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Background of the Inventjon

Tampon applicators having an applicator barrel and a
plunger tube in a telescopic arrangement are commercially
available. The applicator barrel generally contains a
tampon and at least the front portion of the plunger tube.
The barrel and plunger may be formed of a molded,
thermoplastic material or a sheet-like material, such as
paper and cardboard, coated paper, and the like. Recent
developments have included the use of a rounded expulsion
end formed of a plurality of curved segments known as
petals. Tampons having this general construction are
disclosed in Weigner, U.S. Patent No. 4,412,833, Beastall
et al., U.S. Patent No. 5,087,239, Decker et al., U.S.
Patent No. 4,453,925, Frayman et al., WO 94/10959,
Hinzmann, U.S. Patent Nos. 4,302,174 and 4,755,164, and
Hinzmann et al., U.S. Patent No. 4,321,993.

It is now recognized that designers of such tampon
applicators need to reduce the force needed to expel
tampons. Thus, Weigner, Beastall et al., and Frayman et
al. provide a hinge at the base of the petals. In
addition, Frayman et al. provide a plurality of small cuts
extending circumferentially from end of the slits and a
plurality of circumferential score lines in about the
hinge. Decker et al. also provides exterior score lines,
claiming that they reduce wrinkling, spring-back and other
detriments known in paper applicator tubes. However,
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al ; provide a hinge at the base of the petals. In addi tion, Fraynman
et al. provide a plurality of small cuts 30 extendifg circunferenttally -

fromend of the slits and a plurality of circunferential score |lines
in about the wo%{,}ge. Decker et al. also provides exterior peRieloiddss.
claimng that they reduce winkling, spring-back and other detrinments
known i n paper appl | cat or tubes. However , WO 96/ 23476

PCT/ US96/ 01321 - 2- t hese exterior
score lines provide potential sources of irritation to users during

I nsertion. Summary of the Invention An obj ect of the

I nvention is to significantly reduce the Force necessary to expel the
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~ user, and to prov a process and an pparatus which
permit an efficient production of the tampon applicator,
10 meeting the requirements demanded of mass production.
The invention achieves these objects by forming
rounded petals at the expulsion end of the applicator.
The petals are weakened on their inner surface and at an
axial distance from the base of the segments where they
15 transition to the cylindrical applicator barrel. This
achieves the effect that the bending resistance to a
bending out of the segments during ejecting of a tampon
arranged in the applicator barrel is significantly
reduced, because the width and the curvature of each
20 segment are less at the hinge line running in the circum-
ferential direction than at the segment base. The
location of the lines of weakness on the inner surface of
each segment at a distance between the hinge line and the
free end of each segment further reduces expuision force.
25 The surface section of each segment lying in front of the
hinge line generally qppsses the expulsion forces acting
outward in response to a bending out of the segments with
less of a be‘nding resistance. Thus, partially weakening
the wall thickness of the petal material where they are
30 curved to form the domed expulsion end acts to reduce
expulsion' forces needed. The smooth outer surface of the
segments re_di:ces ifritation which may otherwise arise

during use of the tampon applicator.
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10 the blank before it is formed into the cylindrical
applicator barrel, or it may be formed in the formed
applicator barrel. The hinge line is spaced toward the
segment ends, away from their base where they transition
to the cylindrical applicator barrel. At the same tine,
15 lines of weakness, extending suhstantialiy in the
longitudinal direction of the applicator are formed in the
inner surface of the petals, spaced toward the segment
ends and separated from the circumferential hinge line.
An apparatus useful to form the tampon applicator and
20 to practice the above process includes a stamping and
notching apparatus. This stamping and notching apparatus
has (a) a stamping head with a convex end face, {b) an
outer die with a cylindrical recess and a concave base;
and (c) notching jaws. The notching jaws are located in
25 ‘the stamping head and can be moved back and forth radiaily
with respect to the longitudinal center axis of the
stamping head by means of an actuating device. The
notching jaws have notching edges which are’ arfanged in a
pPlane directed petpendicularly with respect to the main
30 axis of the stamping head at angular intervals on an
imaginary circle for forming hinge lines on the inner
surface of triangular segments of an applicator barrel.
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VO 96/ 23476 . _Fig. 1 shows a perspectiv&@@iiew¥t @léwd-part tampon
-4- Brief Description of the Draw r&g e r"I'h_eé yention is
explained in nore detail RNFakA, accordipg Fe the YR amati ¢
drawi ng of an exenpl ary enbodi nent of a tanpon applicator and of an

apparatus for pq producipgy the Sl the $8bht end of an outer barrel of the
tampon applicator in Fig. 1 in an enlarged, broken-
away representation;

Fig. 3 shows a longitudinal central section according

15 to line III-III in Fig. 4, in partially broken-away
representation, with a view of the inner surface of
the applicator barrel;

Fig. 4 shows a view of the inner surface of the front
20 end of the app_licator barrel according to cross-
section IV-IV in Fig. 2; '

Fig. 5 shows a plan view of the inner surface of a
developed projection of an applicator barrel with

25 punched-out sSegments, in partially broken-away
representation; '

Fig. 6 shows a cross-section VI-VI through regions of
weakness of the segments in Fig. 5 on an enlarged
30 ' scale;

Fig. 7 shows a longitudinal section through an outer
die of a combined notching and stamping apparatus



Fig. 1 shows a perspective view of a two-part tanpon appl i cat or
according to the invention; 10 Fig. 2 shows the front end of an

outer barrel of tThe tanpon applitcator in Fg. LI 1 amentarged,
br oken- away representation; Fig. 3 shows a

| ongi t udiwebemars r al section according 15 to |inepchiusddidizaain Fig. 4,
in partially broken-away representation, with a view of the

i nner surface of the applicator barrel; Fig. 4
shows a view of the inner surface of the front 20 end of the
applicator barrel according to cross- section IV-1Vin Fig. 2;
Fig. 5 shows a plan view of the inner sugface of a devel oped
projection of an applicator barrel wth 25 . punched-out segnents,
in partially broktuhauny applicator baﬁramewanﬁanytd therein afteli . 6
shows a cross-section, %& Ehﬁﬁy eglons of- weakness of the
segnents in Fig. 5 on arged scal e; Fig. 7
shows a | ongitudi nal section through an outer - . die of a conbined

not chi ng and st anprbg. a@pshoisiSa first embodiment of a_étamping punch
5 of the notching and stamping épparatus in a starting
position or position of rest in longitudinal central

section; .I | |

Fig. 9 shows the stamping ‘punch according to Fig. 8
10 in the working position; and

Fig. 10 shows a second embodiment of a stamping punch
in the position of rest, in a longitudinal central
section; and '

15 -
Fig. 11 shows the stamping punéh according to Fig. 10
in the notching poSitioﬁ, in pértially broken-away
representation.

20 Detalled Description of the Invention

In Fig. 1 there is shown a fampon applicator 10,
- which is composed of a tubular slide 12 and a
substantially cylindrical applicator barrel 14. The slide
12 and/or the applicator barrel 14 preferably are formed
25 of paper or a paper-like material. If appropriate, they
may, also be produced from plastic-coatéd paper, or even

a sheet of plastic,_preferably biodegradable plastic.
The applicator barrel 14 surrounds a tampon (not
shown) for feminine hygiené of ligquid-absorbing. fibrous
30 material. A withdrawal string 16 of the tampon hangs out
of the rear end of the slide 12. At the front end of the
applicator barrel 14 there are arranqed_a plurality of,
generally triangulaf segments 18, which are bent forwards
and inward symmetrically with respect to the longitudinal
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with an applicator barrel -arranmged—therein after - st anpi ng of the——

SaTE; Fig. 8 shows a first embodi ment of "a stamping punch 5
of the not chi ng g AP Ng apparatus in a starti-ng p@ﬁ@gkmgglor
position of rest 1 n |ongitudinal central ' section;

Fig. 9 shows the stanping punch according to Fig. 8 10 in the
wor ki ng position; and Fig. 10 shows ‘a second enbodi ment of a
st anpi ng punch . in the position of rest, in a |ongitudina

central section; and 15 _F%g6 11 shows the stanping
punch according to Fig. 10 I n the notching position, in

partially broken- awey¥enter axis offﬂﬂéﬁiﬁﬁfﬂddﬂ%r batPel 1Wctdi e a front,
Description of the Inventlon
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bi odegr adabl e pl astiedges 30, 32. The side edges 30, 32 of each segment 18

are independent of the side edges of neighboring segments
18 and separated, according to Fig. 5, by slits 34, which
extend from the tip 26 of each segment 18 as far as the

10 base 28 of the segments 18. While the slits 34 are shown
as having a noticeable width, this width may be minimized
to reduce the likelihood of catching and nipping body
tissue during insertion and use. This base 28 of the
segments 18 is formed by the front, solid-cylindrical end

15 of the applicator barrel 14. The tips 26 of the segments
18 bound a front, central opening 48 of the applicator
barrel 14. The diameter of this opening 48 may be, for
example, 5 mm (Fig. 4).

A weakening of the segments 18 is provided on their

20 inner surface for reducing their resistance to a spreading
movement of the segments 18 during the pushing out of a
tampon from the applicatcr barrel 14, which is designed in
a special way, according to the 1nvent10n, and is
described in more detail below.

