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{54) Title: SWAGED TUBE FITTING COLLAR AND DIE
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(57) Abstract; An assembly (10,
50) for retaining a work piece and
fitting together for placement in a
swage machine, The assembly (10,
50}, includes a die (16, 54) and a
collar (18. 56} to keep the work piece
from moving during the swaging
process. The collar (18, 56) includes
two clamping sections (28, 30 and
70. 72) that are connected together,
such as by a hinge (32, 74). The
collar (18, 36) is placed about the
work piece and then clamped in
place by a retaining bolt (34, 76)
at the opposing end of the clamping
section (28, 30 and 709, 72). The die
(16, 54} includes a recess (22, 60)
for holding the collar and a recess
(24, 62) for the tube. The assembly
(10, 50) includes an amti-rotation
feature to minimize rotation feature
to minimize rotation of the collar
(18, 56) within the recess (22, 60).
One example of an anti-rotation
feature is the formation of the recess
(22, 60) and the collar (18, 56) in
corresponding  hexagonal  shapes.
The die (16, 54) may also include a
recess {20, 58) for retaining a fitting
to be swaged to the work piece. The

die and collar assembly (10, 50) climinates the need for nylon inserts and eliminates work piece rotation and axial movement

during the automated swaging process.
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[ Continued on next page] (54) Title: SWAGED TUBE FITITNG COLCARAND DI E 16

(57) APshs@ct: An assenbly (10, 50) f r talnln
fitti ng tf&g& L r%l}na!fségfch ;E}J acenment in a F{%@tﬁﬁf ter cod .n:; dgjézil;ﬁg\grgwanonp re%igg the E;zb 50)
|ncludes a die (16, 54) and a coIIarn&gﬁamﬁé&m&ﬁm pcit %mmork piece from

novi ng ﬂJPFﬂ@”?ﬁ@“§%€@ﬁﬁ&““ﬁﬁ@%é§@“ The collar (18, 56) includes two

cl anpi ng sections (28, 30 and 00?2) that are connected together, such
as by a hinge (32, 74). The coIIar (18, 56) is placed about the work

pi ece and then clanped in place by a retaining bolt (34, 76) at the
opposi ng end of the clanping section (28. 30 and 709, 72). The die (16,
54) includes a recess (22, 60) for holding the collar and a recess




(24, 62) for the tube. The assenbly (10. 50) includes 3npgth260% ation
feature to mninmze rotation feature to mninmze rotation of the coll ar

(18, 56) within the recess (22, 60). One exanple of an anti-rotation
feature is the formation of the recess (22, 60) and the collar (18, 56) in
correspo@ Bg4¥éxagonal shapes. The die (16, 54) may PAT&EWHEVude- a
recess (20, 58) for retaining a fitting to be swaged to the work piece.
The die and coll ar assenbl Gﬁllﬁo '50) elimnates the need for nylon inserts
and elim nates work p‘-}%é@lﬂﬁ K PRTIAKHCALAR ANB&Fent  during the aut omat ed
swagi ng process. | 17 March 2005 WD 02/24373 A3 ILLILELETEI[Ee el
Pprrrr222222aerterrerrerrt~reerrerr rrr11r111111111 Publ i shed: For
t wo- | et t erBACEGROEND QR THHE DOVIBNEONat i ons, refer to the ' @Qiid- - with
i nternational search report ance Notes on Codes andAbbrevi ations "appearing
at the begin (88) DAisenehtipibbiccgehbraily tobwigeenachihed mhddnbenal search report:
20 June 2002. ni ng. of..each .regul.ar 1ssue of the PCT Ga ette. 17 March 2005
00 051 243 AR B o o B s Rl e OF THE | NVENTI ON
PCT/ US0112884i8g frhéess. i nvention rel ates generally to swage nmachi nes and nore
particularly to collars and dies used to retain tubes in such nachines
during the  svagi nguRKaeGSSves MAGIA, b1400 el N6 1ARTLARG, ©F @ rod or

ng, ’ ? :

tube, such as by forg
5 hammering, or squeezing. It may also involve the joining together of two components

by similar manipulation. For example, a fiiting, just as a coupling, may be joined to
the exterior of a tube by any of the operations of forging, hammering or squeezing, In
general, the fitting is placed on the outside of the rod or tube and then swaged into
place, preferably substantially where located. Swaging is a common practice for

10 applying fittings to tubes. A plurality of tubes may be joined together by way of their

fitting connections that have been swaged to either or both ends of the tubes.

