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A method of forming an
improved finger grip at the grip-
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per end of a paperboard tampon
tube is disclosed. This gripper
end has an outwardly rolled edge
produced by applying moisture

to the gripper end of the paper-
board tube having a diameter of
less than about 25 mm, heating
a forming tool to about 100 °F
to about 350 °F, rotating the pa-
perboard tube with respect to the
forming tool at a rate of about
50 to 1000 rpm, and contacting

the gripper end of the paperboard

|0}

5

\ig

tube with the forming tool for about 0.2 to about 5 seconds. In this manner, the forming tool rolls the gripper end oftlwpaperboard tube
outwamdly to form a radiused surface at the outside of the gripper end of the paperboard applicator tube. The resulting tampon applicator

is also disclosed.




Patent No. 4,755,164; Huffman, U.S. Patent no. 4,573, 964: 1§ Lt shead
¢ Berfidair

U.S. Pat erWO/96/20684508, 531; all| teach various aspects

appl i cators. Tanmpon applicators, whether paperboard or plastic,
generally incorporate surface features at the rear or gripper end to
allow the user to nore or less securely 20 hol d the applicator while
ejecting the tanmpon fromthe opposite end of the applicator. Wile
pl astic applicators can general ly have pronounced gripper ends by
nat ure of their fabrication, the gripder end configuration of

paper board applicators is nmore limted. Eo%,%é? 1]} C<dd.egner et al.

teaches a lightly groove&&s : ' e
nore pronounced grooves form ng rings in the gripper end; H nzmann
di scl oses both gigrlldp e &) g{]ea q:gvi ng a reduced dianeter and surface

i ndent ati ons; -~ Huf f man both téach finger grip areas
30 having substant Thiilsy invemeionli xedases tRch gtethed fphgdabricatgngs
taught in Lhis BabQbsdlalddibdr TabBt18REDELY HeYing a PASHASLe| BECrIdd P
during ejeCtion®o0 e tanpon. Paper boar d %ﬁpllcato&i gav%_been
linited by the than about 25 mm which have an outwardly rolled finger

grip.

Background of the Inve [-)

10 Paperboard tampon applicators which include a pair of

telescoping cylinders are well known in the art. For

- ‘example, Wiegner et al., U.S. Patent No. 4,412,833;

Beastall et al., U.S. Patent No. 5,087,239; Hinzmann, U.S.

Patent No. 4,755,164; Huffman, U.S. Patent no. 4,573,964;

15 Whitehead, U.S. Patent No. 4,508,531; all teach various

aspects of these applicators. '

Tampon applicators, whether paperboard or plastic,

generally incorporate surface features at the rear or

. gripper end to allow the user to more or less securely

20 hold the applicator while ejecting'the tampon from the

opposite end of the applicator. While plastic applicators

can generally have pronounced gripper ends by nature of

their fabrication, the gripper end configuration of

paperboard applicators is more limited. For example,

25 Wiegner et al. teaches a lightly grooved grip; Beastall et

al., teaches a series of more pronounced grooves forming

rings in the gripper end; Hinzmann discloses both a grip

area having a reduced diameter and surface indentations;

and Whitehead and Huffman both teach finger grip areas

- 30 having substantially reduced diameter. Each of the finger

grips taught in this prior art has a limited ability to
prevent finger slip during ejection of the tampon.

Paperboard applicators have been limited by the

SUBSTITUTE SHEET (RULE 26)
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def ormati on accepted by the paperboard applicator stock before it is
destroyed by the grip- form ng process steps. Therefore, the finger
grip areas are generally only formed with minimal raised rings or 5
gr ooves. In view of the shortcom ngs of the prior art, what is
needed i s a paperboard tanpon applicator which has i ncreased
distortion of the tanpon applicator stock-td - ‘provide for nore

pronounced finger grips _ _
amount of deformation accepted by the paperboard

applicator stock before it is destroyed by the grip-
forming process steps. Therefore, ;the finger grip areas
are generally only formed with minimal raised rings or

5 grooves. . a

| In view of the shortcomings of the prior art, what is
needed is a paperboard tampon applicator which has '
increased distortion of the tampon applicator stock to
provide for more pronounced finger grips-.