25 This weakening of each segnment 18 on its inner
surface 22 comprisee on the one hand at least one hinge
line 36, which in each case extends in the circumferential
direction of the applicator barrel 14. According to Figs.
2 to 6, each hinge 1ine 36 of the segments 18 is arranged

30 at an axial distance "a" before the base 28 of the
segments 18; which distance should lie in the range of in
each case 2 to 6 nm and in the present exemplary
embodiment is preferably 3.5 mm. The segments 18 have at
their base 28 a width of in each case 8.8 mm. According
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segments 18 between their hinge line 36 and tip 26 is
between 7 mm and 12 mm, in the present exemplary
embodiment preferably 10.735 mm.

Oon the other hand, the weakening of the segments 18
on their inner surfaoe 22 is provided by lines of weakness
38, which begin in each case at a small distance "b" from
the side of the hinge line 36 .of each segment 18 facing
towards the tip 26 of each segment 18'ané_extend from
there over a partial section of the length of each segment
18. |

In the partially broken—away plan view according to
Fig. 5 there is illustrated the inner surface 22 of a
developed projection of the applicator_barrel 14 of an
initially rectangular section'ofhlength 40 of paper-like
material having a thickness of 0.3 mm to 0.5 mm,

. preferably 0.35 mm to 0.40 mm. ‘This seotion of length 40

may have an overall 1ength of 43. 7 mm and an overall width
of 152 mm, the segments 18 being provided on its narrow
sides. All the 1lines of weakness 38 are aligned
approximately towards the tip 26 of each segment 18 and
have an approximately equal 1ength. As a consequence,
from the longitudinal center of each segment 18 towards
its side edges 30, 32, the lines of weakness 38 run ever
more parallel to the side edges 30, 32. A central line of
weakness 38 of each segment 18 is preferably arranged
exactly on the longitudinal center line of the segment 18.

bf% Ig ingv &quhié €44 . Yrne length of \ikeni ng
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20" i nner surface for reducing their resistance to a spreading
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t he applicator barrel 14, which is designed in a speci al way,
according to theyhsydsd on, and is descri bed ‘in nore detai pcheksm13215
Thi s weakeni ng of each segnent 18 on its inner surface 22 conprises
on the one hand at | east one hinge line 36, which in each case extends
in the circunferenti al direction of the applicator barrel 14.
According to Figs. "2 to 6, each hinge line 36 of the segnents 18 is
arranged 30 at an axial distance "a" beforg §he base 28 of the

segnents 18, which distance should lie in the range of in each case 2

to 6 nmand in the pk@seiepartiitieltyom the PréSéhtMNeniplatyceaballitedty e
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segnent 18 is de Iesstetzhacp eac the w (1{38()]: %%Ch ﬁegmang,i ‘1'8 f‘mg RS e
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segnment 18. 5 | rexekerakae . Sc £0e 6. 5humt pngn d Pasttisadardynprefencedcis
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6 94 mm The I ength o ¥eakness 3g Raatiopously aYe. AoPPariig.of | fieS S x
and tip 26 is 10. b®0%weerThe/ anossasdéction off)the rlindse ofpwesknessc@nps aVy
10  shaped, the angle of the V leg being 35°. The greatest
clear width of the V-shaped lines of weakness 38 is 0.5 mm
with a depth of penetration into the paper-like material

of approximately 2/3 of its thickness.

The inner and outer radii of curvature of the dome 20

15 formed by the segments 18 lie in the range between 6 and

' 9 mm. As a rule, three different dome sizes with outer

radii of curvature of 6.65, 7.65 and 8.65 mm,

respectively, and inner radii of curvature of 6.3, 7.25

and 8.25 mm, respectively, are preferred in the case of

20  tampon applicators with barrels of different diameters for
Qifferent tampon sizes. '

Preferably, both the stamped lines of weakness 38 and
the hinge lines 36 are provided on the inner surface 22 of
each segment 18 to maintain the smooth, outer surface of

25 the segments 18. This allows easier insertion of the
tampon applicator 10 into the body cavity. In addition,
the arrangement of the hinge lines 36 separated axially
from and between both the base 28 and the lines of
weakness 38 offers the advantage of reducing the

30 deformation resistance of each segment 18 during pushing
out of a tampon contained in the applicator barrel 14 into
the body cavity. The width and the curvature of the
segments 18 are'reduéed at the hinge lines 36 and lines of

' weakness 38 with respect to the segment base 28 and the
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the froft O6kRd47®@f the tampon has been advanced
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the segments.

Although according to Fig. 5 the lines of weakness 3s
and hinge lines 36 may be impressed or notched into the
inner surface 22 of the segments 18.at the same time as or
step by step before or after the punéhing out of the said
segnents 18, according to Fig. 7 there is shown an outer
die 50 of a stamping and notching apparatus according to
the invention with an axial cylindrical recess 54, the

- diameter of which corresponds approximately to the outside

20

25

diameter of the applicator barrel 14. Furthermore, the
outer die 50 has a concave, preferably hemispherical, base
56 for receiving the triangular segments 18 at the front
end of the applicator barrel 14. 1In the recess 54, the
inner surface 22 of an applicetor harrel_;4 can be seen in
longitudinal central section after the stamping of the
lines of weakness 38. '

As a further part of this stamping and notching
apparatus, for stamping the lines of weakness 38 and for
notching the hinge lines 36, a first embodiment of a
.stamping punch 60 is shown in Figs. 8 and_9'and a second

. embodiment of a stamping punch 120 is shown in Figs. 10

30

and 11. _ _

According to Figs. 8 to 11, in the case of both
embodiments of the stamping and notehing apperatus, the
stamping punch 60; 120 is equipped with a stamping head
82; 121, the diameters of which 1argeiy correspond to the

-



al i'gned parallel to one another. Furthernore, the lines of weakness 38
may be made i ncreasingly | onger—towards the 5 center—of each segnent 18.
The lines of weakness 38 are preferably 2.5 to 6.5 nm | ong.
Particularly pr%*@gﬂks ‘a length of the lines of weaknes sodn1dn
mm The |ines of weakness 38 advant ageously have a spacing of 0.5 nm x
30[err]. The cross-section of the |lines of weakness 38 is V- 10 shaped,
the angle of the V leg being 35[err]. The greatest - cl ear width of

t he V-shaped |ines of weakness 38 is 0.5 mm with a depth of
penetration into the paper-like materi al - 184 approximately 2/3 of its
t hi ckness. The inner and outer radil curvature of the done 20

15 formed by the s4ugspes dfhddter Nokhoidnappheehesr. batdes 14 il 188

arule, three different dome sizes wt uj e curvature
o 65 7 a5 and 6 GanvRy preferakbn henistherical and fage o35 123 ok the
of 6.3, 7.25 andngefiormshape pef ttheeldomea20 pfe{:herqublmm Gtaxredf 14

20  tanpon applicat qpspgit hy b%{eegﬁt@ Qg%%%%’};fh%%e t&h Bg heads 83; 121

di fferent tanpon sizes.

weakness 38 and S is; paxtiiaddy| R?@é’iﬂedal*@tﬂr Fvi HawELing 84 HH&P“SM‘

22 of each segm& i€steiraintediencehand jopéh thal bakesot feimpXifcity, is
the segments 18. I eagi i nsertion of the t ampon
applicator 10 into t e g’k‘d%’igvﬁ? ﬂ?nrh;ddltlon t he arrangenent of

the hinge |ines 36 separ aF' a%?%?\‘? g punchesm §0d HA%edkeholh teachacase
28 and the lines of providuaahmeﬁsﬁﬁmiiriwtdse ety gty <1dtkiec inogchiing

2 tanpon cont aited | 1WRo don28a; spep SRGRp 4 SXpLliieBafor wpicf s o

a tanpon contained i

The width and the cumngt m@mmly corrpSpeRdss tm ar &otadydumker (pf six
hinge lines 36 and | geghefits 18. MRRkitAThing YakB 9£5PEPE dah e nov@dEBack

R LS and forth radially with respect to the longitudinal center

axis of the stamping head 82; 121 by means of an actuating

15 device 85; 125 and are provided on the outside with

notching edges 98; 136, which are arranged in a plane

directed perpendicularly with respect to the main axis of

the stamping head 82; 121 at angular intervals on an

imaginary circle for indenting the hinge lines 36 on the

20  inner surface 22 of the triangular segments 18 of an
applicator barrel 14.