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 imeans 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

-1-



5 hammering, or squeezing. It may also involve the joinifgfQoesder of two
conponents by simlar mani pul ation. For exanple, a fitting, just as a
coupling, may be joined to the exterior of a tube by any of the operations
of forging, hanmering or squeezing. In general, the fitting is placed on
the outside of the rod or tube and then swaged into place, preferably
substantially where |located. Swaging is a conmon practice for 10 appl ying
fittingsnpiien tThBEslon Msd WERLS thY b id pRRSvitiBind&ie] I BRGndI 6gRE her by way of
their fitting connections that have been swaged to _either. or both ends of
the tube&Vagife fehGhorpasing fig hahuss lb@%&méﬁl%@e%aﬁﬁépwb&%e machi nes are

used to ﬁMfﬁmﬁ&%a&ﬁﬂ%ﬁﬁﬁ&h&bﬁ%ﬁm&hﬁeﬁﬁ@ﬁﬁ@ﬁuﬁém@%@ﬁ&ﬂ@oﬁeémﬁéing to a tube.
A wide array of smaglagrnachlnes is avajl able. st include nmeans for

ret ai ni n§elstendben slampeddn glaggwhea the secondidig hpdf if mated fq the fst-and t ube in pl ace
during the swaging process. Wth the fitting and tube in place in the die,

pressure is applied. to the exterior of the flttinq where it is in contact
with the exterior &fhathsen depsminedihptihs nylogiserbls dydeduath iTetpiy ther ot at i ng t he

pi ece, t wBein glRE durp thdWrabink Brocds® Sherifianyk 8ekatie thyindeRlidthide@f sWagi ng devi ces
about the piece that remains in a fixed position The_prﬁésure applied to a
tube wor KisRslasicapaicriahyit offep &4ils Aq prowils adsauateclemping foreeEriph g, i or of t he t ube
by way ofig@busRaingBfocess. TAN Sreivkk, the Bk F@&led MdAS mbWsQKARY durlgl €r swagi ng. I n
nost instances, the fitting is |larger than the tubgg:CEyen_the proximty
of the t {5 PIICESTi 1 additipns theamount ofplaggping forpg assaciated vakthe (i65¢ 1§ ncl ude neans to

capture gdpndadbeh MiitiaiA didiBleMhés bd &€ Rar heh Bt Ryleh asetsdur i ng t he
swagi ng process. .25 Such ans is a tig@ﬁ-th,annular insert that is placed
around  t HNFEfpre ORRYNGOESTI &Y a1 ppgrator RARKdhG wbe ndlass & Preyeat i nsert i s

gener al | yotdiR[ enddxid ndEmEmR T linsits RS &fididdcy of the Autdmatkd dwaghdr ch 2005 nyl on.
The nylon insert, wedges the tuy in place within the die. For internal

he
rol ler BiRAgHAgnimizes Hie peragphaldlitn & Rerierm aibgidtasksang dctratss Msosi ti on t he
fitting el drubectivEpsds. Thabfbre] Whdt UdRSdeA ivadif aandielcatubdiledfcd Nsert. The tube
and fitting are placed in one of the halves and éhen claqged in place when
the secoffEFNgreTh 1t refa the aeanddipgeinplace pith pertais AP RE Waeer i ned t hat t he
nylon insert is inadequate to retain the tube in place during the swagi ng
process. because the insert is made of a viscoelastic

gﬁfCificalléﬁ
mat er i al SUMMARY & F F@VF@Tgpﬁvide adequate cl anping force during the

According to one aspect of the present invention, there is provided a

swage die and collar assembly for retaining a work piece in a swage machine, the
assembly comprising: a collar releasably placeable on the work piece wherein the
collar includes a first clamping section and a second clamping section hingedly
connected together; and a die insertable into the swage machine, the die including a
work piece slot and a collar recess in a die face thereof, wherein the collar recess is

configured to hold the coliar therein.

