;e3enjd. *Bl 6TMI5 APPLI CATOR FOR TAMPONS BACKGROUND OF THE | NVENTI ON Fi el d
of the Invention The present invention,relates to an applicator for a
t'anpon to be enpl oyed when a sanitary %anpon is to be insert o a hunman
body. Description of the Rel ated Art The applicator for the Mpon
I's constructed to include an outer cylinder for fitting the ta
and an inner cylinder inserted into the outer cylinder and pr ot r'ifdisstg
rearwardly fromthe rear end of the outer Célinder. A take-out

d
extending fromthe tanpon, AEPLEGATOR EOR cyl i nder tjmmﬂlmmmum
I nner cylinder and protruded rearwardly froma rear end of th
cylinder. Wien the tanpon is to be enployed, the outer cylinder i ¢Gpmserted
into a vaginal cavity, and the inner cylinder is pushed to push the tanpon
out of the outer cylinderBACKEROUNIEOR dApHNINCENHEGNt ed i nto the vagi nal
cavity while expanding a nunber of deformable valves at the |eading end of
t he out erFigld erthsSohmventide exi sting applicators are fornmed to have an
outer cylinder and an inner cylinder which are nade of paper. In recent
years, however ,Then presentyinvdetion| eeflatesntlodeth afprl iyatdetfar r&si n has
been enpl oyed so that it my have 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-snooth surface and may be snobothly inserted into the vagi nal cavity.

Fig. 4 is a partial side elevation shqyﬁng an ordi nary shape of the | eading
end portion of an outer cylinder 30 of” a conventional applicator. The outer
cylinder 30 of the conventional applicator is constructed to include a
cylindrical |large diameter portion 30a, and a curved face portion 30b is
formed on the side of the | eading portion with respect to the |arge

di aneter portion 30a through an inflection point Zo. The curved face
portion FMth SRLEAFS RS MageRer BMPYLBEK spherted! ivkapeheiatinmls a
radi al center |ocated at the center O of the section extending through the
inflecti SiRYPiYt 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
axi al |ength frigt Heisnfll partdalpside €bevatior skewdimg amdwiindwy curved
face portion 30b is designated by Bo. In the curved face portion 30b, there
are fornethapelaf dihie yl edfdirad versd Ioexiemd han onarel tdyel iedelt Bp el and
arranged in a petal shape. These valves 31 are deforned to converge toward
t he | eadiangraamerst idieel capphicetonf the curved face portion 30b. However

in the shape of the |eading portion of the outer cylinder 30 of the

conventional amie cater ¢plihdersahidfarthet e6noandsonhdWapphifagordis t he

| arge di aneter portion 30a has 3 the cylindrical shape, and the

seni spherdars t murted] facinginide an SAhindr i IEthwie tdieamaesh phanihof t he
| arge di aneter portion 30a. Accordingly, upon using the applicator, this
shape exeyds, rafd rd Giumred ofadddEthitn | 30b Of s tHernadi e AKWe 4 d her

insertion into the vagi nal cavity.

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



Therefore, the resistance to the insertion into the vaginal cavity could be
reduced, if the leading end of the outer cylinder was formed not into the
sem spherical shape but into the shape in which the diameter is gradually
reduced toward the | eading portion, that 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

| engt h sithe FYYRAGIFYLssharenusandhl hhgedemisnhenicadi ngupvedi SRS t he
outer cylinder, the shape of the |eading ends of the valves is not

st abi | | z®@JOMAPbpES d%%@ﬁﬁbétt bhepkead g |asstpigtkada nge diamgdieres when
the valves are thernmally deforned into the curved face shape with the

t anrpon b@oad ifont 136k i n Adeenslitngl oy | upeierus ingt hbevappddcateropdridd t he

| eadi ng portion of the outer cylinder may give an unnecessary resistance to
t he hunaishapey exertsy reanugdetiibasbodythharediet i @ad fHd heoreisds taincehe out er
cylinder is inserted into the vaginal cavity. In order to use the valves
each havitiog thd dmgeptiiain [iarigt ehe valgamal toasiapi | i ze t he shape of the
thermally deforned valves, it is necessary to thicken the outer cylinder
itself or to i mheceforeyltthe bheghsyahaedtoetie Msdrtbeni dateaxdd

