;e3e\ g\ dDAN'6THP7 2 2 AP R 2003 1  APPLI CATOR FOR TAMPONS BACKGRDUARR 2R3
‘THE | NVENTION Field of the Invention The present invention relates to an
applicator for a tanpon to be enpl oygd when a sanitary tanmpon is to be
inserted into a nan body. Descriptiion of the Related Art The appli cator
for t ﬂmnmﬁ anpon |s constructed to include an outer cyllndsr for
fittin therein, and an inner cylinder inserted intg he out er

cyIinder asgobogr ot r udi ng rearmardly fron1the rear end of th der
A take-out cord extending fromthe ta is | ed out of tmwmmmmﬂ l mrnder

through the inner cylinderARRIIGAERR ?BHPRH? ly froma reay, end of
I nner cylinder. Wen the tanpon is to be enpl oyed, the outer cylinder |s
inserted into a vaginal cavity, and the inner cylinder is pushed to push
the tanpon out of the outer cylinder. Then, the tanpon is inserted into the
vagi nal cavity while exBAREGRYUADN GFodHEfINVENGTAIbl e val ves at the |eading
end of the outer cylinder. Sonme of the existing applicators are forned to
have anFdegler odyltheddmventian i nner cylinder which are nmade of paper. In
recent years, however, an outer cylinder injection-nolded of a synthetic
resin has beefhenprepedtsonventian neglaeee ho an applicator for a
tampon to be employed when a sanitary tampon is to be inserted
into a human body.
Description of the Related Art
The applicator for the sanitary tampon is constructed
to include an outer cylinder for fitting the tampon therein,
and an inner cylinder inserted into the outer cylinder and
protruding rearwardly from the rear end of the outer cylinder.
A take-out cord extending from the tampon, is led out of the
outer cylinder through the inner cylinder and protruded
rearwardly from a rear end of the inner cylinder.
When the tampon is to be employed, the outer cylinder
is inserted into a vaginal cavity, and the inner cylinder is
pushed to push the tampon out of the outer cylinder. Then,
the tampon is inserted into the vaginal cavity while expanding
a number of deformable valves at the leading end of the outer
cylinder.
Some of the existing applicators are formed to have an
outer cylinder and an inner cylinder which are made of paper.

In recent years, however, an outer cylinder injection-molded

of a synthetic resin has been employed so that it may have a



2 2 APR 2003 2 snooth surface and may be snoothly inserted into thgihABRﬂma
‘cavity. Fig. 4 is a partial side elevation showi ng an ordi nary shape of the
| eadi ng end portion of an outer cylinger 30 of a conventional applicator.
The outer cylinder 30 of the conventiOnal applicator is constructed to
include a cylindrical large dianeter portion 30a, and a curved face portion
30b is fornmed on the side of the |leading portion with respect to the |arge
di aneter portion 30a through an inflection point Zo The curved face portion
30b is forned into_a generally sem spher.i cal shape which has a radial

center |8BaPER sRrfaeccARd drrDRA smeetddst ildverkishdinte theovgH inpd
inflection point Zo Therefore, a ratio Ao/Bo is about 1, if the radius of
t he out efF@BéE¥phery at the inflection point Zo is designated by Ao and the
axial length fromthe inflection point Zo to the |eading end of the curved
face portion 3Dbgi s desiqpRrdd ady sBele ol aviad iouy d@wWidge apoprddnazgb, there
are formed a plurality of valves 31 extending toward the |eading end and
arr angedshapa pét theshapdinghesd paktéon3ofapa guternsyltiodeanvdér g6 t oward
the | eading end at the curvature of the curved face portion 30b. However,
in the shapenventhenpdadppd igetoiron of the outer cylinder 30 of the
conventional applicator for the sanitary tanpon as shown in Fig. 4, the
| ar ge di amet er Therawtoer 304 imader 30 ofafke znpwent henal lapriaeioshape, and
the sem sherical curved face portion 30b is fornmed at the | eading end of
t he | ar geodsamatéedpont iocldde. aAcghiddmdonl dlpageusiiagetiee ppmitioat or,
this shape exerts restrictions on the reduction of the resistance to the
i nsertioB0anpt andhe wagivedl faae pyrtion 30b is formed on the side of

the leading portion with respect to the large diameter portion

30a through an inflection point Zo. The curved face portion

30b is formed into a generally semispherical shape which has

a radial center located at the center O of the section extending

through the inflection point Zo. Therefore, a ratio Ao/Bo is

about 1, if the radius of the outer periphery at the inflection

point Zo is designated by Ao and the axial length from the

inflection point Zo to the leading end of the curved face

portion 30b is designated by Bo.

In the curved face portion 30b, there are formed a
plurality of valves 31 extending toward the leading end and
arranged in a petal shape. These valves 31 are deformed to
converge toward the leading end at the curvature of the curved
face portion 30b.

