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1. METHGD deskfiptishR\Mb e A....LANSﬁeSJT A.TUBE
BACKGROUND OF THE | NVENTI da’Cialm(s()a %agedT e&?s’n t_(_q>__r_1\yent ion rel ates

generally to a nethod for f1T7an a-tulpe Mor e
specifically, the_invention| P ﬂ’??@@t ERAGEY -z~ it PROGY -+ C T eErASdebee @
flange on a tJ¥® UH’F&; a tipOhksiracy), apagRd ..ot hmmgedn"& ‘

hyper bol i oi dal shape. lb:-hed-s-f-m—-f-er-m—ng—fal anges on tubes
are known in the art. An exanpl e of Yhe prior art method is shown
in US. Patent No. 5,131,145. 10 It has been found that the prior art
nmet hods do not allow the form ng of fl anges on tubes having a
variety of outer dianmeters and wal l t hi cknesses. Therefore, there

is a need for a nethod that METHQR HROR FORMING A FLANGE ON A TUBE

BACKGROUND OF THE INVENTION
The present invention relates generally to a method for forming a
5 flange on a tube. More specifically, the invention is directed to a method
for forming a flange on a tube using a tip having, among other things, a
hyperbolioidal shape.
Methods for forming flanges on tubes are known in the art. An
example of the prior art method is shown in U.S. Patent No. 5,131,145,
10 It has been found that the prior art methods do not allow the forming of
flanges on tubes having a variety of outer diameters and wall
thicknesses. Therefore, there is a need for 8 method that can form
flanges on a variety of tubes. The present invention satisfies the above-
identified need.
15
MMARY OF THE INVENTION
The present invention is a method for forming a flange on a tube.
The method of the present invention includes the steps of: (a) placing
a tube having a tube axis extending longitudinaily therethrough on a
20 support device for supporting the tube, the tube having an edge defining
an opening, the support device having a predetermined flange shape
surface adjacent the edge; (b} positioning a tip having a tip axis
extending longitudinally therethrough adjacent the edge, the tip having
a substantially hyperbolioidal shape, the tip axis being at a predetermined
25 angle with respect to the tube axis, the tip rotating along the tube and
1ip axes; {c) inserting the rotating tip in the opening of the tube; and (d)
engaging the edge with the tip to cause the edge to contact the
predetermined flange shape surface to form a flange on the tube.
It is the primary object of the present invention to provide a
30 method of forming a flange on a tube.



flanges on a variety of tubes. The present invention satisfies the above-
i dent.i fied need. 15 SUVMMARY OF THE | NVENTI ON
The present invention is a method for formng a flange on a tube.

The method of the present invention includes the steps of: (a) placing

a tube having a tube axi s extending longitudinally therethrough on a 20
support devi gﬁ W pporting the tube, the tube having an BEHESWHATEAI ng
an opening, the support device having a predeterm ned fl ange shape
surface adjacent the edge; (b) positionin@ a tip having a tip axis
extendi ng |l ongitudinally therethrough adjacent the edge, the tip having

a substantially hyperbolioidal shape, the tip axis being at a predeterm ned
25 angle with respect to the tube axis, the tip rotating along the tube

ang | (dgi p axes; (tcis émsmbb'rgam gbﬁct‘ﬁfﬁﬁbﬂﬁe%éﬁt imhhanouaeﬁtm%@% the
t ube; an ngagi ng,_t e with the tip to cause the edge to
contact the me‘ﬁpéégtagpﬁ’?m—!&&Ifaﬂﬂ@gﬁaﬂﬂ?%’ér‘#’h%é'aﬂﬁtw ot thest | ange on
t he tube. It is the primary object of the present invention

to provide a 30 met hod of formng a flange on a tube.
Other objects and advantages of the invention shall become

5 apparent to those skilled in the art upon a review of the following

detailed description of the preferred embodiment and the accompanying
drawings.