The actuating device 85; 125 for the notching jaws

'94; 132 in each case comprises a spreading cone 88; 128,

which is mounted axially displaceably in the stamping

25 punch 60 and 120, respectively. The notching jaws 94; 132

have spreading segments 96; 134 which bear against the

spreading cone 88; 128 radially movably with respect to

the main axis of the latter. If the stamping head 82; 121

encounters resistance when entering the outer die 50 in

30 Fig. 7 on the curved base 56 of the cylindrical recess 54

of the said outer die, the notching ja_ws 94; 132 with

their notching edges 98; 136 are moved ocut by an axial

| movement of the spreéding cone 88; 128 by a certain amount

radially beyond the outer circumference of the stamping
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-9- bendi ng nonent is reduced because of the weakening of the
—segments 18 ontherT—Tmer—sur f ace— Thi s—otcors—si nte—tte bermding
forces necessary for spreading apart the segnents 18 during pushing
out of tyWedsasgen fromthe applicator 5 barrel 14 do metudeseszi 0 be
applied at the begi nning of t he pushing out of the tanmpon, but
essentially only when the front end of the tanpon has been
advanced approxi mately one quarter to one third of the | ength of
the segnents. 10 Al t hough according to Fig. 5 the lines of weakness
38 and hinge lines 36 nay be innr?ﬁsgd or notched into the

i nner surface 22 of the segnents 18 at e same. tinme as or step by

step before mead tg2; tia,puns irierodo Gotdle thdl thinge usﬂm@‘d Sinitth

according to ere out er I e 5 a |ng and
2000r U119, s tnhek§hEehge 505"Se VhedYenohte, 1l 67 e pib AT
cylindrical hasxed 34. the di ameter of which corresponds approxi mat el y

tOt t hedout si de Accdbaiﬂéetooi’iégebﬁmﬂﬁ! ot Qh tner ékséb‘bf ﬂgtfﬁrdegr e, the
out er di ra eni,s ase or
recei vi rT’S th@mﬁpdgﬂ‘ iy ar°£§ ER% a&%l'g? fnd ?‘P%ﬁk&"g APPATATYE ¢t %
appl i cator bdmemdlspbericah smpmmmgzme the stampdpg pun¢hoe0 23 of an
SFTer “the ot arcengdd @alaRSvaty at 3,'8"%%’;‘:3*"@' 9f °8' 'Finciiiig °°

| i 3
further part g’%et"% gEStQHﬁ \ﬁ%"ﬁ#f‘%cﬁ‘cm S ovgﬁpﬁp%tqgcq@eml ng the
| i nes of wealofesthé88endd face of thet shampingecheadgs? i omsa3d imitied st

enbodi t o ' tw n 6 0 d a
secondw fse%t&?r’r‘egt? ot %Br Qﬁéﬁﬁfgz\(l)mldg F'gﬂ§s| n _Fi gs“%J ?8 30
and 11. compr R&?orlFﬂBPiBg Fi "8 , Fﬂg \é\g%e the paial

ggbogizgents dfirelct;sharqﬁ ngxe_mdtsmptm ngeagp&:a’;@rt@emple_ eveppiang ]E)unch
i )
whi ch | ar Sele?‘%?%rgﬁeggno%w ,OWWH Q%cing of apﬂ:@&xiﬁﬁ‘@eﬂ% e O
15 The stamping head 82 is fastened on _j.ts rear end
coaxially on an assembly shaft 78, which extends axially
movably through the center of the notching jaws 94, of the
spreading cone 88, of a compression spring 86, formed by
plate springs, and through a bore 70 in a transverse wall
20 68 of the punching sleeve 62. o _
A plate-like widening 80 of the assembly shaft 78
_hears against the surface of the transverse wall 68 of the
punching sleeve 62 facing away from the staniping head 82
and conseguently fixes the axial distance of the stamping
25 head 82 from the punching sleeve 62.
The transverse wall 68 foms the base of a hollow
space 74 of the punching sleeve 62, which space has a
cylindrical widening 76 at its end facing towards the
stamping head 82. The compression' spring 86 is arranged
30 in the hollow space 74 of the punch:.ng sleeve 62 and is
supported with prestressing by one end on the transverse
wall 68 of the punching sleeve 62 and by the other end on
the spreading cone 8s.
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- 10 - I nsi de di anet e—ef—the applicator bar+el 14 and its

convex, preferably hem spherical end face 83; 123 of the i nterior
shape of the do the applicator barrel 14 in Fig r
surface of the s grrpgllz%‘heads 82; 121 5 is parti-al'ly provi deé’a Bhe
knurling 84 which extends over its circunference and, for the sake of
sinplicity, is shown only in Fig. 8. " The starrpi ng punches
60, 120 are in each case provided with a plurality of
circle-sector-like notching 10 jaws 94; 132, e angle at circunference
of which is 60[err] and consequently corret%onds to a total nunber of

Si X segments 18. Theqggt %B'-:Eﬂd{lﬂﬁ’s Ictgégl 5321183“ b%ﬂﬂ%ﬁ@iﬁﬁik s}gctﬂ.oﬁ“go

forth radially with re;pect to't nal cen
stanpi ng head 82; 12¥hiFhnfafes pway LEem the stappl %\H%’é’ 8’?' %i&na“&i"éd
provi ded on the outsa&damyhmovablmcﬂ;mmm qd@aﬂr&&allﬂﬁllaimma &4 of the

arranged in a plane #‘pl ngqhgagtlggvgeg?enm ﬁbé@ﬁi@a&e%%riohogfzh%ﬂﬁhﬂs

axi s of the sta g I nt erval
i magi nary circl @ for ScRBerfibig) eXAi W}l # Stéﬂnoﬁot h%"’% thel rFfi'é'r:'-m’r1""al
surface 22 of the trwdaening segaenthe Ifrgrit aind of thppkleeverséetion 73l

The "Chuat 119 v oo 551 4R ABEeh1Vg il T8 (e sixforciing 1iRSe 1n
di spl aceably in the SAghpiagexmxtentFAGRLM Wikh respeet te| fhe membly
notching jaws 94; 13ghaft 7BatRrovwdieasix Fadidlcgiooves 196 Wi dmbirim 102
agai nst the 10 of the front sleeve section 73 of the punching sleeve 62.
In this case, the notching jaws 94 are arranged in the
position of rest or starting position shown in Fig. 8 at
a clear axial distance from  a groové base 117 of the
grooves 116 and bear with their notching edges 98 against
15 a rear end face 100 of the stamping head 82. In this
case,, the said clear distance between the notching jaws
94 and the groove bases 117 corresponds approximately to
' the length of the working stroke of the stamping head 82.
The spreading Segments 96 of the notching jaws 94
20 extend partially into the cylindrical widening 76 of the
punching sleeve 62. Outer surfaces 97 of the spreading
segments 96 run axially parallel with respect to the
assembly shaft 78 and are arranged on an imaginary
enveloping cylinder at a radial distance from the wall of
25 the cylindrical widening 76 which is made greater than the
radial working stf_oke ot' the notching jaws 94.

The spreading segments 96 lie with their inner
surfaces 99 on an imaginary frustoconical enveloping
surface, the cone angle of which corresponds tc that of

30 the spreading cone 88, and are supported on the
frustoconical sectidn 92 of the spreading cone 88. In
this case, opposing 'en_d_ faces of the notching jaws 94 and
of the spreading 'c_dné' 88 are arranged at an axial distance
from one another which is made sufficiently large so that



spreadi ng cone 88; 128 radially novably with respect to the main axis :

of the latter. If the stanping head 82; 121 encounters resi stance when
Tentering the outer die 50 7m 30 —Frg. 7omthe curved base 56 of the— -
cylindrical recess 54 of the said outer die, the notching jaws 94; 132
W th woldgasdzé Not chi ng edges 98; 136 are noved out by morresesmeiszi

novenment of the spreading cone 88; 128 by a certain anount radi ally
beyond t he outer circunference of the stanplng WO 96/ 23476

PCT/ US96/ 01321 - 11 - head 82;

121, in order to notch the hinge lines 36 into the inner surface 22

of the segnents 18 of the applicator . 33 ~barrel 14. Accor di ng

to Figs. 8 and 9, in the case of the first 5 ., enbodinent of the stanping
and not chi ng thepandtehinghejaws odewaphetidel akbapiyg wibas Shedfr t he
stanpi ng pun nggd al Np g € f a
punchi ng %Br@%diﬁg v iﬁtril 98 il tile ggkﬁiﬁé Je'{egl ?gu%q'g?ence

nurlln 84 'exte
of the end f&dergbyt hkesmanachgingad %29-'9?1 Fadialdyg Qﬂtersé&#‘lﬂiﬂi | engt h
of, for exampbsitiofimaccdbdingnts |Fiy $4when theospanping mimmgtn rl bs,

ahi oh ' 8t endnd BuekBog1 @46 nas, renchlde ke0BeRhpIAT SOEPILY dPdH2. (o1

exanpl e “over and “hav - apprOX|nater

0.5 mMm thesepar ﬂlspgaced aqatnsts thep ‘ﬁ&lﬁéa@fSZ‘-’!es qoppressio its
rear end sprifdX sl by €ie Aot awe ot inStnehaFectian & a-neal ly

novabl y thro%ggchgggcgggggeoéthe notching jaws 94, of the
- In Fig. 8, a rod-shaped holder 58 of the stamping

10 head 82 is arranged such that it can be moved back and
forth coaxially by elenents known per se (not shown) and
is provided with an external thread 61. A rear sleeve
section 72 of the cylindricai punching sleeve 62 is
provided at its rear end, facing towards the holder 58,

15 with a coaxial, cylindrical depression 64 with an internal
thread 66, by which the punching sleeve 62 is screwed onto
the holder 58 in an axially adjustable manner. The
depression 64 is bounded by the transverse wall 68.

The notching jaws 94 are provided on their front

20 surface, facing towards the stamping head 82, in each case
with an axial continuation 104._ These continuations 104
have on their radial outer surface arcuate grooves 106
which are concentric with respect to the assembly shaft
78. A spring ring 108, for example an o—ring of flexible

25 material such as rubber, or a garter spring, is inserted
in these grooves 106 of the notching jaws 94, extending
over the circumference of the continuations 104, in order
to hold the notching jaws 94 against the spreading cone 88
under flexible prestressing.