However, in the shape of the leading portion of the outer

cylinder 30 of the conventional applicator for the sanitary

tampon as shown in Fig. 4, the large diameter portion 30a has
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Therefore, the resistance to the insertion into the vaginal cavity couldzgg

‘reduced, if the leading end of the outer cylinder was fornmed not into the
sem spherical shape but into the shape in which the dianmeter is gradually
reduced toward the |eading portion, fhat is, in which the ratio Ao/Bo is
smal ler than 1. However, if the |eading end of the outer cylinder is forned
into the shape in which the dianeter is gradually reduced, the valves 31
have to be accordingly elongated in the axial direction. If the axial

| ength size of the valves is thus enlarged at the | eading portion of the
out er cthéngyd indyd csHapehajpet handeathegsemdspbiertilealv at weged s face
stabilized but may be deforned to open the | eading ends of the val ves when
t he val pestaor IGkerimaifbymedf at ndtk iletagl itrhe eadr 9 €k Hade =jeade awetlert he
tanmpon being fitted in the outer cylinder . I f the valves are opened, the
| eadi ngppptionn3oh .t hacooirdingilyi, ndgrormays thy et dppkdeasary rédisst ance to
t he human body or may damage the body when the | eading portion of the outer
cyl i ndeshapei egertedrést pidéheonamathe adductidn ofdehd eedietiaheeval ves
each having a | ong axial |ength 2 2 AP R 2003 4 and to stabilize the
shape otot fRet hasbRlliyndeheomedevalai@nall tcdwitiecessary to thicken the
outer cylinder itself or to injection-nold a highly hard resin. Wth the

increased thi okagesorBOVaNRY ,rddits tamedt t8f thesithd&rbfogMpheyedHacr eases
to cause a problemthat the environment is adversely affected by the dunped

resin. (Agiha1dfeitheedld be Rddid §esine 18a8TRG0EE o £l ke VRIHES becane

hard to i ncrease theé contact resistance to the body. Furthernore, the

flui dityy9hiniBe 4881 formed ot AnRet LAB Q&hﬂsbﬁefﬁgﬂiegh Gﬁeml teause the
defectlve nol di ng of the valves and the Ik THE | NVENTI ON The

I nventi QHehégggE QR ﬁﬁ&chot%o&hgﬁe%ra&@' gﬁh%lfl‘}r r%dlﬂl?ggp i ch

val ves prOV| | eadi ng portion can~be easily npD can be

prevent eflo! HAMARE NG Aod Nechading qadsy e e, rh€ddi A9/ Lion of an
outer cyll i's shape e eaS| y Inserted into a vagina
caV|ty.Séggg i 294,080 aspect of the invention, an applicator for a tanpon

may conprise: an outer cylinder including a Iarge di aneter portion for

fitting a tapggﬂegggreag :?%Adfu Bi&E o PO£BEO QrQV|§%if§%gf§%S|de of

a rear end o € outf er cy haV|n a sna PertdiC er than that of

the 1 ar g& ALATRLEL RGN 180 aPLHEA{do Ol VBB arely deduangt e of de

of a |l eading en el ng onvergeg to have
a curved, face

b d
educod EwiPd "eRe SHoRaVSG ton a”e%%'ﬁ% i a&“% d s DA nonver

movabl ydllrrlsé%rttlg% I n&% ttge S<":1r)rcai|a|1 qe%r&eéhe size of the valves is thus

enlarged at the leading portion of the outer cylinder, the shape
of the leading ends of the valves is not stabilized but may
be deformed to open the leading ends of the valves when the
valves are thermally deformed into the curved face shape with
the tampon being fitted in the outer cylinder. If the valves
are opened, the leading portion of the outer cylinder may give
an unnecessary resistance to the human body or may damage the
body when the leading portion of the outer cylinder is inserted
into the vaginal cavity.

In order to use the valves each having a long axial length



portion of the outer cylinder, wherein a ratio AABis at nost 0.8, &%%APBﬂMM
‘inflection point for the boundary between the maxi num di anmeter portion of
the large dianeter portion and the curved face portion is designated by Z,
a radius of the outer face at the infﬁection point Z is designated by A
and the axial length fromthe inflection point Z to the |eading end of the
curved face portion is designated by B, and wherein a ratio L/Wis within a
range of 1.0 to 2.0, when the width size of root ends of the valves is
designated by Wand the length of the valves is designated by L. According
to the ian@rte ertahilelzethel shane odr thentbermad lyedaifagmedr vRbHeEs shaped
such that the ratio AABis at nost 0.8, so that it is possible to reduce
t he resittaheeneoesparynser thdekiem dheheourf eyl trderyitaedbnparitoon with
t he conventional outer cylinder having the sem spherical curved face
portion asjestbuwmnimokdg.a 4highlyhikandseestime vaWiebh wile becekeesgdted in
the axial direction of the outer cylinder. However, by shaping the val ves
to have thickmess, L/Nowetdn n the ramgentf df Oresid Otoi ke empyogeduring a
| arge width Wof the root end with respect to the length L, the force for
hol di ng ihereasées th shaske arprgloken tdvarathy etef oroament hies wdireeseilgt o a
curved face shape 2 2 AP R 2003

affected by the dumped resin. On the other hand, if the hard

resin is employed, the values become hard to increase the

contact resistance to the body. Furthermore, the fluidity of

the resin in the injection mold is reduced to easily cause the

defective molding of the valves and the like.

SUMMARY OF THE INVENTION

The invention has an object to provide an applicator for
a tampon in which valves provided at the leading portion can
be easily molded and can be prevented from opening at the
leading ends, when the leading portion of an outer cylinder
thereof is shaped to be easily inserted into a vaginal cavity.