BRI THE DRAW
10 Fig. 1 is a side elevational view showing the tube, die for
supporting the tube, tip and device for rotating the tip that can be used
10 practice the method according to the present invention;
Fig. 1A is a cross-sectional view taken along line 1A-1A of Fig. 1;
Fig. 2 is a cross-sectional view taken through the center of the tip,
15 slide and bearings of the device shown in Fig, 1;

Fig. 3 is a cross-sectional view taken through the center of the
tube having a flange formed by the method according to the present
invention with a sleeve and a nut positioned adjacent the flange;

Fig. 4 is a side elevational view showing the tip, die and tube prior

20  to insertion of the tube in the die;

Fig. 5 is a side elevational view showing the tip, die and tube with
the tube inserted in the die adjacent the tube stop;

Fig. 6 is a side elevational view showing the insertion end of the
tip inserted in the tube;

25 Fig. 7 is a side elevational view showing the insertion end and the
center portion of the tip inserted in the tube;

Fig. 8 is a side elevational view showing the insertion end, center
portion and tapered end of the tip inserted in the tube to form a flange
on the tube;
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is an inportant object of the present invention to provide a met hod
to allow for the formng of flanges on a variety of tubes.

O her objects and advantages of the invention shall becone t to
those skilled MPYH&Art upon a review of the following Spqé?ézg? gg‘p

description of the preferred enbodi nrent and the acconpanyi ng

dr awi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS 10
Fig. 1 is a side elevational view show ng the tube, die for

supporting the tube, tip and device for rotating the tip that can be used
to practice the method according to the present invention;

Fig. 1 Ais a cross-sect Figa#l is\a detailed wievaisbawing the tip sotatingf withgespect to
Fig. 2 is a cross- S?ﬁé in%‘éa{o ¥Arﬁ1watf%lﬁsg otnh{h%ut%rﬁeE gﬁdcent er of the tip,
Fig. 10 is a front elevational view of the head, slide and tip of the
device shown in Fig. 1 showing the two axes of rotation of the tip with
5 respect to the tube..

ESCRI E PREFERRED EMBODIM

The preferred embodiment and best mode of the present invention
will now be described in detail with reference to the accompanying
10 drawings. The present invention is directed to a method for forming a
flange on a tube. An example of a device that can be used to practice
the method of the present invention is shown in Figs. 1 and 2. The
device is indicated generally in the drawings by reference No. "10". As
shown in Fig. 1, the device 10 includes a support device or die 12, a tip
15 14 mounted on a slide 16, a head 18 that supports the slide 16, a shank
20 connected to the head 18, and a8 motor 22 operatively connected to
the shank 20 by a drive belt 24. it should be understood that other

devices can be used to practice the present invention.
As shown in Figs. 1 and 5, the die 12 defines a tube opening 26
20 that receives a tube 30. The tube opening 26 is preferably round and
has a diameter that corresponds to the outside diameter of the tube 30.
The die 12 includes a tube stop 32 adjacent the tube opening 26. As
shown in Fig. 5, the tube stop 32 is positioned a predetermined distance
D from the tube opening 26. The predetermined distance D between the
25 tube stop 32 and the tube opening 26 determines the ultimate size of the
flange to be formed on the tube 30. it has been found that the
predetermined distance D between the tube stop 32 and the tube
opening 26 should be in the range from about 0.110 inch to about 0.120
inch, with 0.115 inch being preferred. As shown in Fig. 9, the die 12
30 includes a predetermined flange shape surface 34 adjacent the tube



15: slide and bearings of the device showmn in Fig. 1; Fig. 3
IS a _cross-sectional viewtaken through the center of the t ube havi ng
a flange forned by the nethod according to the present i nvention with
a sleeve and a nut positioned adjacent the flange; Fig. 4is a
side el evational view showing the tip, die and tube prior 20 to insertion
of the tube WPYHETY e; Fig. 5is a side el evakSBYEMIHoW
showing the tip, die and tube with the tube inserted in the die

adj acent the tube stop; Fig.46 is a side elevational view
showi ng the insertion end of the tip inserted in the tube; 25

Fig. 7 is a side elevational view showing the insertion end and the

center portion of the tip inserted in the tube; Fig. 8is a

si de el evational gpeing2B) Tie Hiasge Shapd $urfac B4 iso®elstiface upon Whichithe and
tapered end of the tip inserted in the tube to forma flange .on the
t ube: Vo HYengeofthe tube will be formed in the method of the present invention.