30 The stamping head 82 is provided on its rear end with
an annular space 110, the head wall 112 of which is
directed normally with respect to the assembly shaft 78
and is arranged at an axial distance from the
continuations 104 of the notching jaws ¢4. The annular



sp}éading cone 88, of a conpre55|on sprlng 86, formed by pl ate
springs, and through a botre—F—A—a—tr ansver se’ waH—=20 68 of the
puachi ng sl eeve 62. A plate-like widening 80 of the assenbly
shaft 78 §Eag9 g nst the surface of the transverse wall %?ﬂﬁ

punchi ng sleeveagg acing away fromthe stanping head 82 and- ssdifiSay
consequently fixes the axial. distance of the stanping 25 head 82 fromthe

punchi ng sl eeve 62. -‘The transverse wall &8 forns the base of a
hol | ow space 74 of the punchlng sl eeve 62, which space has a
cylindrical widening 76 at its end facing tomaffw t he st anpi ng head
82. The conpression spring 86 is arranged 30 in the hol | ow space 74 of
the punching sleeve QBaéEdHlé %s ?urﬁ Sl Vi NartHuely &9 &&4bywﬂ'1%heﬁﬂs
on the transverse gunchln sl eeyve 62 and .! t he ot her
end on t he spr&ﬁﬁlﬁﬁaﬁod%?QQ? ar e yoieh, as men ioned, bears
PCT/ US96/ 01321 against the end face of the netdﬁang jaws 94 whithe faces
spreadi ng cone 88 ha [ [ whi ch faces away from

t he stanpi ng head 82%gﬁ &L €ﬂ£d£€%m§¥¥§é”“ all'y nnvabl in the cylindrical
hol | ow space 745of the 9puﬁcﬁPRU‘sF§§v§tGBPinﬂ PP&iF&BBnPSa Sc StABR10g

extends 5 fromthheaqyB2pdwhich timetlavtedOassumes whay!tinsdistaxping punch
w dening 76 at the f%B“haE“QeQE?Lﬁeiéée&{& é«%ﬂﬂ:ﬂa 4% the outer dIQe 50. In
X Nno ext

not ching edges 98 of the si i case
radial |y with respecthi§ tgtampingppositionpthe thﬁliBEngdﬂ% r%%ll E’P'-'°5e°t

grooves 116 in an enéaaunIQZbéﬁbnd &he h‘&ai:'rwteﬂﬁﬁvefsehélmnﬁﬂﬁ head 82
punchi ng S'eeV& and therefore notch the hinge lines 36 in each case into
the inner surface of the segments 18 of the applicator
barrel 14. At the same time, the lines of weakness 38 are
impressed into the inner surface 22 of the segments 18 by
the knurling 84 of the stamping head 82. It goes without

15 saying that, depending on the type of stamping pattern
chosen and the circumferential length of the hinge line 36
for each segment 18, the applicator barrel 14 must be
aligned regarding the position of its segments 18 with
respect to the stamping head 82 and the notching edges 98.

20 In FPig. 10 the second embodiment of the stamping
punch 120 with the_hémispherical stamping head 121 is
shown, in the case of which, for the sake of simplicity,
the knurling is no longer shown. Through this stamping
head 121 there extends a central bore 122, which is

25 widened on the outer surface of the stamping head 121 and
opens otit on the rear end of the stamping head 121 into a
coaxial, cylindrical recess . 126. This recess 126 is
surrounded by an annular rim 129, which has a rear,
circular end face 131.

30 The stamping head 121 is firmly arranged on the front
end of a punching:'sieeve 138, which has a central,
cylindrical, holldw,Space 137 which, similarly to the
punching sleeve 62 in Figs. 8 and 9, is provided with a
transverse wall 135, which has a central bore 133.



In this case, the notching jaws 94 are arranged in the posi tion of
rest or starting position shown in Fig. 8 at a clear axial distance
Troma groove base 117 of the gr ooves 16 and—bear—wth—thetr——- -
not chi ng edges 98 against 15 a rear end face 100 of the stanping head 82.
In this woosis#fe, . the said clear distance between the peioboshasaians

94 and the groove bases 117 corresponds approximtely to the I ength of
t he worki ng stroke of the stanping head 82. The spreadi ng
segnents 96 of the notching jaws 94 20 extend partially into the
cylindrical wdening 76 of the punchi ng sl eeve 62. Quter surfaces 97
of the spreading segnents 96 run_ajgally parallel with respect to the
assenbly shaft 78 and are arranged on an imaginary envel oping cylinder
at a radial di stamﬂ‘lratmyt ke Pigh.08 &5 9/ lih @@senblyCahattdens nis 76

which is nad al o hi A t not chi ng

j aws 94. em&{r?égcﬁ'ﬁé‘t 1sprrj'gt g:a‘r{ab%%g g??é tih' ?’ﬁgl ?Blsngéd P}‘
surfaces 99 deheyrtnansyerse wallsidsoef cthe e'lmﬁ'é:l%plh\'g'-- in coptraet tehe cone
angl e of whi ath& OEi£8RORGMbIdIneRE, Hords at hexitsmwdbﬂmy aith €Fe and

Cone 5681 sordibynd Bevice 138 b §95§3‘4§§ &' 8Forf Bhab Fed L7 is 04

and of Ihe iter cumaekuaked PosSit oy r &hredpusharreki é-l“dlB%M
from one anotd@igFoudh Cihé ScEREFaBUbbE6| 208! Wt anee /ﬁmg head 123

? 6/112%35176 qx%'je bﬁg °'ﬂda3¥g° 3ﬁrv%%n°n%lfﬁf@ §X| ag% 'E%W }ﬁttﬁel r

spreadi ng sedfhmtkempho b whiehs theapush rodc124 HHQjBCtS beyona the
10 end face 123 is sufficient for the working or notching

~ stroke of the assembly shaft 118 for notching in the hinge
lines 36 on the inner surface 22 of the segments 18 of the
applicator barrel 14.  In contrast ' to the first
_ embodiment, tne truncated spreading cone 128 of the
15 actuating device 125 is widened towards a head wall 139 of
the recess 126. A helical compr3531on spring 130 is
arranged in the hollow space 137 of the punching sleeve
138, which spring is supported under_prestressing by its
one end on the transverse wall 135 and by its other end on
20 an end face of the spreading cone 128 which faces awvay
| from the stamping head 121.' As a consequence, in the
starting position shown in Fig. io,'the spreading cone 128
is pressed by its front end face against the head wall 139
_ of the recess 126.

25 The stamping head 121 is at a certain, unchangeable,
‘axial distance from the punching. sleeve 138 of the
stamping punch 120, forming radial through-openings 140
for the passing through cf the notching jaws 132 between
the rear end face 131 of the stamping head 142 and a front

30 end face 142 of the punching sleeve 138.

The spreading segments 134 on the side of the
notching jaws 132 which is facing towards the stamping
head 121 are provided, in a plane normal with respect to
the iongitudinal axis of the stamping punch 120, with




théreby be noved into their radially out er not chi ng position according
to Fig. 9 when the stanping head—82+'n" 5 - the outer—di e 50 has reached

its stanping position and is t hereby displ aced against the action of

t he conpression ing 86 by the notching jaws 94 in the dj Eﬁg deizAf
t he punchlﬁg SI'éeve 62. In Fig. 8, a rod-shaped | der 58
of the stanping 10 head 82 is arranged such that it can be noved back and
forth coaxially by el ements known per se ‘(not shown), and i's provided
with an external thread 61. A rear sleeve séction 72 of the
cylindrical punching sleeve 62 is prOVqu% at its rear end, facing
towards the hol der 58, 15 with a coaxial, cyllndrlcal depreSS|on 64 with
an internal t hr 2ady odbash e n eye s

t he holder 58 in an aX|d?€ %Jus g 2En§§ﬁegﬁbaﬂvﬁﬁ& 4 tﬁgs%?@sg?grﬁg 9958

bounded by the trans¥®8se II"“!?B"s °f whichynthe o nakehing,Jays ;132 are
provided on their frpnés%ess@dlrfaadialhyl ndriwawdr dswithe srespeay head 8Ehe

in each case ?f‘t ﬁ# Cﬁﬂ:‘d @fatth‘énsi:g inj{ 15 O nuatlons 104
have on their radlal outer surface arcuate roovg ich are

concentric withSrespect tONEHERR AL e, R0 a°°°’F§“9 EosBiBng?r AfigTighed
for exanple an o-ri ngith d4n @;iph]icaz’ér bantel'lad thec btampindtesad Qrziacan be

garter spring, is |n§ﬁ££§€%d int We&&&r o&y Sg06 o{.hé hFugﬁt }loagngli@%s

94, extending over rence of e conti nuatT ons
or der to hold Fh@rﬂbl’d!ﬁ‘fﬂj’ Jtzmsush Eﬁﬁlfrﬁﬂntt PReBing 48 nPunfedk Py the
under flexible prestfeesi @§ds B the seghentst 38pof ot apiicator bardel B4,