According to another aspect of the present invention, there is
provided a method for swaging a work piece in a swage machine, the method
comprising the steps of: applying a collar about the work piece at a selectable
position wherein the collar includes a first clamping section and a second clamping
section hingedly connected together; tightening the collar about the work piece;
inserting the collar and the work piece in a collar recess and a work piece slot
respectively of a die; and inserting the die with the collar and the work piece into the

swage machine.



ri gorous swagi ng process. As a result, the tube rotates 1a0gdieh 200y €S
axially during the process. In addltlon t he anobunt of clanping force
associated with the die set is dependent on individual die tolerances and
di e wear when using the nylon inserts. It 1is therefore often necessary for
an operator to hold the tube in place to prevent rotation and axi al
novenment. This |imts the efficiency of the autonmated swagi ng process,

m ninmzes the Oper%%bo%e%@nhéx{e){nEéEllPﬁEtfH}ra@eﬁﬁoB&ﬁleﬁﬁﬁh&pré&Q i ncreases the
yield of defective parts. Therefore, what is needed is a die and

di e- t o- tWéntmt‘éhrplaer@wdaw@ﬁg&ﬁeﬁ@raﬁwmblwfet@taﬁm&%mbm@ nd fitting in

pl ace W thinegh I@éé’!hﬁ st REhRYeGk AemBlYMANRYs QEouEFEléaMENﬂ ON According to

one aspect of present invention, there is prOV|ded swage di e and
col | ar awenblewnﬁbfrwqrbwmnd@depWblﬁmeeuswa@ mighige Thadisi ne, t he

assenbl y ;CRRY 4 ﬁbﬂi&@ﬂuecé‘sl@%ﬁ%rcoﬂia@k&@s%%% YieRdcRoeABliR, PRt dolig Work piece
wherein the col includes a first clanping section and a second cl anpi ng
section H?Cﬁiié‘mo}lﬁg‘é’%'ﬁ‘é@@’é@qwﬁﬁtt%m tu%@lc@clpgfldébﬁ’%él@r"t%lbplécq nto the swage
machi ne, Thbgt ﬁch@&'a%t%&n@mg‘@@ét&n@h&&&c&l&qm@dﬁ RetflthAbrel €CESS in a die
face thereof, wherein the collar recess is configured to hold the collar
t her ei n. CowREHs Oazjhttré%bﬁetagagmssﬁortcn@%wemw% thesatiaton, there is
provi ded Hﬁwaestlhgge 61015 FRR Y LIREh &R Horth B6@ninibdfe INAUR e bie, the nethod
conprising_the steps of applying a collar about the wor iece at a

sel ect angthe PoE RigcsnT Rtrelasirerersiad theicpliar may OF qhleexagonpl shage. gﬂhafirpi ng section
and a sese&ﬁlgqsit@rt@lsnggea&%b%rﬁpléw%mngmeetf&%eh%ﬁtherfacetl ghtening the
col | ar about 't he wor iece; inserting the collar and the work piece’in a -
col | ar r&taldl 105@“&“%0’?%%@&@@%’&0 fix the prsitiompé thy calfar gn fhegvorlyng | nserting
the die ggeggbetfg}gs‘ggglﬂgagfuﬁnﬁmhge wor k piece into the swage machine. 2 17
March 2005 The above-nentioned need is net by an enbodi nent of the present
i nvention, which provides a die and collar assenbly for retaining a tube
and its fitting in place in a swage machi ne. The assenbly includes a
collar releasably placeable on the work piece and a die insertable into
the swage machi ne. The die includes a work piece slot and a collar recess
in a die face of the die. The collar

-29-



recess is configured to retain the collar that in turn ﬁ?h&&??b&ﬂsabOUt t he
wor k piece. The collar includes a first clanping section and a second

cl anpi ng section that are connected together during the swagi ng process.
For curved work pieces, the collar includes in one of its faces a

chanf er eWOd@@437bn to accommodate the curved portion &CTURM/AEBOK pi ece. The
collar recess and the collar may be of hexagonal shape. Wen a fitting is
to be swaged to the work piece, a fitting recess is fornmed in the die face.
In addition, a dummy fitting may be used to fix the position of the collar
on the work  Pi eCeThebBls imaGhid s fdvithee! ot 1B rior b wifb&Em2005 5 VO