PCT/ US96/ 17670 As shown in Figs. 1 and 5, the tube 30 can be placed in the tube

opening 26 of the die 12. The tube 30 includes a tube axis A that

5 extends longitudinally therethrough. The tube 30 includes an edge 36

that defines an opening 38. As shown in Fig. 1A, the tube 30 includes

an outside diameter O and an inside diameter |. In the preferred

embodiment, the tube 30 has an outside diameter O of 0.50 inch. The

tube 30 also includes a wall 40 having a predetermined wall thickness.

10 in the preferred embodiment, the preferred wall thickness is in the range

from about 0.035 inch to about 0.070 inch, with 0.049 inch being

preferred. If the outside diameter O is 0.50 inch and the wall thickness

is 0.049 inch, the inside diameter I is 0.402 inch. It should be

understood that the present invention can be used on a variety of tubes

15 having a variety of outside diameters and wall thicknesses, with the
above-identified dimensions being preferred.

Referring to Figs. 1, 2 and 6, the device 10 includes a tip 14. The
tip 14 has a tip axis B that extends longitudinally therethrough as shown
in Figs. 1 and 2. The tip 14 includes an insertion end 42, a tapered end

20 44 and a center portion 46 extending between the insertion and tapered
ends 42 and 44. The insertion and tapered ends 42 and 44 have larger
diameters than the diameter of the center portion 46. The insertion end
42 of the tip 14 has a diameter larger than the inside diameter | of the
tube 30. The center portion 46 of the tube 30 has a diameter smaller

25 than the inside diameter 1 of the tube 30. The tapered end 44 of the
tube 30 has a diameter larger than the inside diameter | of the tube 30.
As shown in Fig. 2, the tip 14 has a truncated hyperbolioidal shape. The
term "hyperbolioidal” is defined herein as a shape that tapers from a
larger diameter at a first end to a smaller diameter in the center to a

30 larger diameter at a second end.



3 - Fig. 9is a detailed view showing the tip rotating with
respect to the tube to forma flange on the tube; and

Fig. 10 is a front elevational view of the head, slide and tip of the
device shown in Fig. 1 showing the two axes of rotation of the tip with 5

respect to the tube. DETAI LED DESCRI PTI ON OF THRFRisb&7eRD
EVMBODI MENT ~ WO9T97M  The preferred enbodi nent and best node of the
present invention wi |l now be described in detail with reference to
t he acconpanying 10 draw ngs. The presentdinvention is directed to a
method for formng a fl ange on a tube. An exanple of a device that
can be used to practice the method of the present invention is shown
in Figs. 1 and 2. The device is indicated generally in the draw ngs