10 : S .
8 the Inventio _

The present invention relates to a method of. forming
an improved finger grip at the gripper end -of a tampon
tube. This gripper end has an outwardly rolled edge

15 produced by applying moisture to the gripper end of the
paperboard tube having a diameter of less than about 25
mm, heating a forming tool to about 100 °F to about 350 °F,
rotating the paperboard tube with respect to’ the forming
3 tool, preferably at a rate of about 10 to 1000 rpm, and
20 contacting the gripper end of the paperboard tube with the
forming tool for about 0.2 to about 5 seconds. In this
manner, the forming tool rolls the gripper end of the
paperboard tube outwardly to form a radiused surface at
the outside of the gripper end of the paperboard

25 applicator tube. ' '

' The present invention works well with paperboard
tampon tubes which are formed either by the spiral winding
of paper and/or cardboard layers to form a continuous tube

. or by the rolling of relatively rectangular, paperbdard
30 tube blanks. The more pronounced finger frip allows the
use of slicker coatings on the applicator tube surface.



J
10 Summary of the | nventi on The present inv ' rel ates
to.a nmet hodVQP6 an inproved finger grip at the ’6‘:%%%(“@% of

a .t anpon t ube. This gri pper end has an outwardly rolled edge 15

- produced by applying noisture to-the gripper end of the paper board
tube having a dianeter of |ess than about 25 mm heating a form ng
tool to about 100 [err]F to about 350 [err]F, rotating the paperboard
tube with respect to the form ng tool, preferably at a rate of about
10 to 1000 rpm and 20 contacting the grippér=end of the paperboard tube
with the form, ng tooI for about 0 2 to aoout 5 seconds. In this
manner, the for ni AE2E iptic i A =83 t he paperboard tube
outmardly to forma radlused surface at the out si de of the gri pper

end of the paperboard PRI i, Q n
wor ks wel |l with paper béé?'drg 1 "ﬁg{ﬁ? atl'!"be%esa v%a%?tr%?ae ?o‘r:%é %ﬁ?’ﬂ%’&%o%
spiral wi nding havidhgpaptwarnddiyoroldedbgxipperyendst.o fornta contlnuous

t ube orgby the rolling of relatively rectangular, paperboard 30 t ube

bl anks. The more pronounced finger frip allows the use of slicker
coatings on the applicBigureyBeiliustrates an enlarged cross-section along

line 2-2 of Figure 1.

. Figure 3 illustrates an enlarged cross-section of the
10 laminated tube stock which is used in a preferred
embodiment.

Figure 4 illustrates the moistening of -the gripper
end of a tube in preparation for the edge rolling process.

15 |
Figures S5A-5C depict the sequence of forming the

outwardly rolled edge in a tampon applicator barrel.

Detajled Description of tgp Invention

20 " Referring initially to Figs. 1 and 2, the <tampon
applicator 10 includes at least one tube 12 having an
ejection end 14 and a gripper end 16. The tube 12 has an
outwardly rolled edge 18 at its gripper end 16. 1In use,
the barrel 12 of a tampon applicator 10 is generally held

25 between a user’s thumb and middle finger, while the
plunger 20 is manipulated by the user’s index finger. The
rolled edge 18 forms a flange at the end of the barrel 12
which helps to keep it from slipping through the user’s
finger as the plunger 20 is pushed into the barrel 12. Of

30 course, the plunger 20 may also be formed of a paperboard
tube and may include an outwardly rolled edge 22 at its
gripper end 24. |
_ Referring now to Figs. 4 and 5a-5C, a previously
formed tube 100 having a diameter of less than about 25 mm



WD 96/ 20684 : - PCT/ US95/ 16817

- 3 - WO 96/38684cf Description of the Draw ng PCT/Y895416817
illustrates a paperboard tanpon applicator having outwardly rolled
gri pper ends. 5 Figure 2 illustrates an enlarged cross-section
al ong line 2-2 of Figure 1. Figure 3 illustrates an

enl arged cross-section of the 10 | am nated tube stock which is used
in a preferred enbodi ment .