According to an aspect of the invention, an applicator
for a tampon may comprise: an outer cylinder including a large
diameter portion for fitting a tampon therein, a small diameter
portion provided on the side of a rear end of the outer cylinder
and having a smaller diameter than that of the large diameter
portion, and a plurality of valves provided on the side of a
leading end of the outer cylinder, the valves being converged

to have a curved face portion to be diametrically gradually



6 can be intensified to restrain the restoration so that the vaI%ﬁZ can be
‘suppressed from bei ng opened at their |eading portions. On the ot APRa2083
the root ends of the valves are | ocat substantially at the sane position
of the inflection point z . In the curved face portion, noreover, it is
preferred that the curved face portion has two curvatures, and the
curvature at the |eading end portions of the valves is |arger than that at
the root ends of the valves. In this case, it is preferred that the axial
length Y of the valve portions having the |larger curvature is one half or
| ess t hafFadiecakitQwaehdihe B gadng RN 11 ddte ol My Finder heandali ng end
of the curved face portion. In the |eading portion of the large dianeter
portion GusthowutBembeki Mpsrablitheingaurad dndopokhe osnadfl tdhianetees are
defornmed at the large curvature, so that the plastic deformation of the
| eadi ng @d-tpiont iohstlod euweewatykindan, be enl arged to further suppress
openi ng of the |l eading ends of the valves . Since the | eading end portions
of the val ves aheraimred riadilvare Bt he harmestud vai uwkken tdweyiraf g bvent ed,
when inserted into the human body, from abutting agai nst the body, thereby
gi vi ng neainctonfar ttdid dodeelamng Hetvden bddy . maBRnkm RESGR T Qo105 didE
DRAWNGS Fig. 1 is a longitudinal section showng the state in

of the large diameter portion and the curved face portion is

designated by Z, a radius of the outer face at the inflection

point Z is designated by A, and the axial length from the

inflection point Z to the leading end of the curved face portion

is designated by B, and

wherein a ratio L/W is within a range of 1.0 to 2.0, when
the width size of root ends of the valves is designated by W
and the length of the valves is designated by L.
According to the invention, the curved face portion of

the leading portion is shaped such that the ratio A/B is at

most 0.8, so that it is possible to reduce the resistance to

the insertion into the vaginal cavity in comparison with the

conventional outer cylinder having the semispherical curved

face portion as shown in Fig. 4.

In this case, the valves will be elongated in the axial
direction of the outer cylinder. However, by shaping the
valves to have the ratio L/W within the range of 1.0 to 2.0,
i.e., by securing a large width W of the root end with respect
to the length L, the force for holding the resin distortion

upon thermally deforming the valves into a curved face shape



2 2.,AP R2003 7 which a tanpon is fitted in an applicator accordi n’g?t‘o"%@:"
“invention; Fig. 2Ais a side elevation including a sectional half and
showi ng the state in which an outer cylinder is injection-nolded; Fig. 2B
is an end view of a |eading portion of "the outer cylinder; Fig. 3 is an
enl arged side el evation showing the state in which valves are curved; and
Fig. 4 is an enlarged side elevation showi ng the | eading end shape of a
conventional applicator. DESCRI PTI ON OF THE PREFERRED EMBCODI MENT Fig. 1 is
a longitudinal section showing the state in which a tanpon is fitted in an
appl i cat gtamceodr tnbgnsdfind ravErstsainFithe RSO rAGIQR %9 VB2t ohhghow ng
the state in which an outer cylinder is injection-nolded;, Fig. 2B is an end
vi ew of avalkeel reppdre i tippfessred ofxer kgingdepengddati ghesrikeadirgl ar ged
side el evation showing the state in which valves are curved. The applicator
for a tanportieesshown in Fig. 1, is constructed to include an outer
cylinder 1 and an inner cylinder 2 (or a push-out nenber) . In the | eading
portion of the Gutée cyhendemd], thaaroet snfistdedhe vabpes axenbochted for ned
by conpress-nol di ng absorptive fibers such as cotton. To this
substantially at the same position of the inflection point 2z.
In the curved face portion, moreover, it is preferred
that the curved face portion has two curvatures, and the
curvature at the leading end portions of the valves is larger
than that at the root ends of the valves.
In this case, it is preferred that the axial length Y
of the valve portions having the larger curvature is one half
or less than the axial length B from the inflection point Z
to the leading end of the curved face portion.
In the leading portion of the large diameter portion of
the outer cylinder, the leading end portions of the valves are
deformed at the 1large curvature, so that the plastic
deformation of the leading end portions of the valves can be
enlarged to further suppress opening of the leading ends of
the valves. Since the leading end portions of the valves are
formed to have the large curvature, they are prevented, when

inserted into the human body, from abutting against the body,

thereby giving no uncomfortable feeling to the body.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a longitudinal section showing the state in



