d’rk piece

into the swage machine.

9. The method of claim 8 further comprising before the step of
15 applying said collar (18,56) about the work piece the step of placing a dummy
fitting on the work piece in a selectable position and after applying and
tightening said collar (18,56), removing said dummy fitting and applying to the

work piece a fitting to be swaged to the work piece.

20 10.  The method of claim 8 further comprising the step of forming a
fitting recess (20,58) in said die face (26,66) for receiving therein a fitting to be

swaged to the work piece.

11.  The method of claim 8 wherein the work piece is a tube, further
25 comprising the step of forming an expander port (64) in said die face (66) of
said die (54).

12.  The method of claim 8 wherein said collar (18,56) includes a first
clamping section (28,70) and a second clamping section (30,72) hingedly

30 connected together.



tightening said collar (18,56), renoving said dummy fitting and applying to
the work piece a fitting to be swaged to the work piece. 20 10. The net hod
of cl ai mwBObue43ner conprising the, step of formng a fitPCHYSIEASEES
(20,58) in said die face (26,66) for receiving therein a fitting to be
swaged to the work piece. 11. The nethod of claim8 wherein the work piece
[ 2 ubey Turthep, 2Sngominosondaihes s abmpAsiyte: eepepandesapor( (64
in sai ie face .of  said die : : od of claim erein
said collar “(hfgq,fg%(%% A3 tﬁ‘f@éﬁéapiﬁ%g’”d Eiaé?%?%ﬁe‘g'é’gﬁ%g)n (28,70) and a second
cl anpi ng section (30,72) hingedly 30 connected together. 9 WO 02/24373

PCT/ US01/ 28819 13. The nethod of claim 12 further conprising the step of
forming a chanf er4( 82)Themethediekclaim $afuthes comarisingiis pigpLe&aming 872) . 14.

The met hod ot Y lin SOIIRNA BladebNEr SE€Bieqb4fOormng a 5
Thefer8d t%@ﬁ{ggﬂretw %’%%}7 fH8F)in SOMRIE fcag ?26) iFBiedbal o 0 (54). 15. The
nmet hod of claim8 further conprising said collar recess (22,60) and said
collar (18, 56) 0f15hex%ﬂ8%th§(§'8f3&am?-§ further comprising said collar recess

(22,60) and said collar (18,56) of hexagonal shape.
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