S ena o b, oqe e O Hoiirtid bhie e batle e ath b ki
arranged at an axiaIPrQ#%Q%rhYethPr%ﬁidt‘mse axiaddKt ih%t#%§tmié?ﬂ head
notching jaws 94. Thgiannysira result, \\eh@6/spiedding cone 128 spreads the
FEIALESA0LSL notching jaws 132, so that the spreading segments 134 are
moved with their notching edges 136 radially outward in
15 order to provide the inner surface of the segments 18 with
the hinge lines 36. The stamping head 121 is provided on
its outer sui'face; sim_ilarly ‘to the stamping head 82 in
Figs. 8 and 9, with stamping fibs, which are not shown
here. Instead of the s't'amping ri_bs, a knurling comprising
20 punctiform studs may also be prévided, if appropriate, for
producing the region of weakness on the inner surface of
the segments 18 of the applicator barrel 14.
The process for producing the tampon applicator 10
comprises the feeding of a longitudinally extending web of
25 paper-like material with a width which is made somewhat
greater than twice the length of the finished applicator
barrel 14. In this case, the segments 18 are cut
continuously or 'st'.'ep by step one after the other out of
the two 1ongitudinai edges of the web. Thereafter, the
30 web is subdivided into sections of length, the length of
which corresponds in each case to the circumferential
length of an applicator barrel 14. Thereupon, the
sections of length are cut through in the longitudinal
center, so that in each case two sections of length 40 are



- 14 - space 110 is surrounded by an annular rim 114, which has

the rear, circular end face 100 which, as nentioned, bears agai nst the
—end—faceof the notTthi Mg aws 94—which faces towar ds—the—stanmpig head |,
82. 5 Fig. 9 shows the stanping position of the stanping head -
82, whi clyoldgasdrgt t er assunmes when the stanping punch PCIP0s96@ 6321 cached
its end position in the outer die 50. In this stanping position, the
not chi ng edges 98 proj ect radially beyond the rear outer rimof the
stanpi ng head 82 10 and therefore notch the hinge lines 36 in each case
into the inner surface of the segnents 18 of the applicator

barrel 14. At the same tine, the |lines @ weakness 38 are | npr essed
into the inner surface 22 of the segnents 18 . by the knurling 84 of the

stanpi ng headctmhed tmgaeﬁaw tbpréspéndims o' ghkehaevellopea dhr@jestidie type

of stanping t n t c t e hinge
line 36 ééc?n sée mﬁéﬁ? Hﬁd +I calgHag %g'trulr gk %ﬁ%ﬁﬁ%ﬁm

al i gned regarQ? nbel‘lgfeh p#8i @ren igined %QWR% fahgsion oreherat-to the
st anpi ng headkedd itgd tbe @mahlwgcydwaazﬂ&1 Zfappncatoh.-n Eaﬂreio i4e second

hod 157 s susbegeTYY the MRCOB ' Ard B PRET SfYe AT 1
t he knurllnghﬁ@iﬁDhPGﬁgeﬂ énbﬁnonHﬁﬁth pnngrg%agm#m@pg 48:H@au“¥¥h t here
teﬁtenfls a Ceigy aéhéig% $pd2d6 WE Athd Ssédmentid flmed Q‘ﬂe&ﬂeﬂ}ﬂeﬁh&b&ﬁ yace of

e stanpin ar in
head 1211 ni SiputeanbodRly inprgEeed fite the, Bost pugfacs 2d Tad "1 08 | o
surrounded bpmmﬁmﬁl@sﬁmlﬂommm 28 «fr the segments A8 énd face
éﬁé O?Q;_ 'n éxin'E&e gﬁté:gnmsng ggeaétaal %hsgfsxbgﬁhgcta?fé?&?@iﬁ dilﬂaét‘.;ﬁgial

u i |

hol | ow spgce %%ﬂ] ﬁs‘?‘?ﬁ artf t]H"e! dc a&ﬂ? y %‘Z"qﬁ‘? F| gs. 8

and 9, is pr dﬂ.dp&tﬂhﬂ.ﬁng substanbislﬂar dan whel 198,6M=Min¢|1 m@pmu ral

bore 133. of the segments 18, on the side of each hinge line 36
facing away from the bases 23.
15 The simultanecus stamping of the hinge ‘lines 36,

running in the circumterential direction of the segments
18, and 1ongitud1nally directed lines of weakness 38 on
the inner surface of the segments 18 of the applicator
barrel 14 takes place between the stamping head 82 or 121
20 and the outer die 50 by means 'of __the moeth, concave
recess 54. |
In the case of the two-part tampon applicator
deecribed above, the outer barrel may be provided on its
inner wall with a re_dially' inwardiy projecting ejecting
25 element, known pef se, which protrudes through a
longitudinal slit of the sleeve~shaped slide and initially
bears against the recovery end of a tampon ari'anqed in the
slide. When the tampon applicator is put to use, the
_ slide can be pulled out from the outer barrel until behind
30 the recovery end of the tampon, the ejecting element
keeping the tampon stationary, so that the latter finally
bears against the inner wall of the outer barrel and can
subsequently be .'ej'ected into the body cavity.
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- 15 - SSmlarly to Figs:™8 and 9,. anmassenbly shaft 118 is
meunt ed axially novably in the punching sleeve 138 and in t he
transverse val | wdgumBh7et Ne | atter but, in contrast to t he PCTIE$96/01321
enbodi ment, fornms a unit not only with the 5 actuating device 125 but
also with a front push rod 124. In its unactuated position, the push
rod 124 passes t hrough--the central bore 127 ;of the stanping head 121,
proj ecting beyond the curved end face 12 3 of the*l atter. The | ength
by which the push rod 124 projects beyond the 4@ - end face 123 is
sufficient for the working or notching stroke of the assenbly shaft
118 for notching in the i&gea departaze36 fron hechencdescribed 2@xehplary

segnents 18 of the | icatar b | tr e fidhst

enbodi nent, the tr uﬂ%?%ﬁ‘g)?btf eégi r?ga%{é%ep %Bkg}"sgﬁe aﬁlfn&&k&at\{vin%l?dgngzé
125 is widened towarbarzehandl wdife]stheftampon applicatex may; howaviex). aiso
conpression spring 138 éded as a?gingdedpafredec hohltnisase,ltheokitharaval

punchi ng sl eeve_ - 38, whi.ch spring i t r [

its one en@ on ?%Ef‘?? N sg%&? §§§g§§§éb§g| t%%gt ﬁgﬁfgé\%l@%% %rpxéh
end face of the sprebetweerotke 1taneni ¥all aefsthaappplicater charrel sprdpthe
head 121. As a consggupoefmatdly 6ylindricalaidiri@mrerehtoalsbarpace 6f Jthe

10, the spreadi.ng copne 128 i essed by its front end fa gal.ns
the head wal | 139 tampoR, s r%ﬁ‘is%%f?@.gg‘zgn °P°'“i"ﬁe gg’far?pi %giﬁeg‘d’ 1593
is at a certain, uncépbimdibieal barredxwallldist theecregiomathdhe edecting end
sleeve 138 ofjgthe or ¢nd APPHIIKLEE bhePell OTdB NEhaddittle tampon can be
t hr ough- openi ngs 140 _

inserted into the body cavity by pulling the withdrawal

string out from the applicator barrel.



for the passing through of the notching jaws 132 between the rear end
face 131 of the stanping head 142 and a front 30 end face 142 of the

“puUNChi Ng St eeve 138. Te_Spreadimg— Segnents 134 on tTe side
of the notching jaws _132 which is facing towards the stanping

head 121 woesmsagy/i ded, in a plane normal with 'respect t 0 PCT/US94/41921

AT o e AR, e

grooves 106 for receiving a ténsiort- sPrifig fing 108, by means of which
the notching jaws 132 are . prestressed radially inward wth respect
to the | ongi t udi nal axis of the Stggmi ng punch 120. 5 Once the
outer die 50 according to Ficg. 7 is fitted wi th an applicator barrel
14, the stanpWHBThESICLRIMER IS®E inserted into the outer die 50. The
push rod 124 is t her eby nmoved through the front opening 48, bounded by
t he free ends of the segnments 18 of the applicator barrel 14, 10

agai nst the heni spher.i cRAMPRRe aPPliratRE SXQr £F% Zemindne hygiene; osseq
by the said beempgisihgy i nto the stanping head 121 As a result,

t he spregdl ng cone 128 §Pre_a§s cyﬁndrécal” @:th@ arie edg aspi%gt he

spr eadi ng segments 134 a elr not
radial |y outward i RaPSr=13Kee rmaterial dé‘%‘ﬁé‘q nier %C i chegnent s
18 with t he hcagprisees 36. pluralieypi 0F hefshekallys Mrdardmdaen

Its outer surface, §%ﬂakﬁ§ (13,0‘&1%#5&@% I}%Q.g,agaf Q{nd icfw;f:ﬁ?he Stand 9,

W t h stanping rlbs anpi ng
ribs, a knurlin g Cgﬁﬁppgp n &Q the long 1tudinal center EXis of the

10 applicator barrel (14), formlng a dome (20), each
segment (13) having _
'i) an inner surface (22) and an outer
surface (24),
i1) opposite side edges (30, 32), the side
15 edges (30, 32) of each segment (18) being
indépendent of the side edges (30, 32) of
adjacent segments (18),
iii) a tip (26),
iv) a base (28) at which the segment is
20 joined to the solid, cylindrical applicator
barrel (14},
ﬁ) lines of weakness provided on the inner
surface (22), and
vi) a hinge 1line (36) running in the
25 circumferential direction of the applicator
barrel (14),
wherein the hinge line (36) is separated from the
base (28) bf the segments (18), spaced toward the
segment tips (26), the lines of weakness (38) are
30 separated from the hinge line (36), spaced toward the
segment tips (26), and the lines of weakness (38)
extend substantially in the longitudinal direction
over a portion of the length of each segment (18);
and