2 Z APR 2003 8 tampon 3 , there is connected a take-out cord 4 whi2R ARR 2003
"extended rearwardly fromthe inside of the outer cylinder 1 through the

i nner cylinder 2. The outer cylinder 1. s injection-nolded of a

t her mopl astic resin such as PE (pol yethyl ene) or PP (polypropylene). The
outer cylinder 1 thus injection-nolded has a snooth surface to give little
unconfortable feeling when it conmes into contact with the human body. The
thernoplastic resin is preferably exenplified by the LDPE (i . a . , |low
density pol yethyl ene) when the outer cylinder 1 is injection-nolded, so
that the VB3FfR pafalPew ist Hodited aghaAR oRPPhi¢ AECHDRECPKELBEY tOo theovi de a
smoot h surface and a thickness as snmall as possible. The thickness of the
out er cyl FAYERPtIONG be forned by the injection-nolding is within a range of
0.6 nmmto 1.0 nm The inner cylinder 2 provided as a push-out nenber for
pushi ng out theFignpdh Bsid Sisleral afatapednaidetinmdesiegit ippal half
extrusi on-nol ding the thernoplastic resin such as PE, PP or PET (i.e.,

pol yet hyl and t ehephngal bhe) shabea byl ivhii¢Ralashagutgqr acylgndgr a ist r aw
shape or a pipe shape ) . Mire preferably, the extruded thernoplastic resin
is orientéadjerttibe-awildleddi recti on. The extruded material thus

extrusi on-nol ded and axially oriented is inproved in the axial orientation
so that its axi8igbuzgRlisn@nsendnyiawict enlaadddg poenibh ohecHdicalktmass i s
made so small as 0.4 mmor less (up to about 0.1 mm and 2 2 AP R 2003 9
the interepglliddereter is made so small as 7 mmor less ( up to about 3 nm

, the inner cylinder 2 retains a sufficient buckling strength. Accordingly,
the inner cylindef.23i s hauti ddryl g el de aliadv 1ol sle ds hovhiarg tiree istadre
cylinder 2 is pushed to push out the tanmpon 3 fromthe outer cylinder 1
upon use. ihh&hiikhekraQyldsn@ie Tursredvadiy inserted into a small dianmeter
portion 8 of the outer cylinder 1 and has a push portion 11 at a | eading
end thereof . Thiig.pasis BAréhDardddiside waleged ilh PH6Rihfethameem ihgasi |y
fromits rear end and to prevent the inner cylinder 2 from being w thdrawn
froma reanderRthaPeOloft Re Rt RNt dddedpdlicdtot he rear end of the inner
cylinder 2, there is also forned a diverging portion 12. Accordingly, the

i nner cylinder 2 can be easily pushed at the rear end thereof with a finger
of the user, although the inner cylinder 2 has a smaller dianeter. Fig. 2A
shows the state in pekeR1bhgoRUON 16 PIFERRES EMB@SiM@fr ol ded. The
outer cylinder 1 imediately after 1 njection-nolded has a cylindrical

shape, in whi chpdgl.an0gsdhaTehls difilaln sbdtiorh SHRAMMAILIRX DA in

di aneter. Between'this |arge difaneter portion and the smal | dianeter

ti 8 : ot . . I whi ch
Phe. ext er S S i Bl ot 15t SR e BEPiass e s e s et o bor ti on
7 and the. dj . ti . i 3 p ,

ot oss whiiSrAtI Bl AL e i P R Al I A B ot 1

h d. A P .he. LE t hg. .di

ort1on 7 A ot EER 1AL a2 ihTaCk FnRe B} Eil S AR R AL e

f d four. val 7 tal. sh et h I . d h
their i atnedl o5 ¥ asad il BRrad Y s it B A R e
cnds - Tha AP AT sa 0 FLADERSER ROV HRLA NS RES Al DA At o of
the outer cylinder 1. Furthernore, as shown in the end view of the | eadi ng

portion offPHhEWNEI: cylinder of Fig. 2B, the valves 17 have a width Wat

root ends thereof. In the assenbling process of the agpLicaLor, the,gush
The applicator for a tampon, as shown in Fig. 1, 1

constructed to include an outer cylinder 1 and an inner cylinder
2 (or a push-out member). In the leading portion of the outer
cylinder 1, there is fitted a tampon 3 which is formed by

compress-molding absorptive fibers such as cotton. To this
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portion 11 is f firstly expanded at the | eading end of the inner cylinder

*2. The rear end of the inner cylinder 2 is inserted fromthe protruding
nouth 16 of the outer cylinder 1 andmgs gui ded through the small dianeter
portion 8 until it is protruded rearwardly froman opening 10 in the rear
end 9 of the outer cylinder 1. After this, the diverging portion 12 is
formed at the rear end of the inner cylinder 2 protruding rearwardly from

t he opening 10. The tanpon 3 is inserted fromthe protruding nouth 16 into
the large dianeter portion 7 of the outer cylinder 1. At this tine, the

t ake- out CRBPYN 4 /i Shete | iEiconnerkpadyhakgeouhneerd ¥ Yadeh 18 pEheRdrdl y from
the rear end of the inner cylinder 2. After the tanmpon 3 is inserted into

t he | ar geedféaedby from thg pnrideost thepeutesncyl srdekel greuddythgder 1, a
heated press die is applied to the | eading portion of the |large dianeter
portion imegrteplonder 8ylinder 1 to deformthe valves 17 thermally. As a
result, the valves 17 are deforned to converge toward the | eading end so
that a curved Thee poteroncydindefror ded ion ting) et toneydldedr ofonat he side
of the leading portion with respect to the |arge dianeter portion 7, as
shown i ntEegmoBlafhéccureednf asachor tason PEa hgeobyéemgi&nd) aserta@&n in the
axial direction of the outer cylinder 1. The valves 17 having the length L
as shown(poly¥pgopfhenane CTha edteand aydfiordrad 1t ahfier imtjbetdonvad 1Hade
portion 7a so that the ratio of Bto L is B < L. In the shown enbodi nent,
nor e spekas i< ambytht ser bavadas yiket Wweenl gansrahfyricybladdadaing ahga