t hi ckness, however, the amobunt of resin to be enpl oyed increases to cause a
pr obl em wiaatinidlecanyty @oEd besredlussd el tiié dehed nyehd e fduhpediteasi n. On
the other hand, if the hard resin is enployed, the values becone hard to

i ncr ease dyld neit @ak fegnetanse imtd htebsdmispuetrieanvsrapevut liwtdi ty of
the resinin the injection nold is reduced to easily cause the defective

nol di ng @fhd Rhapd Mes whiden ad idiameBdYVARY gdadlidl 1yNVIRNTICEN Harvadravent i on

has an object to provide an applicator for a tanpon in which valves

provi ded t3fe thead ARfli POreL6h| OBnGRN kS Gasidid®| €rd 2AREisaRNMBOPriQVeENt ed
from opening at the l'eading ends, when the | eading portion of an outer
cyli nder ghanesf drapshaped to be easily inserted into a vaginal cavity.
According to an aspect of the invention, an applicator for a tanpon may

compr i se: an Ofovetl NertHdIo] A 1y dehdr 8F ShaTBLeEPRyALONd I LTI ng

a tanpon therein, a small dianmeter portion provided on thé side of a rear

d of t | i ' k f th
end o %ﬁfé@inﬁ&_ﬂh@@g?lg@gnp % tﬁesdc?éxﬁ@tfeld'ﬁ'ﬂ?faf‘du 21 rbfgkeqf the

| arge di aneter portion, urality val ves provi on the side of a

L2000, S8 WiVt O SR a0 LRI B R L e o
direction. If the axial length 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

ol



reduced toward the | eading end of the outer cylinder; and a push-out nenber
novably inserted into the small dianmeter portion of the outer cylinder,
‘wherein a ratio AABis at npbst 0.8, V\/r%en an inflection point for the
boundary between the maxi num di aneter portion of the large dianeter portion
and the curved face portion is designated by Z, a radius of the outer face
at the inflection point Zis designated by A and the axial length fromthe
inflection point Z to the | eading end of the curved face portion is

desi gnat @adbfropstahdlwger eha shapeiof |thg itheginalily dafamedbvalvesio 2. 0,
when the width size of root ends of the valves is designated by Wand the

| engt h ofitt He \nEarssary desighiglen byhe ontesr dyhgndert iésiedfemti 19, t he
curved face portion of the |eading portion is shaped such that the ratio

A/ B i s atinjestti®@m3mcla t Aathiighliys hardi tes imw. r ediicd threr dgicxtemses t o t he
insertion into the vaginal cavity in conparison wth the conventional outer
cyl i nder thawkngstshe hewespheritie amouet fafe ywin ohoasbeshemplioydd g. 4.
In this case, the valves will be elongated in the axial direction of the

outer cylinmdefasddovevedusdy phapilag thwt talevesvivohneatt e adaiereellyW Wi t hin
the range of 1.0 to 2.0, i.e. , by securing a large wwdth Wof the root end

Wi th respgdiedted by tRegdimbedtPes vl corf @hehekHenrghahe, r£ithdlihglrer ti on
upon thernmally deform ng the valves into a curved face shape "a 6 can be

i ntensi firRGild ILsémployéds tast dadluedn dn@thif@ val iasreaBebahe
suppressed from bei ng opened at their |eading portions.
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



On the other hand, the root ends of the valves are |ocated substantially at
the same position of the inflection psint Z. In the curved face portion,
moreover, 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 less than the axial length B fromthe inflection point Zto the
| eadi ng ERdueed: hewagdyveher deadpnot £BA. ofnthReontadi aylpsderonant ahe | arge
di ameter portion of the outer cylinder, the |eading end portions of the
val ves apusbepvEngemiien haovabie dmsexntiade, igkot the tdmalkl adiametefor mati on
of the leading end portions of the valves can be enlarged to further
suppr esspoptapngosf theeoutedi oy ldmderof the val ves. Since the |eading end
portions of the valves are fornmed to have the | arge curvature, they are
prevent ed, whewheneintadravio Al iairen mosdy 0 .8r,owhabhuahni hgfhgatheh t he
body, thereby giving no unconfortable feeling to the body. BRI EF
DESCRI PTpOnEF £6HEE DRAMD hiGa Fiygbetweenathengakiisumatliameteenpshowbng t he
state in 7 which a tanpon is fitted in an applicator according to the
i nventi osf the.12Fgésd tametier epevelo®mnd ahelicuy ved gelcdeopalr thanf iand
showi ng the state in which an outer cylinder is injection-nolded,
designated by 2, 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