02/ 24373 PCT/ US01/ 28819 The present |nveﬁ%|on and 1ts advantages over the
prior art ap#ardnt ypee ading the fdlowing detaibed dessnptiongnd the appsnded @lamg det ai | ed
descripti a#&ﬁ- i with reference to the acconpanying
dramﬁngs.qgggggf%#ﬁﬁﬁfgg E”%Eﬁﬁﬁﬁﬁﬁ The subject matter that is regarded
as the invention is particularly pointed out and distinctly clainmed in the
concluding part of the specification. The invention, however, nay be best
under st 0o dESFRIFIHAN 6FCITE BRAMENGS| | owi ng description taken in conjunction
with the acconpanying drawing figures in which: Figure 1 is a perspective
view ®f a first enbbeiiuhispitmabier thaies idgaaded peithe I0ention spartigdebibl y of t he
present | BYERA bRAnd HAANIaiREFiChe BnilhdifarloFBOSBREoRI Tl €5 and a tube
with fitting and collar ‘thereon. Figure I's a top view of the die section
of Fi gur eimvenijonthowier tmayde best indeisiogd bywéfeesrd tg theifpllqyingdsscripligure 3 is a
perspt, ri 'také’ninx:énrjlun%ﬁﬁﬂtliﬂ{ﬁga&&ﬁaﬂ&ingﬁram ﬁgﬁﬁ:ﬂn odi ment of . 16 the
present invention shown partially” open. Figure IS a perspective view of a
second enbodi nent of the die and collar assenbly of the present invention,
showi ng one of a nFigrEis #pEgweplr picwro!f ¢ fistembegigent of hsdisgen fitting and

col | g5 t hes1RPNsenithBIR Reskt ifvektR, SboRMo Ofe drASnifhEmagalrohaief Figure 4 with

the tube, 20 fitting and collar 1 n place.
and a tube with fitfing 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 perspective «iew of the collar of the first embodiment of

15 the present invention shown partiaily 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.



Figure 6 is a perspective view of the collar of the secppfipabosisent of
the present invention shown partially open and with chanfer to accept
short- straight-length tube for swaging. 3 17 March 2005 WD 02/24373

PCTI USOL/ 28814 . DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referri ng to the

dr awi ngsWRHEIET i dentical reference nunerals denote PERESURRE el enents,
Figures 1 and 2 illustrate a first die-and-collar assenbly 10 that nay be

used in a_swa machi ne to _swage a work piece, such as tube 12, and a
fitting 1@ET¢%§I2§§§%P§U@§QFQ@E&%@N§ Iee 16 and a collar 18 that in
conmbination 5 retain_the tube 12 and f|tt|n 14 in place during swagi ng.
The di e includes aRFfeFﬁgﬁ‘gﬂ‘e@’@E’é’géwﬁeméie’&twl%ff?m? rafslencid"a t ube sl ot

24 in a dige shat abRénddFiaee1 £8 2 ineak b it Mg anEEdESashbdN thAie tube slot 24
may be sized to accommdate the particul ar dinensions of the fitting 14

and the t 5% be9sed PicsWaging Bpching 1 sWagp # etk Hgge: SUCh@s HOP d&rPBf on that i ni mi zes

the oppor tHigtiy. fI‘Béads&mﬁlﬁl(ﬁiﬂblﬁdéé\faﬁﬁlmaﬁd’tﬁcoﬁﬁ'l'&%@[atfn%ﬁ&ﬁxatﬂ)% 10 when the
swagl ng operatl on occurs. Although many rotation- prevent| on configurations

are pdssi BHen thsfbe 12 apd fiffing %4§nPlacerdaflm“ﬁ@n&o'{heﬂem%@ég 88 n a hex shape.

For that sheReo, atdaﬂare&bésaa 2h8 2 @0 big: Ai$ OB eerdiiti BB, as shown in Figures .
1 and 3. O course ot her types of antl-rotatlon features may form part

of the collar dlar the . bethelntroductlon
of a set screw 15%6%“%’3?1?5? %‘ﬁﬁnﬁ3’%@96@}0&@8&%%‘&%&8@“&”993 ®the coll ar
recess 22tm@smcldarrmﬂadsmmfehedﬁﬁ@iImgndmembulzerrtﬂicmlﬂ% 3i@med int he col lar 18.
There may tween th dewal | f t 1e coII recess 22
ana the LaRrRRits e B Pshd fot B R i Hera DR P02 ccocs 22 The
sl i ght gap;haeuhmvtagmgaggtaﬁdns;emg Oﬁth&@ n{aﬁﬁﬂa\faﬁbn—plfevenhhe collar 18 when