di aneter portion 7 and the curved face portion 7a has a inflection point Z
(or a fijstcomés eaiticO@op@adit ®)ithwbhélhuman agaiyed aheatpheginbpdAstic
substantially identical to the root ends of the valves 17 in the axi al

di recti ope®inthie poeireratilyl ademplifibdthe thy VodEf aLee Ppritdwaehdity | eadi ng
end portion 7b wthin a predeterm ned |length range (i.e., a length range Y
in the agbdyethyeeheynwRbnt bige WUitesr @41 iHiSr 1 )isf iAfeEReoheadnagagnd to
the root end side of the valves 17 is forned to have a |arger curvature

than thagootnhie the ek fRCRaPOELbAN widk Nou@S Yt dghdthfork 0Ph €Rd wodd t han
the | eading end portions 7b. mely, in this outer cylinder 1, there are

formed tpgelahleeti PoPPABTa Zsmdbt i Ehedde 4 9f 13 iRl s RY ki@l 17 | eads
2 2 AP R2003°12 into the curved face portion 7a, and a second inflection

poi nt S wRidkd Sl ocaidd tRikkRBEs Yr the ddﬁéﬁ%ﬁ;h%d@@ Dk ob@Rdrimeds into

the | eading end portions 7b. Furthernore, the Ieading end portion 7b in the

range Y pasigel %hgs&tﬁehuﬁgqaﬁggha@_ WHahiQf af o ¥8d of &CquP YU 110 7a in
the range” X on t root end side. Wth the large “dianeter portion 7 shown
in Fig. g when the outer face of the large dianmeter portion 7 at the

inflection point Z has a radius A and the axial length fromthe inflection
point Z to theg] gad] e e . i S ti is at
nost 0.8, or p?é%e?}éﬁ?§ %B?l%%%POZ %,%%le(?ée@ oé;gej?ar ﬁi]ghcﬁvteg‘lé{'@céeroﬁti on 7a
is forne . C r t I, he | eading partio j S.or | ender
than t hegggg\}gg (ts“gﬁl sp%gzra}qr?a?&:‘?;c}g %8?f“|e§nggofgn o%%‘{%%&%cgnq“\?aeen%sﬁlgg;laﬁ’ys
applicator,shown in Fi.g. 4. Accordingly, ..t i.s passjbl.e to dyce the

E51 5t anBECRAPERPAIGREToo SR SO BERRAS ok STID FORAT (AT B0 fon BT ¢ he
outer cylipder., 1 is inserted.into,the inal_cavity. Moreqver, .a ratio L/W
bet ween th “éﬁéfhlPéﬁy?ﬁﬁy%%Peetffegﬁ%%ﬁ égﬁ(ﬁ+P%90? NS S i s set
within a h%n e of 1.0 to 2.0. As a result, W?en t he valve56§é¥%&§1deforned
to confofPPE {Redcor EFFaTSRAPGA PabePFTRRBR) 7a, MANR B 1Y vy
deformed curved state can be easily kept tqg make the valves 17 reluctant to

open at thHei extgadiady Ehemmoplpehi¢hEesanyds rrignted b0t &hec@xider 1 are

defornmed fromthe 2 2 APR2003 13
direction. The extruded material thus extrusion-molded and

axially oriented is improved in the axial orientation so that
its axial buckling strength is enhanced. Even if the thickness

is made so small as 0.4 mm or less (up to about 0.1 mm) and



state shown in Fig. 2A, the heated die is pushed to heat and defor A2 ABR 2009
"synthetic resin of the valves 17 at a tenperature over the glass transition
tenperature, and then the resin is coqled to have its orientation changed
into the curved state. If the ratio L/Wis at least 2.0 at this tinme, the
val ves 17 are elongated so nuch as to reduce the anount of the resin being
oriented in the curved state. Therefore, it is hard to keep the curved
state so that the valves 17 easily restore their original shape after
shaped and tend to open at the | eading ends by the external force. At the
tip of tﬁ@%dﬂt@d“ﬁdcélﬁé‘tettﬁénl%maﬁ@ spoWRlh 4% g g orhdegdr (APUER of the
| eadi ng end portions 7b is made |arger than that of the curved face portion
7a in thahaitged mu) Athg perer cylimdesul et et denduf bhcdpntheuclehiiag ends
of the valves 17 can be enlarged to suppress the | eading ends from opening.
On the otsHarenghiv, accord ingddi nghenichner cyddadely, 2 tisehaaiigsbudkedhver ge
at their leading ends with the |arge curvature so that their |eading ends
are prevem potf fohdadutwhen tdgaiimsen hglhoder ®ody pasdred teepust owto t he
vagi nal cavity. The leading end portions 7b are preferably fornmed locally
at the titye dfarpgun VAl firgsm 1the Thwetef ocel inderhé apbal usiezes of the outer
cylinder 1, the relation between the length Y of the |eading end portions
7b and the | engihe Xmfert keylcindead X aice ypordblon ifesetos® iwtd he smallend
side is preferably Y < X, i.e., 22 AP RZ2003 14 the ratio Y/B is at

most 0. 5,d imedseppiefienabby¥ theoutkeiracyd thdér atam®dasta pushheds £t 1&ri e