20 - punctiform studs nmay al so be provided, if appropriate, for
produci ng the regi on of weakmess—on the inner surface of the segnents
18<0f the applicator barrel 14. The—proecess—+or producing the

oCctT
t anpon appl i cat conpri ses t ongi t udi
extendi ng web 01%’? B%per-l i ke mater mlmmﬂuﬁ m ﬂmv\,hl ch |sq’?g 1
sonmewhat greater than twice the | ength tn es |n| shed applicator
barrel 14. In this case, the segnents 18 are cut conti nuously or
step by step one after the other out of the two | ongitudi nal edges of
the web. Thereafter, the 30 web is subdivided,jnto sections of |ength,
the I ength of whi ch corresponds in each c&se to the circunferenti al

|l ength of an applicator barreb 14 4 I{iﬁé&t‘poﬂz) tl&ﬁlesccpiéfﬁyo'ﬁs‘i;osed
| ength are cut through |nyﬁp§6£o |tud| SO that 1 n each

cent er,,
case two sections of |eng e appffcat%w2§4§
PCT/ US96/ 01321 - 17 - formed in a

way corresponding to the gevel om%o 1‘1@at0f a'chElﬂn téherbif 1,
front end and rear engP g‘PCE SSCS_ Eg 01 %p are 0|n

toget her by adhé&si onShpragkerized in that the 59‘?% MAakngss 4 38) have an
applicator barrel 1léquald lefigbbequently, the segnents 18 are shaped to

give a hem spherical dome 20 with a central openi ng 48, bounded

by the tips 26 of the segnents_18. Therge,are there si muyl t,.aneousl y
i npressed into the inner §urfa%%‘“@‘aﬁap§f°at°r aﬁcaéﬁ‘%‘l‘nggtﬁ}@émfr’on?Fh é:
base 28 of the segnemharagterifed Hnnghati the3dindsr oft wdaknessc (38) are in

circunferentialygi r el case aligned with respect to the tip (26) of the
asscciated segment (18).

4. Tampon applicator according to Claim 1 or 2,

characterized in that the lines of weakness (38) are

15 arranged approximately parallel to the longitudinal axis
' of each segment (18).

S. Tampon applicator according to one of Claims 1 to
4, characterized in that one of the lines of weakness (38)
20 of each segment (18) is arranged on the longitudinal
center axis of each segment (18), directed towards the tip
{26).

6. Tampon applicator according to one of Claims 1
25 and 3 to 5, characterized in that the length of the lines
of weakness (38) incre‘as‘e‘s towards the longitudinal center

axis of the associated segment (18).

7. Tampon applicator according to one of Claims 1 to
30 6, characterized in that the lines of weakness (38) have
a length of about 2.5 to 6.5 mm.



of the applicator barrel 14, and also lines of weakness | 38, extending -

substantially in the Iongltudlnal direction of the segnents 18, on the
—side—of—each i :

The sinul taneous stanping of the hi runnlng in the

ci rcunt eypRkhads di rection of Hﬂﬂm 18 and |paandokdizep! | Y

directed lines of weakness 38 surface of the segnents 18

of the applicator barr el 14 takes place betmeen t he stanpi ng head 82

or 121 20 and the outer die 50 by nmeans of the snooth, concave

recess 54. In the case of the two-part tanmpon applicator

descri bed above, the outer barrel nay_QQ}pIovided on its I nner wal |

with a radially inwardly projecting ejecting 25 el enent, known per se,

whi ch protrudes gthroutfampon appllieagbtudu&abram Okot hm&haever shaped

arranged i n PRatackerigpd L Ui SRe Eloda of VeRkRoklTFef ol BB (1
slide can be4p®m &@n@ut fromthe outer barrel until behind 30 t he

recovery end of the tanpon the ejecting el ement keepi ng the tanpon
stationary, so th t t | atter ar,s wal | of

h
t he out & barrel on app Qﬁﬁ?gaﬁeﬂ???;ﬁ%]t@c? a| nﬁt%i fns 30%? cavity.

WD 96/ 23476 8, characterized in that the lines opcweusgeselgzg) are

- 18 - arrangéd a€ ad@pdcing of fabowt ohe melegcsoled exenplary
enbodi mrent of a two-part tanpon applicator with outer barrel and
slide, the tanpon applicator may, however, also

10. Tampon applicator according to one of Claims 1

10 to 9, characterized in that the axial.distgnce of the
hinge line (36) from the base (28) of each segment (18) is
about 2 to 6 mm.

_ 11, -Tampon applicator 'écccrqing to Claim 10,

15 characterized in that the axial distance of the hinge line
(36) from the base (28) of each segment (18) is about
3.5 mn.

12. Tampon applicator according to one of Claims 1

20 to 11, characterized in that cpposite ends of the hinge

line (36) of each segment (18) are arranged at a distance

from the respective side edge (30, 32) of the respective
segment (18).

25 - 13. Tampon applicatof according to Claim 12,
characterized in that the distance of the two ends of the
hinge line (36) of each segment (18) fronm the two side
edges (30, 32) is about 1 mm.

30 14. Tampon applicatcr acccrding'to one of Claims 1
to 13, characterized in that the tips (26) of the segments
{(18) are rounded-off and bound a front, central opening
(48) of the applicator barrel (14).



be-used as a single barrel. In this case, the withdrawal 5 string of a

tanpon arranged in the applicatoer—barriel,; -+ between the inner wall of
the applicator barrel and the -approximately cylindrical

circunferenti al ,f‘ﬁgg? of the ' rough an opssnisde@iszf
slit in the a,cgy fadtd cal barrel \mﬂmml“lnueumuun of the ejecting end
10 of the applicator barrel, so that thettahpdn &an be I nserted
into the body cavity by pulling the w thdrawal . string out fromthe
applicator barrel. WO 96/ 23476 .

PCT/ US96/ 01321 : ' -19- VWHAT | S

CLAI MED | S: 1. Tanpon applicator HO‘)' for feninine hygiene,
conprising: 5 15%) Qa?uiﬂbh“dibﬁﬂcﬁ&l | GRIcraliRy’ Cto (faimf 14,
paper-1like mterial, havi ' rises

plurality of gener_aﬂlﬁra"ttrnq%&ﬁ%ﬁ éwr"oq:thate%e %s Rfléh%\/?f %r%pﬁféfﬂg

forwards and i nward wW48) of the appldeptor barrél (Drjgiisucbonit Scmmer axis

of the 10 appl i cator barrel (14), forming a done (20), each
segnent (18) having i) arl i nner surface (22) and an
out er 5 surf & (24)Tampon applicator according,Jo: L3 1.

edges (30, 32), the shiracterized in thatdiss dopel(20BXormed dychhecspgments
(18) being (18) has an inner radius and outer radius in the range of
about 6 to 9 mm., '

10 17. Tampon applicator according to Claim 16,
characterized in that the inner radius of the dome (20) is
about 6.3 to 8.25 mm and the outer radius of the dome (20)
is about 6.65 to 8.65 mnm.

15 18. 'fampon applicator accbrding to c_:laim 1 or one of
the following claims, characterized in that the base (28)
of the segments (18) has a width of about 8.8 mm,

19.  Tampon applicator according to Claim 1,
20 characterized in that the paper-like material has a
thickness of about 0.3 to 0.5 mm.

20. Tampon applicator according to Claim 19,
characterized in that the thickness is about 0.35 to
25 0.40 mm.

21. Tampon applicator according to one of Claims 1
to 20, characterized in that the length of each segment
(18) from the base (28) to the tip (26) of the same is
30 about 10 mm. |

22. Process for prodtici_.n_g a tampon applicator
comprising the steps of: '



I ndependent
segnents (18
—a~base (28]

cylindrical

| i nes ofwoeelsaess provi ded

Vi) a hing
direction o
t he hinge |i
segnents (18
weakness (38
toward t he

extend substantially |a)thgmh&ﬁgihgdaaahpﬁuﬁeatbenblank formedOWE ad

portion of t

of the side edges (30, 32) of adj acent

), i) atip (26), V)

arwhith the segnent 15 20 —— — — — jornmed to the sotid,

appl i cat or barrel (14), _ V)

PoTfuseaod??) , and

e line (36) run circunferenti al

f the appllcator ¢ * barrel (14), wherein

ne (36) is separated fron1the base (28) of the

), spaced toward the : segnent tips (26), the |lines of

) are 30 separ ated-fgpmt he hinge |line (36), spaced
segnent.. tips (26), and the lines of weakness (38)

e | ggbRanbua s AUGH bt (Jiller-14xe maseridlhaving two'©

96/ 23476

- 20 - oppositgly aisppsedands aps tve| eBpesitely \digposeded
within the applicatiaesbarrel (14). : Tanmpon applicator
accor di to Clalgaqa Ienc?ﬁ@fﬁéCtgﬁtzeg 'ﬁi&iﬁiiﬁJ“aéf'“ﬁ%éh fy§akness

(38) have an

10

15

20

25

30

separate, longitudinally extending segments (18) of
at least one end of an applicator blank,

¢) joining of the oppositely disposed sides of
the applicator blank to a cylindrical applicator
barrel (14); | |

a) shaping the segments (18) to form a dome
(20) with a central opening (48) bounded by the tips
(26) of the segments (18);

e) forming a hinge line (36), directed in the
circumferential dlrection of the applicator barrel
(14), separated an axial distance from the base (28)
of the segments (18), spaced toward the segment tips
(26); and

£f) forming lines of weakness (38) in the inner
surface (22) of the segments (18), éeparated an axial
distance from the hinge line (36), spaced toward the
segment tips (26).