by reference No. "10". AAs shown iphiGgs. 1 randi 6. the tip iaxisiBii¢ @& a1 predetermieed 5
o Lmort o7 e <hhok i s o e RS AC0TRe Bl alea
a notor 22 operati vpéh thavange ébr about 5° to abioat 355 nwit 0 Obbeingpretesrade| As 24.
{ theslg(r)(lilsce]ln:3 ei ﬂcgﬁ[ ?tgggcq'it}en%elg\gvhtﬁfs predetermqgevd gﬁéleca?]gw%ethgst?pd 1530'%38%\96
5 engage the edge 36 of the tube 30 to form a flange.
As shown in Fig. 2, the tip 14 is mounted on the slide 186.
Bearings 50 are positioned between the tapered end 44 of the tip 14 and
the slide 16. This aliows the tip 14 to freely rotate about tip axis B. As
shown in Fig. 1, the slide 16 is mounted on the head 18. The head 18
10 is connected to the shank 20. The shank 20 is rotated by the drive
motor 22 that is connected to the shank 20 by the drive belt 24. The
interconnection of the shank 20 with the tip 14 causes the tip 14 to
rotate along tube axis A which is coincident with the longitudinal axis of
the shank 16. As shown in Fig. 10, the tip 14 rotates along both the
15 tube and tip axes A and B, respectively, as indicated by the arrows. The
rotation of the tip 14 along both axes A and B causes the tip to "wobble"
around the edge 36 of the tube 30. The tip 14 is rotated at a
predetermined speed. [t has been found that the preferred speed is
500 rpm. The speed can vary depending on the application.
20 As shown in Fig. 6, the rotating tip 14 is inserted in the opening
38 of the tube 30. The tip 14 engages the edge 36 to0 cause the edge
to contact the predetermined flange shape surface 34 to form a flange
52 on the tube 30. As shown in Figs. 6 through 9, the insertion end 42
of the tip 14 expands the edge 36 of the tube 30. The center portion 46
25 of the tip 14 shapes the edge 36. Finally, the tapered end 44 of the tip
14 presses the edge 36 against the flange shape surface 34 to form the
edge into the flange 52. It has been found that the present invention
results in a flange on a tube that has superior mechanical properties due
to the integrity of the tube wall at the junction between the flange and
30 the tube. In prior art flanges, the tube wall would become weaker due



As shown in Figs. 1 and 5, the die 12 defines a tube opening 26 20 t hat
receives a tube 30. The tube opening 26 is preferably round and has
a di ameter that corresponds to the outside diameter of the tube 30.

The die 12 includes a tube stop 32 adjacent the tube opening 26. As
shown in Fig. 5, the tube stop 32 is positioned a predeterm ned di stance
D fromthe tuM¥@IPYA ng 26. The predeterm ned di stance D bePREANIFITE7025
tube stop 32 and the tube opening 26 determnes the ultinmate size of the
flange to be fornmed on the tube 30. It hasgbeen found that the
predeterm ned di stance D between the tube stop 32 and the tube

opening 26 should be in the range fromabout 0.110 inch to about 0.120
inch, with 0.115 inch being preferred. As shown in Fig. 9, the die 12 30

{Agclggfiig 7§Opr edet abm@deﬁrﬂﬁenmm metalogrourd el @c@ﬂbf tthe 5&#3%%’/917670
4 formation of the flange. The present method, in which the tip has a
hyperbolioidal shape and rotation on two axes, provides a superior flange
on the tube.

5 Referring to Fig. 3, a sleeve 60 and a nut 62 can be placed
adjacent the tube 30 and flange 52 after the flange has been formed.

The nut 62 is used to connect the tube 30 to another member.

Experimental data are set forth in the example as follows:
XAM

10 A tube having an outside diameter of 0.5 inch with a 0.049 inch
wall thickness and an inside diameter of 0.402 inch was placed on a die
having a tube opening adjacent a tube stop. The tube stop was
positioned 0.115 inch from the tube opening on the die. The die included
a flange shape surface adjacent the tube opening. The flange shape
15 surface had the shape of the flange to be formed on the tube. The tube
had a tube axis that extended longitudinally therethrough. The tube
included an edge that defined an opening. The edge was positioned
adjacent the tube stop on the die so that 0.115 inch of the tube was
positioned between the flange shape surface of the die and the tube stop.
20 A tip was positioned adjacent the edge of the tube. The tip had a
tip axis extending longitudinally therethrough. The tip had a
hyperbolioidal shape. The tip inciuded an insertion end, a tapered end
and a center portion between the ends. The insertion end had a diameter
that was larger than the inside diameter of the tube. The center portion
25 of the tip had a diameter that was smaller than the inside diameter of the
tube. The tapered end of the tip had a diameter that was larger than the
inside diameter of the tube. The tip was positioned with respect to the
tube so that the tip axis was at a 10° angle with respect to the tube axis.
The tip had the ability to rotate along the tube and tip axes. The tip was
30 rotated at 500 rpm. The rotating tip was inserted in the opening defined



openi ng 26. The flange shape surface 34 is the surface upon which the
flange of the tube will be fornmed in the nethod of the present invention.
As shown in Figs. 1 and 5, the tube 30 can be placed in the tube