. - 4 -

is seated in a collet device 102 which holds the tube 100

firmly in place ﬁhile also providing a stop 104 to allow

the correct seating depth. The collet 102 holding the

tube 100 is then rotated to provide for at least one

5 rotation of the tube 100 during the formation of the

outwardly rolled edge. Thus, if it takes about one second

to fofm a rolled edge from tube-to-forming tool contact

until the edge is fully rolled, without any'additional

dwell time, the collet device 102 would rotate at a speed

10 of at-leaét about 60 rpm.  Under preferred applicatbr

forming conditions, the collet device 102 would rotate at

a speed of about 10 rpm to about 1,000 rpm, more

- preferably about 50 rpm to 500 rpm, and most preferably

about 100 rpm to 380 rpm. : o

15 . Moisture 106 is applied to the tube 100 in the region

of the gripper end 108 to help to soften the fibers in the

rolling zone 110 to reduce material splitting. The

moisture 106 is preferably applied after the collet 102 is
rotated, but moisture 106 may also be applied before the _

20 tube 100 is rotating on the collet 102. Moisture 106 can

be applied as a fine mist of water, steam, water spray,

dipping into an aqueous bath, and the like. It is

preferred that about 5 to 50 mg of moisture is added to

the tube 100 at the gripper end 108 to facilitate the edge

25 rolling procedure. More preferably, about 10 to 30 mg,

and most preferably, about 10 to 20 mg of moisture is

added to the tube 100. | |

The moistened tube 100 which is rotating in the

collet device 102 is then brought into contact with a

30 stationary forming tool 112 (Eigs. 5A-5C). Preferébly,

the collet device 102 is moved toward the forming tool 112

‘at. about 2.5 cm/sec to about 11.5 cm/sec. In a

particularly preferred embodiment; the collet device 102

' is moved toward the forming tool 112 at about 6 cm/sec.



ngure 4 illustrates the noistening of the gripper end of a tube in

pr epar at i onrWPA@6/20484 edge rol | i ng process. 15 Fi guPEI/USAS/H817
depi ct the sequence of formng the outwardly rolled edge in a tampon
. applicator barrel. - Det ai | ed Description of the Invention 20
" Referring initially to Figs. 1 and 2, the tanpon applicator 10
I ncl udes at | east one tube 12 having an ejection end 14 and a gri pper
end 16. The tube 12 has an outwardly rolled edge 18 at its gri pper
end 16. In use, the barrel 12 of a tampdn-applicator 10 is generally

hel d 25 between a user's thunb and mddle finger, while the
pl unger 20 is manilhg forming tooluddp' EaYnhexh¢¢‘hg@rt° TBhout 100 rBIt@daltegé

18 forms a flange sxjp t ke, e@&éﬁeﬁmwaabﬁhtﬂzoo °F Webcraml P, t Cak§Clndie

from slipping through t He User, Jinger as the ger 20" i s pushed
into the barrel 1Preferapbly @thﬂ‘%*'e 2%51er| uﬁﬁ&PrZGhﬁag‘“gﬂes&%’eW $fthe
. paper board tﬂdmm@ltmn nngl HtgasByyt thedtyllet |devicga @P cdntimues

A11PDET 00 Bt i apve FEHEF, W bRy tagd 3% Shibrety PRk e
_ sufficient length of the rolling zone 110 of the tube 100
into the forming tool 112 to roll the gripper edge 108 of
the tube 100 outwardly to form a finger grip flange 114.
The exact amount of tube 100 which is fed into the forming
10 tool 112 will generally depend on the radius of the rolled
edge 114, which will be recognized by the ordinarily
skilled practitioner. When the collet device 102 reaches
its maximum extension toward the forming tool 112 (Fig.
5C), it may be held for about 0.25 to about 3 seconds to
15 set the rolled shape 114. :

After the desired forming time has been reached, the
collet device 102 is retracted from the forming tool 112
and the finished tube 100 is ejected from the collet 102.
While the invention is herein described with reference to
20 a stationary forming tool 112 and rotating, moving collet
device 102 holding the tube 100, the invention also
functions with other combinations as long as the relative
rotation and movement between the tube 100 and forming
tool 112 are maintained. The resulting rolled edge 114
25 can have a radius of about 0.5 to 2 mm, preferably about