lied to the tu 12 sho Ho t 20 not t
e so' | ar ST BEP & PR PPtin PP E BRI of the col lar 18

in the dilepd Gor Harsheliepthd GolaNIk dobid atsabé lee sHpe MAYhdO@ ih Bignresli of any materi al
suitable fo i ng,,wor k ces he.die 16 nd col y both be
nmade of aaﬁ%c?ty\ég‘% ‘?’rgtthgrtiﬂéﬂs 8} FPtaé"é’n Seatwps mﬁ' Fepary ﬂ!:?d‘f’ﬁar&ga npohents may
al t er nat i wel/yr theeedesl®2i Oat aﬁlm@fe may be the introduction of a set screw.

15 * With confinuing 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 coliar 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

-4.



25 other suitable materials including, but not Iimted {ppaptpagsum
stainless steel, Titanium or N ckel alloys. The collar 18 shown in Figure
3 includes a first clanmping section 28 and a second cl anpi ng section 30.
The first clanping section 28 and the second cl anpi ng section 30 are
connect e¥O¥HTher by a hinge 32. The second 4 17 Mar ERTEBULEAD 02/ 24373
PCTI US01/ 28819 cl anpi ng section 30 includes in a collar face a collar clasp
or collar retainer such as a capture bolt 34. The capture bolt 34 includes
a bolt bodympiag seaiibnad Obedhydetia 4 golpg acerhes!lanydisp onsodsr rgenprsudas§rgned to fit
within a 0 ﬂoH§4L1'cfi1§és SRRy 8EEbdI0RES. ThiNe col lar sl ot
40 incl udgagwrrégt%ogi%ﬁl Elée pP@%\e S agal r?st |ychat he bol ? head 38 resides 5
when a vvobdﬂthﬂd}B&@ISﬂwmﬁémﬂ@@mb@tﬁMﬁ%@@f thefisst olemping sestion 2Bhe bolt head 38
may be S&Qééoﬂ&l o35 40 MBS AL b 05 EOLROVTEANS bl Sigliasshon L1 bt eped
onto the pro Yec efains fixed in place. The hinge 32
provifles aherga\squmemsdrﬁmﬁedb@@@pﬂ Wgﬂ@@éﬁﬁmdﬁﬁ Pl bolidempPdmpydeher whil e

meki ng i NGGLL G5 ng learks 8o MR henflof RectnfERh gz,col I ar may
alternati \%gﬁlietd gﬁhvgg&&ﬁr}e i ei}separ ate seenctg‘?%ns not %O%ngedl y connected
t oget her . ﬂ:bm@tkaaﬁer&tmmtfwgebmélﬂlehlgs%ﬁnimdeﬁrﬂ?e%léﬂ@w@fed t oget her by
alternat| ¥gohokde &&%faﬁ&m@hemmmk& Herdly fha3ehowl ofitRagled bol ts and
correspon H anong o common attachnment options. The

di e- and- cglb¢0ann}ds§"bﬁmﬂyr hay «'tlﬁemFt!Vgl.‘nbé@@BQOféWQBQPé@t@E@GFSém pl acement of a
wor k (P' €Cin e%grcgm% ted nggthérzinsfc?f kt@&cﬁﬁﬁiﬁ{a?%ecdﬁleﬁl imnates the 15
prob ens a8 ated w use o y on insertidon. In particular, it
prevents W@ctkerbpamtwm@ltaiB@nChaNﬁme@rlSeSlﬁhaBWtOfﬁ’ﬁWﬁém”S@Pdthe wor k pi ece.
It elimn V& Atk SRR gRNual Iy hold the work piece in
pl ace dur %§P°h£ﬁ%ﬂm§§?‘ﬁ%’9%éﬁ§?aﬁ on. In ag%l tron, a "dumy" fitting may be
enpl oyed prior to insertion of the work piece in the die 16. The dunmy
fitting, essential Tl}pche—qufqoilﬁgs%prlyﬁgoﬁ)ggest@ HeblesRtgUE, may 20 be pl aced

in the apﬂ%&%ehﬁﬁ'@w@ﬂ{sﬂxéde%c%ﬂb@@zt1M@§sﬂa?gmg-ﬁ|ih@h1ﬁ@|I|tél&mﬂa3esW then be fixed
in place on the tube 12. This rocedure be conpleted prior to