opening 26 of the die 12. The tube 30 includes a tube axis Athat 5
extends | ongitudinally therethrough. The tube 30 includes an

that defines MO8BEAThg 38. As shown in Fig. 1 A the tube 38€?g§?§§gg

an outside dianeter O and an inside dianmeter |I. In the preferred

embodi ment, the tube 30 has an outside dianfeter 0 of 0.50 inch. The

tube 30 also includes a wall 40 having a predeterm ned wall thickness. 10
In the preferred enbodi ment, the preferred wall thickness is in the range
from about 0.035 inch to about 0.070 inch, with 0.049 inch being
preferred. |f the Gytthededgh anthertubei SThe 6p was maved tonerdahe edgecahthes
is 0.049 inch, the inside.diapeter | [S.0. i pch. S ;

under st ood that thdY P&eﬂ?‘ei P/e?ﬂqagﬁhctg% g«g&hggdﬁgn{%bevg@fégggg#m?ﬁ%ét 15
having a variety ofse8uhds.d Duingrhisstimenttss inskttidrhend erpamded thet édgenof the
above-identified dinensions beiq i

referre Referri.n
Figs. 1. 2 and 6,  (HESBBICSBTOrHinE AaBePad the.edap andthe tapbieaiiartbffof fhe .
tip axis B thatg exiygyesmb debhtdét With the éddeand foighedithesédh@into a flarige By gs.
1 and 2. The tip 14 includes an insertion end 42, a tapered end 20 44 and

a center portion 4pressiondhegdaeegaidst the-flanga-shanmsuirre ebihecsdie. ends

dramsters than the di anttel P THRESGLRY St SFndJusesihe g dhes cameres
from the die. A sieeve and a nut were positioned adjacent the flange for
future use.

10 The above detailed description of the present invention is given for
explanatory purposes. It will be apparent to those skilled in the art that
numerous changes and modifications can be made in the example of the
invention described above without departing from the scope of the
invention. Accordingly, the whole of the foregoing description is to be

15 construed in an illustrative and not a limitative sense, the scope of the

invention being defined solely by the appended claims.



42-of the tip 14 has a diranet ertarger—than the inside diameter |
tube 30. The center

t han the inside di anet
tube 30 has a di aneter

As shown in Fi

term "hyper b P%M"Hg?
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1 and 6,
with respect to the tube axis A

ube 30 has a di aneter small er

mnmmm&,mp !'30 The saparad ond 44 of t he

Fargert t i nside dianeter |
the tip 14 has a truncated hyperboli oi
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5
the tip axis Bis at a predeterm ned
The predeterm ned angl e can

CLAIMS
We claim:

1. A method for forming a flange comprising the steps of:

{a) placing a tube having a tube axis extending longitudinally
therethrough on support means for supporting said tube, said tube having
an edge defining an opening, said support means having a predetermined
flange shape surface adjacent said edge; .

(b) positioning a tip having a tip axis extending longitudinally
therethrough adjacent said edge, said tip having a substantially
hyperbolioidal shape, said tip axis being at a predetermined angle with
respect to said tube axis, said tip rotating along said tube and tip axes;

{c} inserting said rotating tip in said opening of said tube;
and

{d) engaging said edge with said tip to cause said edge to

contact said predetermined flange shape surface to form a flange on said
tube.

2.
diameter of 0.50 inch with a predetermined wall thickness.

3.
thickness is in the range from about 0.035 inch to about 0.070 inch.

The method of claim 2, wherein said predetermined wall

4, The method of claim 3, wherein said predetermined wall
thickness is approxim_atelv 0.049 inch.

5. The method of claim 1, wherein said support means is a die
defining a tube opening for receiving said tube.

The method of claim 1, wherein said tube has an outside

of the
25

of the tube 30.