0.75 to about 1.25 mm, and most preferably, about 1 mm.
The heat of friction caused by rotating the tube 100
with respect to the forming tool 112 along with the
applied heat tend to drive off the applied moisture 106 in
30 the rolling process. In addition, the heating step also
stabilizes the rolled shape 114. Finally, it is helpful
to drive off all applied moisture 106 in order to reduce
the likelihood of the applicator tube fostering the growth
of undesirable microorganisms. Such growth can be
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- 4 - WO 96/20884scat ed in a coll et device 102 whi ch hol ds pdpuseshesiy00
firmy in place while also providing a stop 104 to allow . the correct
seat i ng dept h. The collet 102 hol ding the tube 100 is then rotated
to provide for at |east one. 5 rotation of the tube 100 during the
formati on of the outwardly rolled edge. Thus, if it takes about one
second to forma rolled edge fromtube-to-formng tool contact

until the edge is fully rolled, wthout apygadditional dwel | tine,
the collet device 102 would rotate at a speed 10 of at |east about 60
rpm Under praderiménta]! ittt ¢he healtR' mﬂgﬂﬁndhbéﬁn%ft%éokhﬁbon

devi ce 102 woul at - a speed of about 10 rpm to about
1,000 rpm ékﬁf&éh@ Teferably about 50 rpmto 500 rpm and nost
preferably abdthe 166rmpngt €adA0 132N preferably has a low friction
surface where the tube edge 108 is rolled. This surface
5 can be a highly polished surface, such as stainless steel,

a teflon-coated surface, and preferably, a teflon-coated
stainless steel surface. Additional lubrication provided,
e.g., by wax and other known lubricants can also improve
the edge rolling process. '
10 - In a particuiarly preferred embodiment, a cardboard
barrel and plunger are fabricated by laminating a waxed
paper layer 200 to a cardboard layer 202 to provide
applicator stock 204 having a thickness of about 0.3 to
0.4 mm. The barrel and plunger may then be formed into a
15 tube having wax outer surface and a longitudinal seam, as
described, for example in EP-A-0 581 136, or U.S. Patent
‘'No. 4,755,164, the disclosures of which are herein
incbrporated by reference. Of course, this invention may
also be used with spiral-wound tubes. The barrel and
20 plunger tubes which are formed'have an inside diameter of
about 14.5 and 13 mm, respectively. Generally, the
plunger will have a smaller diameter than the barrel in
order to be accommodated within the barrel. We have found
that we can form outwardly rolled edges on tubes having an
25 inside diameter of less than about 25 mm, preferably about
10 to 20 mm, and most preferably, about 11 to 18 mm. The
gripper ends of both the barrel and plungef tubes may then
be rolled according to the present invention to result in
the tampon applicator illustrated in Fig. 1 wherein a
30 _tampoh pledget is enclosed in the barrel.

The useful paperboard stock for the formation of the
applicator tubes will be-3recognized by the skilled
artisan. A representative, non-limiting 1list of such
stock includes paperboard, cardboard, cup stock, paper,



15 Moi sture 106 is applied to the tube 100 in the region of
the grippe™@9@20688 to help to soften the fibers in the PCT/URIY817z 0ne
110 to reduce material splitting. ;Théi . .~ noistbie 106 is preferably
applied after the collet 102 is . rotated, ::but noisture 106 may al so be
applied before the 20 tube 100 is”rotating on.the.collet 102. Misture
106 can be applied as a fine mst of water, steam water spray,

di pping into an aqueous bath, and the |iKke. It is preferred that
about 5 to 50 ng of noisture is added to - 7 +he tube 100 at the gripper
end 108 to facilitate the edge 25 rolling procedure. Mre preferably,
about 10 to 30 ngand theahikewsiThecstock|gan have adhickness of ahauk 0.2

is  added to tBeol4bgml00.rhis stock B shARTRAtbdPerlRathicC riith a
rotating in the collet device 102 1s then t into contact with_a

br ough
30 stationary fEGPWPRg XA¥RT 142 PrPyides A 5%‘}‘9°ng oQugr, surfacento the
col l et device 102tampoRnVedppDiGatiot hetulsy )i NgTheolcdvier layext m@guthaveSa

rbodi ment, She. cERFEKRRES ok Shout 070p Jeg 0. WL A ARrb AU RAE I nopr,
at about 6 cm seclimiting list of such cover layer material includes wax,
plastic, and the like. A representative, non-limiting
list of plastic material includes polyolefins such as
polyethylene and polypropylene, polyesters such as
10 polyethylene terephthalate, cellophanes, nitrocelluloses,

-and the 1like.