nol ded the applicators which had the | eading end shapes of the sizes of
Exanpl e 111 Bxaapleadindanpkaezeocdnd Chnpasesh Y ixiowlia isadiv&ogpar ati ve
Exanpl e 2, as shown in the follow ng Table 1. The enpl oyed resin was LDPE
(i.e., | aw qangi tohep@lay@idiyl3eeak ihgvirrgmaidensehy €hdOafld 86 Cpievdfitan MR
(i.e. , nmelt flowrate) of 48. This resin was injection-nolded to formthe

out er cyldinuleinnlehaw Nthdes NAPEr&h Nbé Blg 1wi € i@ awh O¥oh Na Ak 8ar 2énd 9
(Eval uations) Injection-Mldability: The outer cylinder having a shape

simlar tor ihat o8PV i A&k 12A WRSthdirRG BRdWE dafd lﬁﬂ@rt@ﬁiﬂ&@@ of the
| eadi ng portions of the valves were observed. The outer cylinders were

j udged as, defieald Vg ggéglftgﬁne@sa e esd;apxsr%"n hb tgeéé#&i‘ﬂbw ends

were cut out or burr Openi ng of Val Leadi ng
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t he val ves was The val vés were judged to be ective, as
|nd|categ%gy f%%é %ﬁ [ leading ends were defornmed to outwardly open
22 AP 003 nn1or nore than those before left. Push-out
Feasibility (Or.l .rEK)AHJQQ'the state in which the outer cylinder 1
is injection-molded. The outer cylinder 1 immediately after
injection-molded has a cylindrical shape, in which a large
diameter portion 7 has a constant external diameter. Between
this large diameter portion 7 and the small diameter portion
8 on the rear side, there is formed an inflection plane 15 at
which the external diameter gradually changes. Between the
large diameter portion 7 and the small diameter portion 8,
however, there may be formed a step, across which the external

diameter of the outer cylinder 1 may be abruptly changed.



The .tanpon was fitted in the applicator and was actually enployed Py 5#2003
consuner. The resistance at the tinme when the tanpon was pushed out

pushi ng the inner cylinder was tested 0The tanpon was judged to be
defective, as indicated by "X', if the user felt it difficult to push out

t he tanpon. Tabl e 1 Thickness (nm External Dianmeter at Z mmQuter

Peri phery at Z nmNunber of Petal sRoot End Wdth (W of Petals mmiength (L)
of Petals (mm) L/Wnjection Ml dabilityOpening of Leading

EndPushabi | i t yExanpl e 10, 60~ 12.940. 5410. 1217, 31. 7Exanpl e 20. 60~

14. 043. 9410. 9019%& e madine egd of dhe 1arger Syre e POL I cIcdmtiBEe 10. 60~

12. 940. 5313. 308. 80. 66Com Ex. 20.60~ 12.940.566. 7515. 52. 3xx0
is opened a protruding mouth 16, around which there are formed

four valves 17 in a petal shape. The valves 17 are converged
to have their width sizes reducing gradually toward the leading
end of the outer cylinder 1 so that they have a generally conical
shape at their leading ends. The valves 17 have a length L,
as taken in the axial direction of the outer cylinder 1.
Furthermore, as shown in the end view of the leading portion
of the outer cylinder of Fig. 2B, the valves 17 have a width
W at root ends thereof.

In the assembling process of the applicator, the push
portion 11 is firstly expanded at the leading end of the inner
cylinder 2. The rear end of the inner cylinder 2 is inserted
from the protruding mouth 16 of the outer cylinder 1 and is
guided through the small diameter portion 8 until it is
protruded rearwardly from an opening 10 in the rear end 9 of
the outer cylinder 1. After this, the diverging portion 12
is formed at the rear end of the inner cylinder 2 protruding
rearwardly from the opening 10.

The tampon 3 is inserted from the protruding mouth 16
into the large diameter portion 7 of the outer cylinder 1. At
this time, the take-out cord 4 is pulled out through the inner
cylinder 2 rearwardly from the rear end of the inner cylinder

2.

After the tampon 3 is inserted into the large diameter
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"the range of L/Wfrom1.0 to 2.0 was excellent, as in Exanple 1, Exanple 2
and Exanple 3, in the injection nnlda?ility, in the opening of the |eading
end of the valves, and in the push-out feasibility. Conparative Exanple 1
had the ratio L/Wof 0.66 so that the |eading portion was not converged to
make it difficult to push the tanmpon. On the other hand, Conparative
Exanple 2 had the ratio L/ Wover 2.0 so that the valves had a poor
injection noldability and easily opened at their |eading end. According to
t he i nvamtopsétof dhchoubevey tindedy eal beadedppreso iz ispplied ng
portion of the large dianmeter portion of the applicator is converged to be
easi |y itsaheedepdtiogt hbertagnnaf theiltargeNtilamaicr pogitdes 7th€ Ve ves are
prevented from being cut out or burred when injection-nolded, and are
hardl y apsredcyhéndeurled.ddHionmhehawad vesyl enhargiald yi.heAswr vasule, of the

| eadi ng end portions of the valves, it becones easy to suppress openi ng of
t he | eadilng vendsesofl 7t heevat fesmedhid edrivengw enwiao hhe beedidgsemdbed in
detail and with reference to specific enbodinments thereof, it will be
appar entsd ehafica shirvieelifhetgertaidn 7hal s arm@dson tdrgea terdeyibindécat i ons
can be nmade therein without departing fromthe spirit and scope thereof.