i ni t 1%t i nproblyas a%wquﬁgﬂmsmfé&%nymh@mﬁw tlif‘rP@mF‘BarbléPWé’ﬂ’ nd the tube 12

with the m&ér%noll%na kot shdi aft mPEAGE oBESwb R lRed. NBAMiRkksiTdRed t8€ appropri ate
recesses In the die face 26. The swage nmachine may then be operated and

with the B¥rpmeperagorimanyaily haldtheainrk %!F‘@ inplagetdugpg 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 m
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. Sensitiyity 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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25 accurate setback of the fitting 14 on the tube 12 i siasshéethos
Sensitivity of the process to roller wear and die tolerance variations is
al so elimnated. The assenbly 10 of Figures 1-3 is suitable for retaining a
wor k piece such as tube 12 that has a "long" straight |engt However, it
may not WE®Fhble for work pieces having "short" stPFEtUﬁ%ﬁs?léngt hs in
relation to the location of the fitting to 30 be swaged. Figures 4-6
illustrate a second enbodi nent of the present invention 5 17 March 2005 WO
02/ 24373 POFPleSOWoPggdus efisharbrightlenethndy secpidakiccandwpllas pesembly 69 ai ght | engt h,

A second Oﬁ@ﬁt@aﬁ@iﬁ@@c@%ﬁewﬁ%agmpttee 4369 bitv (R3AIAg mRChi ne to

swage a s pi ece as curved tub , and a flttlng 14. The

assenbl y 8ittingds.udoeassereliheS05ncludegia dic Sbamde collg SoRket nicAmbig#iMnat i on retain
the tube pZy;apd bk b3 hﬁ&%ﬁ%{é 14 bR Bt Bidle. smqv;etgclmit@@ﬁ%g includes a

fitting 5 recess 58 recess 60, and a chanfered tube slot 62 and
an opRi onéﬂcesé)ﬁﬁxér?ﬁléﬁﬁecp&ﬁlﬁ@a agdta ¢hamdprefi tubersiqi 42 Ad g optiesel @BEndethe fitting
recess 58 Q%d m%gacgg onmodat e the particular dinensions of the
fitting 13 er tube slot 62 allows for the insertion of tubes
havi ng very short stra| ght sections into the diie 54 wi thout inpact on the
curved 10 portion &P HilBe et Sgpayhe aized 1@ aprommedity the Raitlerdi ¢ 54. The die 54

may al so gRehdies opfhéttttln§44ttheraezntrb;ted tuB@ﬁbﬁﬁZQlloxﬁJfoﬁ!ﬁe pxpadsar 68 if the tube
52 is to be expanded in the region where t ﬁlaflttlng 14 is to be |ocated.

The col | af*bediayias Yoy shogt strpieh sechomsiga g dicor Yiayt impast on BeQrysde  opportunity

for 4d topshbmof\Whd ibdS2liheisel HeRiin fRARFR. GRe 5B SNmbPascSM@atepartoper ation 15
occurs. Fthou h many ratation-preventjon confi guratl ons are possible, one

appr oach wrteeﬂtlatqwctnwéarbemrﬁ?r 68 it by is i bg chpapdedinfie o8y t hat shape,

the col | agn&6ite Fettng 18kSi0be lRGadAEX shape, as shown in Figures 4 and 6. The
collar recess 60 has di nensions exceeding the outer dinensions of the

collar 56. There the 5| wal | s of the collar
recess 60 and then%tt@?f%éeﬂﬂ%&ﬂ"?%% 8%‘fr?5)r‘“ % in the 20 collar
recess 600pp'6hﬁn@lfbxghtbsgamztmemcbﬂare@sg60meftt1emﬁtagaigdpérafmval of the collar

appl i tothet e 52 as sho However, that gap is
oot T0°D oS8R, Rilpdi@n by R S ek S B, et o C e
col l ar 561s|tdﬂfohhﬁaed:bbar5&ess 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 suvitable 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 snitable 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 die 54 and the collar 56 may be forned of any nmat er'%.;&wﬁgﬂﬁa(?ge for
swagi ng work pieces. The die 54 and collar 56 may both be nmade of" a simlar
25 material, such as steel. Either or both conponents may alternatively be
fabricated of other suitable materials including, but not limted to,