The specification and embodiments above are presented

-to aid in the complete and non-limiting understanding of

15 the invention disclosed herein. Since many variations and

embodiments of the invention can be made without departing

from its spirit and scope, the invention resides in the
claims hereinafter appended.
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- 5 - WO 96/20684 f or i ng t ool ted to about 1POT/USY¥i6B1% O
about 350 [err]F, pr [err]F to 250 [err]F, and nore

_ EE ;
preTerably about 225 [err] ngPLAdEﬁ t ube100 contacts the form ng
tinues 5 to nmove toward the

i tawi he coll
1“' H Iﬂ "l“ereby feeding a - “‘sufficient length of the rolling
e tu e 100 into the forming tool 112 to roll the

grlpper edge 108 of t he tube 100 outwgrdly to forma finger grip
The exact amount of tube 100 which is fed into the

fl ange 114.

formng 10 tWHATIZSWCLAIMEDeXS:|y depend on the radius of the rolled
edge 114, which will be recognized by the ordinarily skilled
practitioner. Wen the col | et device 102 reaches its maxi mum

extensi on toward thelfor#f Rgthed ofi fquming an outwyrdly nej}led ledige fa
about 0.25 to GQOMfiﬁpé?CQﬁdSofoalﬁaperﬁéérahﬁaﬁﬁbheﬂpﬁﬂiﬁﬁt$¥4tube, the

T e o Rk Th et LT ph EpgogRehgSHE et dsuee
= applying moisture to the gripper end of the
paperboard tube having a diameter of less than aboﬁt
25 mm; '

- heating a forming tool to about 100 °F to about 350
10 °F; | -

- rotating the paperboard tube with respect to the
forming tool in order to provide at least one rotation of
the tube during the formation of the rolled edge;

- coﬁtacting the gripper end of the paperboard tube

15 with the forming tool for about 0.2 to about 5

seconds;
whereby the forming tool rolls the gripper end of the
paperboard tube outwardly to form a radiused surface at
the outside of the gripper end of the paperboard

20 applicator tube.

2. The method of claim 1 wherein the step of
- applying moisture to the gripper end of the paperboard
tube comprises applying a spray of an agqueous solution.

25
3. The method of claim 1 wherein the step of
applying moisture to the grlpper end of the paperboard
tube comprises applying stean.
30 4. The method of claim 1 wherein the paperboard tube

is rotated on a collet.

5. The method of claim 1 whereln the rolled edge has
a radius of less than about 2 mm.

This Sheet Has Been Replaced
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and the finished tube 100 is ejected fromthe collet 102. VWil e the

i nventi on w® dsmoesan descri bed with reference to 20. .. a statBFE%1$87 ni ng

tool 112 and rotating, m)V| ng col l et~ deviicg 102 hol di ng the tube 100,

the-TrrverrrrUrr—aI—SD— BE g LT:L ' conbi ndtions as long as the
en

t he tubé 100 and form ng

i on an
ﬁli“j! Htlllg ned.  The re U edge 114 25 can have a
rad al to 2 mm preferably about 0.75 to about 1.25 mm

and nost preferably, about 1 nm- -The=heat of friction caused by
rotating the tube 100 with respect to the formng tool 112 along with
Eﬂe . appl i ed heat §endrie msthed ot fclaim SHphexeimitheyrolled edgeohas
e rolling process, n ep al so stabilizes
the rolled shape 3.5 d?*ﬁa?? iégg tﬁgﬁeF§§h£ i & to drive off all applied
noi sture 106 in order to reduce the | i kel i hood of the applicator tube

fostering the gromh o — fle Wt B €cTaimO0l J26mPFEising husdtiny Othe

can be WD 96/ 20684
5 form.ng tool to about 200 °F to about 250 F.PCT/ US95/ 16817

8. The method of claim 1 comprising rotating the
paperboard tube with respect to the ‘forming tool at about
10 rpm to about 1,000 rpm. -

.10
9. The method of claim 8 comprising rotating the

paperboard tube with respect to the forming tool at about
100 rpm to about 380 rpm. )

15 10. The method of claim 4 wherein the step of
contacting the gripper end of the paperboard tube with the
forming tool comprises advancing the rotating collet
toward the forming tool at a rate of about 2.5 cm/sec to
about 11.5 cm/sec.