I s defined herein as a shape that tag’gb’s'ﬁpégﬁxoa-rhe

| arger dianmeter at a first end to a smaller dianeter

in the center to a 30
| arger diameter at a second end.
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bein the r [err] to about 15[err], with 10[err] being
preferred. |mfm mllnmmmmugd below this predeterm ned angle allows the tip
14 to property ¢ 5L Bnghge the edge 36 of the tube 30 to forma fl ange.

As shown in Fig. 2, the tip 14 is nounted on the slide 16. Beari ngs
50 are positioned between the tapered end 44 of the tip 14 apérmusosnrciohe
slide 16. Thi sV the tip 14 to freely rotate about tip axis B. As
"shown in Fig. 1, the slide 16 is nounted on the head 18. The head 18 10 is
connected to the shank 20. The shank 20 is®otated by the drive

notor 22 that is connected to the shank 20 by the drive belt 24. The

I nterconnection of the shank 20 with the tip 14 causes the tip 14 to

rotate along tube axis A which is coincident with the |ongjtudinal axis of
the shank 16. As shown 6 Fi gheipethageot p\sim@.rwha{e@%sa!do%g ipslugdes fetupe

Lube and L1P axes A BRheRyiarsairflddetbiningd disBaAartr6h Laia thse Bpedir: | The

rotation of the tip causes the tip to "wobbl e"
around the edge 36 of the tube 30. The tip 14 is rotated at a

predet erm ned speed. It Jhas en f t A r L S
500 rpm The speed can ry ﬁﬁéﬂ%‘?‘ﬁag’éﬁgﬁﬁ&Q’@Sﬁ'@%ﬁ?@ﬁ&%ﬁmﬁa's‘%e
shown in Fig. 65 thginqheiramge from dBoits0.1MQeintledo iabouti®. 12G:ni ng 38

of the tube 30. The tip 14 engages the edge 36 to cause the edge to
contact the predeterm ned fl ange shape surface 34 to forma flange

52 on the tube 30. As shgwn ithethéthod®fCidiAT9Whereih 88idipiediteirhimed aiktdice
of the tip 14 expands the edge 36 of the tube 30. The center portion 46 25

of the tip 14 shapeis approsimptelydd. 146rBENy  the tapered end 44 of the tip
14 presses the edge 36 against the flange shape surface 34 to formthe

10 9. The method of claim 5, wherein said predetermined flange

shape surface is adjacent said tube opening.

10. The method of claim 1, wherein said tube includes an
insertion end, a tapered end and a center portion extending between said

15 insertion and tapered ends.

11. The method of claim 10, wherein said insertion and tapered
ends have diameters larger than the diameter of said center portion.

20 12. The method of claim 1, wherein said predetermined angle
is in the range from about 5° to about 15°.

13. The method of claim 12, wherein said predetermined angle
is approximately 10°.
25
14. The method of claim 10, wherein said tube defines an inside
diameter, said insertion end of said tip having a diameter larger than said

inside diameter.

This. Sheet Has Been Reﬂlaced




edge |nt | ange 52. It has been found that the present invention
results m ,j 3‘ tube that has superior nechani cal properties due
to the i ube wal | at the junction between the flange and
~ I

the tube. In prlor art flanges, the tube wall woul d become weaker due
MD 97/ 19770 PCT/ US96/ 17670
6 t WOt93@973®f or nat i on of the netal around the edge BFYREI$The
during formati on of the flange. The present nethod, in which the tip
has a hyper bol i oi dal shape and rot &0i on on two axes, provides a
superior flange on the tube. 5 Referring to Fig. 3, a sleeve
60 and a nut 62 can be pl aced adj acent the tube 30 and fl ange 52

after the flange has been forned.
15. The method of claim 14, wherein said center portion has a

diameter smaller than said inside diameter of said tube.

16. The method of claim 15, wherein said tapered end has a
5  diameter larger than said inside diameter of said tube.

17. The method of claim 1, wherein said tip is rotated at a
predetermined speed.

10 18. The method of claim 17, wherein said predetermined speed
is approximately 500 rpm.

19. The method of claim 11, wherein when said tip engages

said edge of said tube, said insertion end expands said edge, said center

15 portion shapes said edge and said tapered end forms said edge into a
flange.