Here, ' corpr thess L@sTsf TRy lewdengupedt iontdith redpeds RoRtB80Badge
specification is taken to specify the presence of stated features (
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addition of one or nore other features, integers, steps, conponents or
groups them@f a length B, as taken in the axial direction of the outer
cylinder 1. The valves 17 having the length L as shown in Figqg.
27, are curved and deformed to form the curved face portion
7a so that theratiocof BtoL is B< L. 1In the shown embodiment,
more specifically, the boundary between generally cylindrical
large diameter portion 7 and the curved face portion 7a has
a inflection point Z (or a first inflection point Z), which
is located at a position substantially identical to the root
ends of the valves 17 in the axial direction of the outer
cylinder 1.
In the curved face portion 7a, a leading end portion 7b
within a predetermined length range (i.e., a length range Y
in the axial direction of the outer cylinder 1) from the leading
end to the root end side of the valves 17 is formed to have
a larger curvature than that of the curved face portion 7a
closer to the root end side than the leading end portions 7b.

Namely, in this outer cylinder 1, there are formed the

inflection point Z, at which the large diameter portion 7 leads



19 1 2. What is clained is: An applicator for a tampon, corrprising.22AZA’2R§ﬁ93
"R 2003 REPLACEMENT SHEET an outer cylinder including forward and rearward
ends, a first portion for fitting the:#anpon therein formed on a side of
the forward end, and a second portion1 ormed on a side of the rearward end
and having a smaller dianeter than that of said first portion; a push-out
menber novably inserted into said second portion of said outer cylinder,
and a plurality of valves provided with the forward end of said outer
cylinder, each valve being converged to have a curved face portion to be

di amet ri éakpytlye suuatad facgupertand tef iamel a $eeendd dhldc @odng ratio
of a radius of an outer face at an inflection point of a boundary between a
maxi mum 8ielnickrispdprciatedoin sfaiahtf pfstheliianfstert on podm tafcandileacis ved
face portion to an axial length of the outer face fromthe inflection point
to the | eadtbnghendeefling e@ncupeed ifoase 7por t Fumtherapbrepstthe 8;eaahichgyher ei n
aratio of a length of said valves to a wwdth of root ends of said val ves
is 1.0 tend Porboaphh iimathe fanga Y digzon hAsrger durvdtunecilmihatnwherein
the root ends of said valves are |ocated substantially at the inflection
poi nt. 3ofAnhapplircaetiofater part Aononaasn Sele f vafdie i X1 anl aihe roothesrel n sai d
curved face portion has two curvature radii, and one curvature radius at

t he | eadisideends of said curved face portions is snaller than the other
curvature radius at the root ends of said valves. 4. An applicator for a
tanpon as set f@thhthé Tage Biandesrigbiaiiaixizakhbengdin Pigsad d wdves
having a smaller curvature radius is one half or less than the axial |ength
of the owherohese flacedi d Dhrgetd RinddNbolkr® ibhe7 lataeha g e Aficiai d
curved face portion. 5. An applicator for a tanmpon, conprising: an outer
cylinder f;])b'l%!tuﬂ't{& fOF XL §s 3D d ngeehdad ¥ £Ndend i FEsh P0& Lind ddridd tting a
tanpon therein formed on a side of the forward end, and a second portion
formed opAnt dadPhnkhtesgdnryaigh e¥deREGNaW By 13 niedueerk @i agataridel ative
to said first portion, REPLACEMENT SHEET ~ 2 APR 2003 20 a push-out
gﬁgber MYaPh¥ 4 P3RS . 8Nt Or S &k SELOTY AOhbs@N0 96, Stk PHESFe CHHADET

curved face portion 7a is formed so as to converge toward the
leading portion and is more slender than the curved
semispherical face portion 30b of the conventional applicator
shown in Fig. 4. Accordingly, it is possible to reduce the
resistance which might otherwise be felt when the leading
portion of the outer cylinder 1 is inserted into the vaginal
cavity.

Moreover, a ratio L/W between the length L of the valve
17 and the width W of the root end is set within a range of
1.0 to 2.0. As a result, when the valves 17 are deformed to
conform to the converging curved face portion 7a, the
plastically deformed curved state can be easily kept to make
the valves 17 reluctant to open at their leading ends. When

the valves 17 of the outer cylinder 1 are deformed from the
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~cylinder, each having a root end, a curved face portion to be dianetrically
gradual ly reduced, a |eading end, a fipst inflection point at the root end
of said valve and a second inflection Boint adj acent to the | eading end of

said valves, a curvature radius for said first inflection point being

| arger than a curvature radius for said second inflection point, wherein a
ratio of a radius of an outer radius at said first inflection point to an
axial length of said curved face fromsaid first inflection point to the

| eadi ng tr shawh diy Ve f 2de pBRt heatrd diendstpushedaha MReter®a ratio
of a length of said valves to a width of said root ends of said valves is
1.0 to 2.dpfam Aheysyntdatcic res i cinbde Yerkyessidgatan ormReTRGETAder
made of a thernoplastic resin and including forward and rearward ends, a
first poravesn they gdesentrraarsing.oné empeyart utsor @ngd toemethenrasshdies of the
forward end, and a second portion fornmed on a side of the rearward end and
havi ng a gedimtdocdharet &t srat benvat ion seiianded siintgothieoanruedushabat nenber
novably inserted into said second portion of said outer cylinder; a
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each val ve being converged to have a curved face portion to be
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axial length of said curved face portion fromthe inflection point to the