20 .
11. The method of claim 1 further comprising forming

a paperboard tube by convolutely wmdlng a plurality of
plies of a continuous paper stock.

25 12. The method of claim 1 further comprising forming |
a paperboard tube by rolling a substantially rectangular
blank and joining together opposite blank edges to form a

30 13. A tampon applicator comprising (1) at least one
paperboard tube having a gripper end arranged and
configured to be manipulated by a user during expulsion of
a tampon from the applicator, wherein the gripper end has

This Sheet Has Been Reﬂlaced
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detrinmental to the health of the user of the tanpon - applicator.
The for mWiy94/20684 112 pref er abl ylyeiarn— B riction SPCT/HSIS/MBYr e t he

t ube edge 108 is rolled. |TTHIS &Mﬁﬂ&M§ - can be a highly polished
i nl es steaEPLAﬂEﬂ .a tlefion-cpated surface, and

teflon coat alnless steel surface. Additiona
lﬁ ﬂn e.g. by wax_.and. otheruknomn | ubricants can
the edge rolllng process. 10 In a particularly

preferred enbodlnent a cardboard kamyoel- and pl unger are fabricated
by lam nating a maxed paper |layer 200 to a cardboard | ayer 202 to
provi de &l icstiwardlycirddledaedye awvhiichknéormsf ahouesBefttially

0.4 mm Thelﬁ%ﬂsgtﬁumhfﬁﬁ%ﬁﬁéﬁga bPEOi881f LRkt 0 @ 15  tube having

wax outer surface and a seam as descri bed, for exanple
in EP-A-0 581 136, or U.S. Patent No. 4,755,164, the di scl osures of

Wni ch are herein 14,1 nmépeaawih tapﬂleiﬁﬁxeeofoelaw 33 WhéeseifVeRk! On
| so _be used i ral -wound tubes. tigrel aqg 20
Dhunger t fbes RRSTERAZY %'5 fefne, BEDErRRBLd, Javer dnd & cover

layer.

15. The tampon applicator of claim 14 wherein the
cover layer is selected from the group consisting of wax
10 and plastic.

16. The tampon applicator of claim 15 Wherein_ﬁhe
‘plastic comprises cellophanes, _nitrocelluloses,
polyolefins, and polyesters.

15 o . .
17. The tampon applicator of claim 13 wherein the at

least one paperboard tube is a barrel which is arranged

and configured to contain a tampon. '

20 18. The tampon applicator of claim 13 wherein the at

- least one paperboard tube is a plunger'which is arranged
and configured to expel a tampon from a barrel tube.

19. The tampon applicator of claim 13 which
- 25 comprises two paperboard tubes, a barrel tube which is
arranged and configured to contain a tampon and a plunger
tube which is arranged and configured to slidably move
within the barrel tube to expel the tampon therefrom.

30 20. -The.tampon_applicétor of claim 13 wherein the at
least one paperboard tube has a wall thickness of about
0.2 to 0.5 mm.

This Sheet Has Been Replaced
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about 14.5 and 13 mm respectively. Gener ally, the pl unger wil |l
have a snaw®ee/zbssaret er t han the | mgl THAS BeR Jer to b PCReWIIAt ed
wi.;thin the barrel. W have found <can; fform ou

edges on tubes having an 25 i nsi ge_di s than about 25

preferably about 10 to 20 nm and rmst pr eferably, aboﬂmnﬂwﬂmﬁ“wl“l
The gri pper ends of both the barrel and plunger tubes '
be rolled according to the present invention to result in % he tanpon
applicator illustrated in Fig. 1 wherein a-3@1 ~ anpon pl edget is encl osed

in the barrel. The useful paperboard stock for the formation of
t he appl i cat or tupks wiTHe Heampmogapplicator hofsidlais 13 whereinatheA

representative, ﬂﬁbspapg“%hhah Hack Hhe. o r§&9ﬁ§ bEchulss pder RBsLE. 2

cardboard, cup st
PCT/ US95/ 16817  mm.