23. Process accbrding to Claim 22, characterized in
that the steps of forming the lines of weakness (38) and
the hinge 1line (36) are performed substantially
simultaneously. ' '

24. Apparatus for producing a tampdn applicator
comprising: -

a) an axially reciprocating stamping punch (57;

137) having a longitudinal akis and a stamping head

(82; 121), the stamping head (82; 121) having a

convex end face (B3; 123) and a cylindrical base, the



3. Tanpon applicator according to Clafhyl or 2, characterized in
that the lines of weakness—38)—are i‘n 10"’ “each-case aligned with respect

to-the tip (26) of the associ ated segnment (18).

Tanmpon appl i cat ing to Clalgu Iﬁ naracterlzeqnmﬂu he
| i nes of weaknegs ngre 15 arr H "lgmmm ly parallel to %d?]gisﬁ

| ongi tudi nal axis of each segment 5. Tanpon
applicator according to one of Clains 1 to characterized in that
one of the lines of weakness (38) 20 of each segnbnt (18) is arranged on
t he | ongi t udi nal center axis of each seqmept (18), directed towards
the tip (26). 6. Tanpon applicator according to one of

Claim 125 and3 (05 ofBarARie hakn" & "dlishibtersNosh Gladd’® brasS ana

of weakness (38) increases to rds e |l .onqit udi cent

associ ated segnent (18). kowur (éI} *éhnﬁf*ﬂﬂaﬁ ééﬁpg 15508?5Fﬁgf9538ﬁ€
of Clains 1 to 30 6, candas dﬁmﬁednatkmtditmnqentsomfthem @B8) and
have a length of aboﬂﬁegbéhé‘)é%5¥H3“5tamping face; and

s b) a stationary outer die (52) having (i) . a
| cylindrical recess (54) having a larger diameter than
the diameter of the stamping punch, and (ii) a sunken
curved base (56) for receiving the stamping head (82;
121).
10 ‘ '
25. Apparatus according to Claim 24, characterized
in that the stamping apparatus further comprises
a) a notching apparatus for the notching of a
hinge line (36) into an inner surface (22) of petal-
15 forming segments (18) of an applicator blank to be
formed by the apparatus; and
b) means for actuating the notching apparatus.

26. Apparatus according to Claim 24 or 25,
20 characterized in that the notching apparatus comprises
arced notching jaws (94; 132), having notching edges (98;
136) on their radial outer surface, arranged in a plane
normal to the longitudinal axis of the stamping punch (57;
137), and moveable radially with respect to the

25 longitudinal center axis of the stamping head (82; 121).

27. Apparatus accordihg to Claim 26, characterized
in that the actuating device for the notching jaws (94;
132) comprises a spreading cone (88; 128), which is
30 mounted axially movably back and forth in the stamping
punch (57; 137), the notching jaws (94; 132) having
spreading segments (96; 134) which bear égainst the
spreading cone (88; 128) radially movably with respect to

the main axis of the latter.



- 21 -

characterized in that the |lines of weakness (38) are about

8. Tanmpon applicator according to Caim 7

4 mm | ong.

o

J.

ranpon appricator accordfngto ong of Craims I 1O

characterized in that the |lines of weakness (38) are arranged
spaci ng wWoghas 0.5 mm x 30. 10. Tanpon aperusseloni2: ac
to one of Cains 1 10 - to 9, characterized in that the axial distan
hinge line (36) fromthe base (28) of each segnment (18) is
about 2 to 6 mMm ' .11, Tanmpon "applicator according t
Claim 10, 15 characterized in that the axial distance of the hing
(36) fromthe base (28) of each segment ,l8) is about 3.5 mm
12. Tanpon applicator according to one of Clainms 1 20 to 11,
characterized in tdml ogeBtdtusmtfodridinge tol ©gaim 27, chaeat8ériséacach

t he

segnent (18)-

© Elak2 gl Hprbadifls?Gtne (ae) 'REE' ' TEAREGLOLNScR)

(30, 32) of the respectivVv

applicato

r

BeKIAMJ92)o agnpinat wirich the spreading segments (A6} of

di stance of ttifet neteRUAgOHawee (94) b@éﬂgﬁibhn%f{z%éhiﬁ%gﬁéhée%ﬁé‘

fromth
Tanpon 2%

t wo

[ﬂi(éﬁégaQ§§§n%ﬁ§:”fgééﬁéaéggfééhéigﬁ&’n gﬁ;?%"ﬁﬁ? Eﬁﬁ?ﬂf?%

in that the t¢qne @@fase havinggacrone angle corresponding to that of

i0

15

20

25

30

the spreading cone (88).

29. Apparatus according to Claim 28, characterized
in that a compression spring (86; 130) is arranged in a
hollow space_(74; 174) of a slééve'éection (72; 172) of
the stamping punch (60; 120)_which is'open towards the

- stamping head (82;_121), the sleeve section (72; 172)

being bounded by a transverse wall (68), opposite which
the spreading cone (88; 128) is a_i:'rangéd at an axial
distance, the compression spring (86; 130) being supported
under prestressing 'by its ends respectively on the
transverse wall (68) and on a rear end of the spreading
cone (88; 128).

30. Apparatus according'to Claim 29, characterized

in that the spreading cone :(88)'_15 guided axially

displaceably in the sleeve section (72) of the stamping
punch (60) and is supported by means of the notching jaws
(94) on the rear end of the stamping head (82), to which
end there is firmly connected coaxially an assembly shaft
(78) , which coaxiallf extends freely movably through the
notching jaws (94), the spreading coné (88) and the
transverse wa11.(68) and_is held on its rear side, facing
away from the stamping head (82), by a platgflike widening
(80) undér the prestressing of the compression spring
(86).

87

at a
cordi ng
ce of

0
e line

de edge

anpon
e
t (18)

4.
rized



(18) are rounded-of f and bound a front, central opening (48) of the

applicator barrel (14). 96/ 23476

PCT/ US96/ 01321 =22- 15.°
Tanpon appl i ca{var,m?‘:,gordl ng to har act er i zaCTUS9sAER1
the dianeter of th ont opem ng mmlmnmm"“l Hlﬁppl | cator barrel (14)
I's about 5 mm Tanpon t appl scator according to Caim
1, characterl zed in that the done (20) fornmed by the segnents

(18) has an inner radius and outer radius in the range of about 6 to
9 mMm 10 17. Tanpon applicator _aggocding to Caim 16,
characterized in that the inner radius of the donme (20) is about 6.3

- to 8.25 nm and the outer 33di Wi)pﬁﬁ'athﬁ deodrd2Ay to oneiof athaims. FHH tw 30,

- 8.65 mMm 15 18. . T

“the follow ng clai rrschafl’?frtg&'?n? gpehhtgﬁgga ﬁgegﬂﬁe%ﬁ‘i‘qﬂfn#&riﬁ%&{
segnents (18) has a cmes hPU?V&Mt th npetching edges extend

applicator accordi Haaiad1yChditih rkspzat toCkkheaabsembky shaft he-ra; hehrough

paper-1ike mat egl al aha%ag between the stamping head (82) and the sleeve
section (72), a clear distance between the notching edges
(98) and the front end face of the sleeve section (72)
corresponding approximately to the axial stroke path of
the stamping head (82).
10
32. Apparatus according to ocne of Claims 27 or 28,
characterized in that the spreading cone (128) is arranged
in a rear, coaxial recess (126) of the stamping head
(121), from which recess a coaxial bore (122) extends
15 through the stamping head (82) as far as the frontal,
curved end face (123) of the latter, the front emnd face of
the spreading cone (128) bearing against the base of the
recess (126) in the stamping head (121) and being firmly
connected to a coaxially arranged push rod (124), which
20 projects through the opening (122) in the stamping head
| (121) beyond the curved end face (123) of the stamping
head (121) over a length which corresponds approximately
to the stroke path of the spreading cone (128) for the
spreading of the notching jaws (132).

25
33. Apparatus according to Claim 32, characterized
in that the stamping head (121) is connected to the
punching sleeve (138) of the stqmping punch (120) at a
certain, unchangeable, axial distance, forming an annular
30 gap for the passing through of the notching jaws (132)
between opposing end rims on the rear end of the stamping
head (121) and on the front surface of the punching sleeve

(138).



t hi ckness of about 0.3 to 0.5 nm 20. Tanpon applicator

according to Cdaim 19, characterized in that the thickness is
Tabout 0.35 10 25 0. 40 mm 2T Tanmpon | '

to one of Clains 1 to 20, characterized in that the |ength of each
segnent wo962347863) fromthe b I p- (26) ofpcresogersn i s 30
about 10 mm Tﬂmﬂﬁﬂ“ﬂmllmmmr oduci ng a tanpon applicator
conprising the steps of: - 23
- a) providing an appl [ cat or blank formed of a

rectangul ar section of paper-like naterial having two oppositely
di sposed ends and two oppositely dispasgq _ sides; 5

b) cutting out a plurality of nutually separat e,

| ongi t udi nal I'y ext3dndi Appazgtast acééﬁﬁim& to one of Chiinsad we;sand of an
applicator blapfacterized in that Pho'ﬂ'ﬂ&xiﬁ -_*]ﬁ,(fﬁpgg’?lt ? (ﬁ?SEd

si des of the applicator blank to

~provided on their surface facing towards the stamp head

(82; 121) in each case with axial continuations (104),

5 which are provided, in a plane normal with respect to the
longitudi.nal axis of the stamping punch (60; 120), with
circle-section-shaped grooves (106) for receiving a spring

ring (108), by means of which the notching jaws (94; 132)

are prestressed radially inward with respect to the

10 longitudinal axis of the stamping punch (60; 120).