20. The method of claim 1, further including the steps of:
{e) removing said tube from said support means; and
20 (f) positioning a sleeve and a nut adjacent said flange.

T



The nut 62 is used to connect the tube 30 to another nenber.
Experi-nental data are set forth in the exanple as foll ows:

EXAVPLE 10 A tube having an outside dianeter of 0.5 inch with a

0. 049 inch wal | thickness and an inside diameter of 0.402 inch was
pl aced on a di havi ng a tube openi ng adj acent a tube ube
stop was %%03|t|oned 0.115 inch fromthe tube opening oﬁkﬁ%gw %W&The
di e i ncl uded a fl ange shape surfach@dJacent t he tube opening. The
fl ange shape 15 surface had the shape of 'the flange to be fornmed on the
tube. The tube had a tube axis that extended |ongitudinally

t heret hrough. The tube I ncl uded an edge that defined an opening. The
edge was positioned adj acent the tube stop on the die so that 0.1 15

inch of the tube S

the die and the tule stgp
of the tube. The tilp had a
t her et hr ough.

osi tioned betweenghhe flange shape surface of
Atip wasd-posifﬂi oned adj acent the edge
I p axis extenolno | ongitudinally
hyper bolyl &f Pdy=ghape. The tip(dncl uded
aﬁd q} ‘nn- g tion between the
3 $ | arger thapthe

i nsi de di anet er e—Cent d a

di aneter that was s be. The
tapered end of the tji i nsi de
di aneter of the tubg. The t}jp ma p05|t 0 fRe t ube

NG hef t Ybe/Ndxi s.
ip @xek. [ThA tip was

so that the tip axi
The tip had the ability to rg#ate al 6

30 rotated at 500 rpm The rotatifng tlcwm, [ Wt /i nf t e bpgni hg
def i ned < | « of
-t -t - —f—
L ’
3|
o §
¢
S
Q

—F1G. 3
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7 . by the edge on the tube. The tip was noved toward the edge of
t he tubing. The tip engaged the edge of the tube for approxinately 4
seconds. During this tine, the insertion end expanded the edge of the
tube, the center of the tip shaped the edge and the tapered t he
5 tip cane YO Hct with the edge and forned the edge m?gflg "‘faﬁ?aér?ge
pressi ng the edge agai nst the flange shagf surface of the die.
After the flange was fornmed on the tube, %e tube was renoved from
the die. A sleeve and a nut were positioned adjacent the flange for
future use. 10 The above detail ed description of the present
i nvention is given for

2
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expl anatory purposes. It will be apparent to those skilled in the art that
nunmerous changes and nodifications can be made in the exanple of the

i nventi on described above wi thout departing fromthe scope of the

i nvention. Accordingly, the whole of the foregoing descriptionis to be 15

construed in an wddabfgti ve and not a limtative sens
I nvention being defined solely by the appended cl ai ns.
8 CLAI-M5
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5 - 2. The nmet hod of claim 21, wherein said tube has an outside

di aneter of 0.50 inch with a predeterm ned wall thickness. 3.
The met hod of claim2, wherein said predeterm ned wall t hi ckness is
in the range from about 0.035 inch to about 0.070 inch. 10 4.
The nethod of claim3, wherein said predeterm ned wall | S
appr oxi mat el y WO YUY Thch. 5. The net hod of cr%%?éé
wherein said support nmeans is a 15 di e defining a tube opening for
receiving said tube. 6. T4yd4 net hod of claimb5, wherein said
di e includes a tube stop positioned a predeterm ned distance from
sai d tube openi ng. 20 7. The nmethod of claim®6, wherein said

pr edet er mi ned di stance is in the range fromabout 0.110 inch to about
0. 120. 8. The nethod of claim 7, wherein said predeterm ned

di st ance




is échh 25 9. The nethod of claims5,
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We claim:
1. CANCELLED.
5 2. The method of claim 21, wherein said tube has an outside .

diameter of 0.50 inch with a predetermined wall thickness.