This Sheet Has Been Replaced




-7 - and the like. The stock can have a thickness of.about 0.2
to 0.5 mm woles/0688 ock may be | am nated or coated with a PCT/O89546817ay er
to provide a snoother outer surface to the t anmpon applicator tube.
- The cover |layer may have a 5 thickness of about 0.01 to 0.1 nm A
. representative, non- limting list of such cover |ayer materi al

i ncl udes wax, plastic, and the Iik&!i A representative, non-limting
list of plastic material includes polyol ns such as pol yet hyl ene
and pol ypropyl ene, pol yesters such as 10 pol yet hyl ene terepht hal at e,
cel | ophanes, nitrocell ul oses, and the |iKke. The
speci fication and enbodi nents above are presented to aid in the
conpl ete and non-limting understandi ng of the invention disclosed

herein. Since many vayidtions and odi ments of the inventjfon can
be made wi-t hout deparding fromits 1L ' _the _ifvention
resides in the ¢l ai ms hereinafter gppended. RN
' t 20 ! '.2
, J —=
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Fig. 2.



VWHAT IS CLAI MED | S: 1. A method of formng an outwardly rolled edge on a
gri pper endwobsmossaper board tanpon applicator tube, the net hpdrossgiessi ng

- the steps of: applying noi sture to the gripper end of the paperboard
tube having a dianeter of |ess than about 25 mm heating a formng
tool to about 100ferr]F. to about 350[err]F.; rotating the paperboard

tube with respect to the formng tool in order to provide at |east one
rotation of the tube during the formatioggof the outwardly rolled edge;
contacting the gripper end of the paperboard tube with the form ng tool for
about 0.2 to about 5 seconds to formthe outwardly rolled edge;

whereby the formng tool rolls the gripper end of the[peferboard tube
outwardly to forma radiused surface at the
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outside of the gripper end of the paperboard applicator tube. 2. The
met hod of ebgogRoésarher ein the step of applying noisture to tB(E/BIBAMY end
of the paperboard tube conprises applying a spray of an aqueous sol ution.

3. The nethod of claim1 wherein the step of applying noisture to the
-gripper end of the paperboard tube conprises applying steam 4. The

nmet hod of claim 1 wherein the paperboardoqtlgbe Is rotated with a collet.

5. The nmethod of claim1 wherein the r ed edge has a radius of |ess

t han about 2 mm T thod of claim5 wherein the roll ed edge has a
radi us of about 1’5?16- SAE

<

-

-

™

.

-

_ 100

. v

b~~~ 102

77777777

N

/2]

™

LK

—
-y
3

108

NN

N

SUBSTITUTE SHEET (RULE 26)



-79 - 7. The nmethod of claim 1l conprising heating the formng tool to
about’ 200[ &0 %6068 about 250[err]F. 8. The nethod of cl RCRUSBSHMITi si ng
rotating the paperboard tube with respect to the form ng tool at about 10
romto about 1,000 rpm 9. The nethod of claim8 conprising rotating the
paperboard tube with respect to the form ng tool at about 100 rpm to about

380 rpm _ 4/5

FIG. 5B
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10. The nmethod of claim4 wherein the step of contacting the gripper end of
t he paper bowoderasse with the formng tool conprises advanci nBCT/SIVISSEHL i ng
collet toward the formng tool at a rate of about 2.5 cmsec to about 11.5
cni sec. 11. The nmethod of claim1 further conprising form ng a paperboard
tube by spirally winding a plurality of plies of a continuous paper stock.
12. The nmethod of claiml1l further conprisijpg formng a paperboard tube by
rolling a substantially rectangul ar blanﬁygnd j 0i ni ng together opposite

bl ank edges to form seam 13. A tampon applicator conprising at |east one
paper board tube having a gripper end arranged and configured to be
mani pul ated by a user during expul sion of a tanpon fromthe applicator,
wherein the gripper end has an out r edge which forns an
essentially snooth, continuous, torﬁr@- 5@%. 14. The tanpon
applicator of claim 13 wherein the paperboard :
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tube conprises .a paperboard | ayer and a cover |ayer.