Al umi numVOdR243%t ess steel, Titanium or Nickel alloy®CTHRRUEE ar 56 shown
in Figure 6 includes a first clanping section 70 and a second cl anpi ng

section 72. The first clanping section 70 and the second cl anping section
72 are conmpswe balt o dee erprurdiiplity 6 frichges abolt bdye78sad o helt 'Ivad 89. abhsi ng section 72

i ncl udes | T A AonGl AP QibRinte N thélandetk glener such as a -6 17
Mar ch 200?%@%%4%?%%&@&@&2%195 captgrem}bolt f6. The capture bolt 76
i ncl udes arripgkmen enflclangingmerchanisol of collsa 8 SFigurne Thedinge Bbdy 78 is desi gned
to fit wthi DSt ARk hebkdadtdensamBeaskhpe arrangement and
cl anpi ng h&gﬁgﬁnﬁ%)Jorﬁga](g%ﬁoﬂgefﬁ}{éa&o@F?gure S@The hlenge 4 provides an easy
means5 f or insertipi ang rereevel of ths wook pierd sinple. dg exdprdp aggpinmedaiais VS | nsertion and
removal of ' ' : SEQRdabe, ihe curve of the
t ube 52, toﬂﬁejg?g}é\?ﬁ?egk‘%%%fl%hgﬂ}s&e%ﬁdgﬁz%ﬂﬁﬁsc %ﬁgs a chanfer or recess 82 in
its vert ivertital fagedosshtdssturves t he curve. The di e-and-collar assenbly 50 of
Figures 4-6 enables secure placenent of a work piece having a short

strai ght |ength, Strﬁ@diaﬁn&ébhasra‘éﬁmbwgfﬁg&@sﬁmﬁgs&a@hi ne. It elininates

the problens associated with use o he nylon_ insertion. In particular, it

prevents Plearentnf a3k Hienedavingp Syt StraiRbblondth, spth o6 Pe 4 iWRA  work piece. It

el i mimat egywidie MRRHe. LIPelBRNResA PR RlociARA With Lt draledylohe work piece in
pl ace during the swagi ng operation, which may be particularly difficult for

curved wisketion. dp garticuls, lyprevenis suaien pyd fors and aft pgygment ¢fithe g nmybe enpl oyed
prior to §3dpeer ki bRfinfbs th oy Hﬁv@in%@mioﬂmﬁﬁh@lgdﬂcﬁd dworkipgecdummy fitting,

essentially a fitting of the type to be swaged, nmay _be placed in the

appr opr i affePlar6 §pEngdhe Haeing eperatink vaich mayde pabeylagy ABHCHEHYT UREA pe fixed in
place on 4B fistbe B3vith BolemibR10CLAnSy BN indRay Ee@&i%'l@%&ﬂid@id or to initiating
t he swagi ng process. The fitfting to ge swaged and the _tube 52 with the
col | & 5einseriignofithe Wk pigeedn @eﬁﬁgﬁ- Thesdmpydiitting essentalbehBifeget ate recesses 20
in the di gehffee BbwadddemsyRGHcodin M Ppdpiatd feHoPéh MPRLASEARND Wi th the

collar 56 in . .
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.



the appropriate position, accurate setback of the fittimggégdp@myﬁe tube 52
is assured. Sensitivity of the process to roller wear an Ie tol erance
variations is also elimnated. The foregoing has described an inproved

di e-and-col |l ar assenbly. \While specific enbodi nents of the present

i nvention have been described, it will be 25 apparent to those skilled in
the art that various nodifications thereto can be nade w thout departing
fromtheCspIYBt and scope of the invention as defined in the appended
clainms. 17 March 2005 CLAIMS: 1. A swage die and collar assenbly for
retaining a work piece in a swage machine, the assenbly conprising: a

col lar rel easdbly piaeeaticandgeeliprassopblifopredEngmupkiniece #ial col lar i ncl udes

a first b aRRginsecddsQmb8NGnRrisigeond cl anping section hingedly connected
together; and a die insertable into the swage machine, said die including a

work piece sPeellasriragabioniacgable et workpigpe syhereinggid coll®r eof , wherein said