| eadi ng etk cfutved Stdvedsd aEiRaPOtiie ONalvedat 1 M0OSas 01§, ragtonbetReira ratio
of a length of said valves to a width of root ends of said valves is 1.0 to
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0% ()-" 10%& ()The leading end portions 7b are preferably formed locally

at the tips of the valves 17. Therefore, in the axial sizes
of the outer cylinder 1, the relation between the length Y of
the leading end portions 7b and the length X of the curved face

portion 7a close to the root end side is preferably Y <X, i.e.,
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10 1s10%g&he ratdege/B)is at most 0.5, or more preferably the ratio Y/B

is at most 0.3.

There were molded the applicators which had the leading
end shapes of the sizes of Example 1, Example 2, Example 3,
and Comparative Example 1 and Comparative Example 2, as shown
in the following Table 1.

The employed resin was LDPE (i.e., low density
polyethylene) having a density of 0.92 g/cm’ and an MFR (i.e.,
melt flow rate) of 48. This resin was injection-molded to form
the outer cylinder 1 having a shape similar to that shown in
Fig. 2A.

(Evaluations)
Injection-Moldability:

The outer cylinder having a shape similar to that shown
in Fig. 2A was injection-molded, and the shape of the leading
portions of the valves were observed. The outer cylinders were
judged as defective moldings, as indicated by "X", if their
leading ends were cut out or burred.

Opening of Valves at Leading End:

The injection-molded outer cylinder was heated at its
leading end with the die so that the valves were curved to form
the curved face portion, and was left for one week in the oven
of 40 °C. The opening of the leading ends of the valves was
observed. The valves were judged to be defective, as indicated

by "X", if their leading ends were deformed to outwardly open
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by 2 mm or more than those before left.
Push-out Feasibility (or Pushability):
The tampon was fitted in the applicator and was actually
employed by the consumer. The resistance at the time when the
tampon was pushed out by pushing the inner cylinder was tested.

The tampon was judged to be defective, as indicated by "X",

if the user felt it difficult to push out the tampon.
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O The evaluation results have revealed that the range of
L/W from 1.0 to 2.0 was excellent, as in Example 1, Example
2 and Example 3, in the injection moldability, in the opening
of the leading end of the valves, and in the push-out
feasibility. Comparative Example 1 had the ratio L/W of 0.66
so that the leading portion was not converged to make it
difficult to push the tampon. On the other hand, Comparative
Example 2 had the ratio L/W over 2.0 so that the valves had
a poor injectionmoldability and easily opened at their leading
end.

According to the invention set forth above, the curved

face portion at the leading portion of the large diameter
portion of the applicator is converged to be easily inserted
into the vaginal cavity. With such a shape, the valves are
prevented from being cut out or burred when injection-molded,
and are hardly opened when curved. Furthermore, by enlarging
the curvature of the leading end portions of the valves, it

becomes easy to suppress opening of the leading ends of the

valves.

While the invention has been described in detail and with
reference to specific embodiments thereof, it will be apparent
tooneskilled in the art that various changes and modifications
can be made therein without departing from the spirit and scope

thereof.

Here, ‘'comprises/comprising' when used in this
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specification is taken to specify the presence of stated
features, integers, steps or components but does not preclude
the presence or addition of one or more other features, integers,

steps, components or groups thereof.
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root en 1d valves

2. An applicator for a tampon as set forth in claim 1,wherein
the root ends of said valves are located substantially at
the inflection point.

3. An applicator for a tampon as set forth in claim 1, wherein
said curved face portion has two curvature radii, and one
curvature radius at the leading ends of said curved face
portions is smaller than the other curvature radius at the
root ends of said valves.

4. An applicator for a tampon as set forth in claim 3, wherein
an axial length of said valves having a smaller curvature
radius is one half or less than the axial length of the
outer face from the inflection point to the leading end of
said curved face portion.

5. An applicator for a tampon, comprising:

an outer cylinder including forward and rearward ends, a
first portion for fitting a tampon therein formed on a side
of the forward end, and a second portion formed on a side
of the rearward end and having a reduced diameter relative
to said first portion,
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wherein a ratio of a radius of an outer radius at said first
inflection point to an axial length of said curved face from
said first inflection point to the leading end of said
curved face portion is at most 0.8; and

wherein a ratio of a length of said valves to a width of
said root ends of said valves is 1.0 to 2.0.

6. An applicator for a tampon comprising:

an outer cylinder made of a thermoplastic resin and
including forward and rearward ends, a first portion for
accommodating the tampon therein formed on a side of the
forward end, and a second portion formed on a side of the

rearward end and having a reduced diameter relative to said
first portion;

a push-out member movably inserted into said second portion
of said outer cylinder;

a plurality of wvalves provided with the forward end of said
outer cylinder, each valve being converged to have a curved

face portion to be diametrically gradually reduced and
define a leading end;

wherein a ratio of an outer radius at an inflection point of
a boundary between a maximum diameter portion of said first
portion and said curved face portion to an axial length of
said curved face portion from the inflection point to the
leading end of said curved face portion is at most 0.8; and

wherein a ratio of a length of said valves to a width of
root ends of said valves is 1.0 to 2.0.