10 barrel (14); d) shaping the segnents (18) to form
a demrp—m—— A 20—wt+h—a—€ent+at—oepeni -
(26) of the segnments (18); e) formng a hinge line (36),
directed in circunferential direction of the $
“barrel vwwz 14), separated an axi al distance fromthﬁ?sﬁlgé
of the segnents (18), spaced toward the segnghk tips (26); and
f) formng lines of weakness (38) in the innel 20 surface (22) of
the segnents (18), separated an axi al di stance fromthe hinge
line (36), spaced toward the segnent tips (26). 23.
Process according to Claim22, chara ' pp n Zﬂ:ll Gh the steps of
formng the lines of meah‘ess (38) ; he ine (36) are
performed substantially A 24.10Apparatus
for producing a tanponemmpesr &N\ CONP |s QJ a) an
axially reciprocating st aang punch‘\§; \ 137) aving a

t he stanpi ng

k: |

| ongi tudi nal axis and a stanpi ng head
head (82; 121) having a
cylindrical base, the
PCT/ US96/ 01321



end face havi ng a dianeter, a distal end, and knurling (84)
whi-e h—extengds—abott—ts—ct+recunt er enece——m ' '

di.stance fromthe distal end and t he base; of the stanping face;
and 5 06347 D) @ stationary outer die (52) having g

cylindrical v‘r’%cess%( 54) having a |larger dianeter than fa'mgnﬂseu

di ameter of the stanping punch, and (ii) a2pggnken curved base
(56) for receiving the stanpi ng head (82; ‘ 121). 10

25. Apparatus accor g t@ Caim?24, characterized | thf r‘t e

st anpi ng appar at us :.uﬁsues conpri ses H‘ﬂotc i gﬁ 5
apparatus for the notching of a ] hingb‘li (36) into an iniir
surface (22) of petal- 15 form n§ segmery s r

bl ank to be ornmed by the apf o3

means for actuati ngut
according to Caim
appar atus conpri ses38
edges (98; 136)
normal to the | ongitudi
nmoveabl e radially 3§
of the stanping head (
Claim 26, characterize
jaws (94; 13238
nmount ed axi ally novabl
137), the notching jawsg(94; 132) haviRg fo =i=o— W
134) which bear ag$k t he sprieadi ng co et 11y
novably with respect t the main Axis of thell EEEEES

i

og hi ng appar at us.
25, 20
arced not chi
their radia
al axis of thefstanping
respect to
121) .
in that

\
N
\
1" k

3




WD 96/ 23476 - PCT/ US96/ 01321
-.25 = . 28— Apparat us—aceerdi-ng to '

ip that the spreading cone (88) has a frustoconical section (92),
agai nst which th preadi ng segnents (96) of t he not g ' (94)
bear with §%P3§E§R€ faces, the 5 spreadi ng faces beingﬁg?ﬁgkge %n an

| magi nary circul ar cone surface hav3fdg a cone angle corresponding to
t hat of t he spreadi ng cone (88). ' 29. Appar at us
according to Caim 28, characterized 10 in that a conpression spring (86;
130) is arranged in a hol | ow space (74; ,174) of a sleeve section
(72; 172) of the stanpi ng punch (60; 120) which is open towards the

st anpi ng head (82; 1212}; tﬁue sl eeve section (72; 172) aEil bsi ng bounded
by a transverse wall ( 8J, oaposite whi ch 15 the spre inﬁ one (88;
128) is arranged at an axi al di stance, the conpression spring (86;
130) being support under prestressing by its ends respectively
on the tranfverse wall (68) and on a rear enggof the spreading
- cone (88; 128). 20 1 '?0. Apparatus accordiNg to Clﬁi m 29,
characterized t"ez spreading cone ({88) i @9y ded
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axially di spl sl %) eve section (72)% 9t e st AnpYy
/X7 (7
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rear end of the s [/ t i ch end £H¥ Y A
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connect ed coaxi@d 2 ,
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(éO) under the prestressing of the conpression spring

(86).
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-n26 - 31. Apparatus according to one of Clains 26 to 30,
characteriz ' at the notching jaws (94) are in each ovi ded
wi th notchiﬁg’de gos (98), which extend radially with (PCHESsREi oL
assenbly shaft (78) through 5 a gap betwdgp §t he stanping head (82) and
t he sl eeve section (72), a clear distance between the notching edges
(98) and the front end face of the sleeve section (72) correspondi ng
approximately to the axial stroke path of F the stanping head (82). 10
32. ‘Apparatus according tE£ ‘E Clains 27 gr %,‘ characterized in
that the spreadi ng cone ( Bei arranged iJt'a rear, coaxial recess
(126) of the stanping head (121), frem=mich recdgys a coaxial bore
(222) extends 15 through the s'tlarrpi ng Qe as far as the frontal,
th

curved end face (123)jpf.the |a 44? _g"?? Ofrégésst?izm in
p ¥ (oo i al |
ﬁﬁlea y

spreadi ng cone (128) eaﬁﬁg\sgai ’. ﬁ

the stanping head (121) and bapd /5 ,/

arranged push rod (124), ﬁich 6 .l-.é": (122) in
t he stanpi ng head ! /ey 'l/ G 2LEAZN3) of the
st anpi ng head (121) ovgrSSLLn Y vy ' lm%" ok3gatel y
to the stroke path of the v}’,-,{ﬁ"o o] \LSH G WA bt i
the notching jaws (132J34% /
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1 :,ﬂ‘% | §\\\
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- their
'with axjal continuations (104) 5

Wi th &itﬂect mxp@ fen nbek:ONJ ;gﬂgggg&c},gr Qﬁsﬂ&ﬁxﬂ?kﬂ%ﬂm&ﬁ@% BR, BY,

1 120),

' ring (| &20ernisignaBitng Pated  \Whi3L lsnvkrpn P9OBTWMONg | a '-VMD-
- prestessed radially inward with respect |to t m

25 . a 33. Apparatus according to Caim 32, characterized RTMp'si@,p\l
t hat the stanping-head—{irl)—|-s—Cconrnreeted—t+o—the —ptrrchrng—steeve

(%38) of the stanping punch (120) at a -. certain, unchangeable, axial

di stance, forming an annular 30 gap for the passing throughdsgpghe

not chi ng j aws (ﬁ&k bet ween opposin end r| the regMEgd of the
st anpi ng (121) W'{ﬁﬂﬁﬁ t he punci™ig sl eeve

(138).
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D) UNDER THE PATENT coorﬁéi&iéﬁ&ﬁbﬂﬁ%ﬂcn

- e—t-0—O011€" UI ualllD LU l'.U

tchl ng Javvs @M@Zﬂ"’a‘!"@m"”""’prow ﬁﬁ’w
SurAGIFA338ci ng towards the st aidi r’t&% '?WZD |M%g(o§.&§§,
are nr Q\/] a—pl-ane-nornal

e SECt I on- oove DE.I]JKDH.‘!S GB GH) HU/ 1S,

the st agy¥rody Batich (60; 120). (Klli.l.smwsnsz.uc).summpamt(n.

B BY, KG, KZ, RU, T], T™M), t (AT, BE, CH,
19503011// 31 Tuouary 1995 GRgESS) D Ds.nx,ns,m.os.ok,mupgc NL, PT, SE),
OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR,
{71) Applicant: McNEIL-PPC, INC. S}; Grandview Avenue, NE, SN, TD, TG).
Skillman, NJ 08558 (US).
' G, Hans, Wemer; Dohlenweg 11, D- | Published
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(54) Title: TAMPON APPLICATOR

(87) Abstract

Tampon applicator (l0) for feminine hygiene, comprising a cylindrical applicator barrel (14) of paper-like material, having a front
end comprising segmenls(lS)wh:chuebentforwardanndinwudwmnespectwdlelmgmdmalcemeruuoftheapplmmbam!
(14).fmnmgadmne(m)whmebyaweahemngofﬂwsegrnents:spravidedforteducmgﬂwirmmneemaspmdmgmwememomw
segments during the pushing out of a tampon from the applicator barrel. The bases (28) of the segments (18) are formed by the front,
solid-cylindrical end of the applicator barrel (14) and the weakening of the ssgments (18) is provided on the inner surface (22) and at an
axial distance from the base (28) of the segments (18). Theumponapphcmrmduoumeejectingptmmbymuofﬂwpmdemmd
breaking lines at the inner swface of each segment whilst the smooth outside of the segments reduces Irritations when in use. Additionally,
the invention relates to a process and an apparatus for manufacturing said tampon applicator.