col l ar r%Rﬁéseiﬁir_stéfa‘ﬁﬂ{h}]g%&ﬁﬂah@a@éb@éﬂhﬂn&&kﬂi&{hiﬁééﬁl ein. 2. The assenbly
of claim 1l wherein said second cl anping section includes a clanping bolt

for rel eseuptted topeihasiand sai d col | ar about the work piece, wherein said

cl ampi ng bol t ;j1QIiRStAM Bt thé Stagk hAMLL) Ghid 8% ilcRRIARGvGRbRcsecond ¢l anpi ng
section. 3. The assenbly of claim1l wherein the work piece is a curved work
pi ece andlosEil@ celks ergssdl afisifang thesrofivigreds saidgollardeiessi® i ncl udes a chanf ered

facing a&g?@@hgﬂgmpﬁmhﬂgbqggana chanfered work piece port. 4. The assenbly
of claiml further conprising an antirotation feature such that said :

collar does not rotate within said collar recess. 5. The assenbly of claim

| wherein said di ehag8edtty bh@im INGhEL Saidsechididdning RE@HS for retaining a
fitting therein. 6. The assenbly of claim1 wherein the work piece is a

tube, saingludese clamping balfferrsleasahlyclagping said celigs abRybthe Sk Piessr recei ving an

?ﬁpanderwha%%aiaclazmmgbmﬁm&aifd%st%%ﬁi@ge@iomﬁ&sam LRI N a swage nachine,
© clamping section.

3. The assembly of claim 1 wherein the work piece is a curved work
piece and said second clamping section of said collar includes a chamfered facing

and said dies includes a chamfered work piece port.

4, The assembly of claim 1 further comprising an antirotation feature

such that said collar does not rotate within said collar recess.

5. The assembly of claim 1 wherein said die face further includes a

fitting recess for retaining a fitting therein.

6. The assembly of claim 1 wherein the work piece is a tube, said die

face further including an expander port for receiving an expander therein.

7. A method for swaging a work piece in a swage machine, the
method comprising the steps of:

applying a collar about the work piece at a selectable position wherein
said collar includes a first clamping section and a second clamping section
hingedly connected together;

tightening said collar about the work piece;

8



met hod conprising the steps of: applying a collar about 1% Re Moo ece at a
sel ectabl e position wherein said collar includes a first clanping section
and a second cl anpi ng section hingedly connected together; tightening said
col l ar about the work piece; 8 17 March 2005 inserting said collar and the
work piece in a collar recess and a work piece slot, respectively of a
die; and, inserting said die with said collar and the work piece into the
swage machi nésedng stbeoliat apgd dhegyork pigrein 2 cpllar rersts 28 ABIOIHIG bef ore the step

of  appl ¥ibhessatitkiFotd Ag; aaout the work piece the step of placing a dummy
fitting on the work piece in_a selectable position and after applying and
ti ght eni ng saftertipsiaicdic with sid pollgr andithe Werkmiecs infe agvaEsd suppl ying to the
wor k pi egeland itting to be swaged to the work piece. 9. The net hod of
claim7 further conprising the step of formng a fitting recess in said
die face for receiving therein a fitting to be swaged to the work piece.

10. The nethod. of Gh@iBihéd YHELRITFuie c¥RbsiY RERe 1he s@p bube, further
conprising the ste fornlqg an expander. port in sald die face of said

, of
di e. 11.2PRdErg®idrodaraeoths we PW&??‘H@W@%@%W&@@%% of formng a

chanf er {3 vark e iRh sSadfblSREHI0A artd REPAPPG/ifpemH kigRenidLsaid e met hod of claim
11 further, conprising the step of formng chanfered tube port in said

- ! a [ !
di e facecYknagneying said dpmmytinggod suRplyine Pty werk prege ¢ HERE &bfor i si ng sai d
col I ar r egR88tAREwokicdecol | ar of hexagonal shape. 9

9. The method of claim 7 further comprising the step of forming a
fitting recess in said die face for receiving therein a fitting to be swaged to the

work piece.

10. The method of claim 7 wherein the work piece is a tube, further

comprising the step of forming an expander port in said die face of said die.

11. The method of claim 7 further comprising the step of forming a

chamfer in a face of said second clamping section.

12. The method of claim 11 further comprising the step of forming a
chamfered tube port in said die face of said die.

13. The method of claim 7 further comprising said collar recess and

said collar of hexagonal shape.