- 10 - tmmlmltlmmﬂm pplicator of claim 14 wherein the B%CEWNQSHE@T

sel ect ed nsi sting of wax and plastic. 16. The tampon
appl i cator *of “clai M 15 wherein the plastic conprises celloph ﬁs
nitrocel |l ul oses, polyolefins, and pol_ygst_ers. 17 The tang %ﬂ%at or

of claim 13 wherein the at | east one

WHAT IS CLAIMED IS:

1. A method of forming an outwardly rolled edge on a gripper
end of a paperboard tampon applicator tube, the method comprising
the steps of:

applying moisture to the gripper end of the paperboard tube
having a diameter of less than about 25 mm;

heating a forming tool to about 100°F. to about 350°F.;

rotating the paperboard tube with respect to the forming
tool in order to provide at least one rotation of the tube during
the formation of the cutwardly rolled edge;

— contacting the gripper end of the paperboard tube with the
forming tool for about 0.2 to about 5 seconds to form the
cutwardly rolled edge; _ '

whereby the forming tool rolls the gripper end of the
" paperboard tube éutwardly to form a radiused surface at the
outside of the gripper end of the paperboard applicator tube.

2. The method of claim 1 wherein the step of applying moisture
to the gripper end of the paperboard tube comprises applying a
spray of an aqueous solution. '

3. The method of claim 1 wherein the step of applying moisture
to the gripper end of the paperboard tube comprises applying
steam. )

4. The method of claim 1 wherein the paperboard tube is rotated
with a collet. '

5. The method of claim 1 wherein the rolled edge has a radius
of less than about 2 mm. '

6. The method of claim 5 wherein the rolled edge has a radius
of _about 1 mm.
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LY
ﬁaperboard’tﬂbe 'S a barrel which is arranged and configured to contain a

t anpon. Igni]u rmm‘ plicator of claim 13 wherein the BEPLNEEMEN‘PrEHttf

paperboard r mhlch is arranged and configured to expel a
t.anmpon fromea arre t vbe.* The tanpon applicator of cIa|n113 whi ch
conpri ses two paperboard tubes a barrel tube which is arrange K%B
configured to contain a tanpon and a plunger tube which is arranged an
configured to slidably nove within the-barrel tube to expel the tanpon
therefrom ~20. The tanpon applicator of claim 13 wherein the at | east one
paper board tube has a wall thickness of about 0.2 to 0.5 mm 21. The

t anpon appki calbe setdof mflFlgi® ¢ rcannrigingrhgating | the cfiopming tool

radi us of ghegsohitan oabeut t& BBout 250°F.

8. The method of claim 1 comprising rotating the paperboard
tube with respect to the forming tool at about 10 rpm to about
1,000 rpm.

9. The method of claim 8 compfising rotating the paperboard
tube with respect to the forming tool at about 100 rpm to about
380 rpm. -

10. The method of claim 4 wherein the step of contacting the
gripper end of the paperboard tube with the forming tool
comprises advancing the rotating collet toward the forming tool
at a rate of about 2.5 cm/sec to about 11.5 cm/sec.

11. The method of claim 1 further comprising forming a
paperboard tube by spirally w1nding a plurality of plies of a
contlnuous paper stock.

12. The method of claim 1 further comprising forming a
paperboard tube by rolling a substantially rectangular blank and
joining together opposite blank edges to form seanm.

13. A tampon applicator comprising at least one paperboard tube
having a gripper end arranged and configured to be manipulated
by a user during expulsion of a tampan'fram the applicator,
wherein the gripper end has an outwardly rolled edge which forms
an essentially smooth, continuous, tofroidal surface.

14.. The tampon applicator of claim 13 wherein the paperboard
tube comprises a paperboard layer and a cover layer.
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15. The tampon applicator of claim 14 wherein the cover 1ayer
is selected from the group consisting of wax and plast:.c.

16. The tampon applicator of claim 15 wherein the plastic
comprises <c¢ellophanes, nitrocelluloses, polyoclefins, and

polyesters.

17 The tampon applicator of claim 13 wherein the at least one
paperboard tube is a barrel which is arranged and configured to
contain a tampon.

18. The tampén applicator of claim 13 wherein the at least one
paperboard tube is a plunger which is arranged and configured to
expel a tampon from a barrel tube.

. o
19. The tampon applicator of claim 13 which compr:l.ses two
paperboard tubes, a barrel tube which is arranged and configured
to contain a tampon and a plunger tube which is arranged and
configured to slidably move within the barrel tube to expel the
tampon therefrom.

20. The tampon applicator of claim 13 wherein the at least one
paperboard tube has a wall thickness of about 0.2 to 0.5 mm.
21. The tampon applicator of claim 13 wherein the outwardly
" rolled edge has a radius of less than about 2 mm.