3. The method of claim 2, wherein said predetermined wall
thickness is in the range from about 0.035 inch to about 0.070 inch.
10 -
4, The method of claim 3, wherein said predetermined wall
thickness is approkimately 0.049 inch.

5. The method of claim 21, wherein said support means is a
15 die defining a tube opening for receiving said tube.

6. The method of claim 5, wherein said die. includes a tube
stop positioned a predetermined distance from said tube opening.

20 7. The method of claim 6, wherein said predetermined distance
is in the range from about 0.110 inch to about 0.120.

8. The method of claim 7, wherein said predetermined distance
is approximately 0.115 inch.

25
.9. * The method of claim 5, wherein said predetermined flange
shape surface is adjacent said tube opening.
10. CANCELLED.
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12. \Thm wherein said predeterm ned angl e s in
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14. CELLED. 10" s 15. CANCELLED.

15 . 17. The nethod of claim 21, wherein sai NNE m,.'.:.:. '
predet er mi ned speed. 18. The net hogd=e™"Cl al T i Sai d
pr edet er mi ned speed i S appr oxi mat | y 500 rpm 20 19.
CANCELLED. -

11. CANCELLED.

12. The method of claim 21, wherein said predetermined angle
is in the range from about 5° to about 15°.

5
13. The method of claim 12, wherein said predetermined angle
is approximately 10°,
14. CANCELLED.
10
15. CANCELLED.
- 16. CANCELLED.
15 17. The method of claim 21, wherein said tip is rotated at a
predetermined speed.
18. The method of claim 17, wherein said predetermined speed
is approximately 500 rpm. |
20
19, CANCELLED.
20. The method of claim 21, further including the steps of:
(e) removing said tube from said support means; and
25 (f) positioning a sleeve and a nut adjacent said flange.

-21. A method for forming a flange comprising the steps of:
(a)  placing a tube having an inside diameter and a tube
axis extending longitudinally therethrough on support means for
30 supporting said tube, said tube having an edge defining an opening, said
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2Q0. The nmethod of claim 21, further including the steps of:

R L LIS 96 /17470

met hod for formi Aig & 1 arfge *conprising the steps o
pl acing a tube having an inside dianeter and a tube
| ongi tudi nally therethrough on support {gans for 30
sai d tube having an edge defining an opening, said
suppoit nmeans having a predeterm ned fl ange shape surface adjacent

support means having a predetermined flange shape surface adjacent
said edge; .
(b}  positioning a tip adjacent said edge, said tip having
an'insertion end, a tapered end and a center portion extending between
5 said insertion and tapered ends, said_ insertion end having a diameter
larger than said inside diameter of said tube, said center portion having
a diameter smaller than said ihside diameter of said tube, said tapered
end having a dia.meter larger than said inside diameter of said tube, said
tip having a tip axis extending longitudinally therethrough, said tip axis
10 being at a predetermined angle with respect to said tube axis, said tip
rotating along said tube and tip axis; |
(c)  inserting said rotating tip in said obening of said tube;
and R
(d)  engaging said edge of said tube with said tip to cause
15  said insertion end to expand said edge, said center pbrtion to shape said
edge and said tapered end to'press said edge against said flange shape
surface to form a flange on said tube.
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(54) Title: METHOD FOR FORMING A FLANGE ON A TUBE
(57) Abstract

A method for forming a flange (52) on a tube
(30) includes the steps of: (a) placing a ttbe having
a tube axis extending longitudinally therethrough
on a support device (12) for supporting the tube,
the tube having an edge defining an opening, the
support device having a predetermined flange shape
surface (34) adjacent the edge; (b) positioning a tip
(14) having a tip axis (B) extending longitudinally
therethrough adjacent the edge, the tip having a
substantially hyperboliodal shape, the tip axis being
at a predetermined angle (X) with respect to the tube
axis, the tip rotating along the tube and tip axes:
{c) inserting the rotating tip in the opening of the
tube; and (d) engaging the edge with the tip to cause
the edge to contact the predetermined flange shape
surface 1o form a flange on the tube.