Wi



Fig: 2B is an end view of a |eading portion of the outer cylinder; Fig. 3
is an enlarged side el evation shomﬁng6the state in which val ves are curved;
and Fig. 4 is an enlarged side el evation showi ng the | eading end shape of a
conventional applicator. DESCRI PTION OF THE PREFERRED EMBODI MENT Fig. 1 is
a longitudinal section showing the state in which a tanpon is fitted in an
applicator according to the invention Fig. 2Ais a side el evation show ng
the state in_whi.,ch an ,outer i nder js injection-nolded 2B is an end
view of §3Ped& AgGtsRsiLs Qﬁt R AN cHP nH%?toéﬂﬂlﬁpgSOBtgétaﬁh@hlarged
side el evation showi ng the state in which valves are curved. The applicator
for a taNﬁéNesa§a§h5’ﬁnsuEPP-'|egseld firom: Sedinguepeaedo atnthgds deaddnsr
cylinder 1 and an inner cylinder 2 (or a push-out nenber) . In the |eading
portion ®PItHeON§uter cylinder 1, there is fitted a tanpon 3 which is forned
by conpress-nol di ng absorptive fibers such as cotton. To this 8 tanpon 3
, there is conPactke ofhezkkand: ther goat@rndsoifsLhexvahies avadasated from
the inside of the outer cylinder 1 through the inner cylinder 2. The outer
cyl i nder subsgaingjiadtliyoatnbheethnd postitararoplfathecinebeot Som hpintPE .
(pol yet hyl ene) or PP (pol ypropylene). The outer cylinder 1 thus

i nj ection-nol déd khs ausned: lfaser bacE iba ,gimeecoivield, e itndsnpaetfelrireds eel i ng
when it comes into contact with the human body. The thernoplastic resin is
pr ef er ablthaex et | fuededy fiaoe LhdiHtion ehas| awodemarvatyads et Autiende when
the outer cylinder 1 is injection-nolded, so that the resin may fl ow

W t hout suagaatirenaitnth&elead thg leare py ritd osovifdehe vabeéd ixinfaagerand a

t hi ckness as smal | as possible. The thickness of the outer cylinder 1 to be
formed byhtahe thajteett @neddbth@ernds Wi hilte avdlnge, of 0.6 mmto 1.0 nm The
i nner cylinder 2 provided as a push-out nenber for pushing out the tanpon 3

is formed of amnexhigdedsent qki aJs By e®éirred @hatDlthienaxting Ukeygrpplyastic
resin such as PE, PP or PET (i.e., polyethylene terephthalate) into a

cylindri o thBapgltePportions haSt iy tHARargeracirPatikapresJone MaNg
preferably, the extruded thernoplastic resinis oriented in the axial

directi opr 18sexhandethemakaaal dnfith &Xirren heMnFadANGr PRty zori ented
is inmproved in the axial orientation so that its axial buckling strength is

enhancedtoE\t@l@ '1featd1‘?15?t RIS HS RSP Of &0@ | poPEidn 4 MM or less (up to
about 0.1 nm the internal dianmeter is nmade so small as 7 nm or

Less (up to ab‘iﬂttﬁemadlﬁ&epdﬂ{b?dn%\zﬁ 'tﬁ@eia?; qb & fAMSt &r PEF L ED
buckl i ng strength. Accordi ngly, the inner cyl |nder 2 is hardly buckled or

][‘?E)mf f'hg%gnut éﬁﬁgﬁé‘fldieﬂ‘@%f u;%# gggﬁl?xg' Sndpadi difs BYSEh8Wa FEs Lagron 3
deformed at the large 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



The - inner cylinder 2 is novably inserted into a small dianeter portion 8 of
the outer cylinder 1 and has a push pertion 11 at a |eading end thereof
This push portion 11 is diverged to push the tanmpon 3 easily fromits rear
end and to prevent the inner cylinder 2 frombeing withdrawm froma rear
end 9 of the outer cylinder 1. At the rear end of the inner cylinder 2,
there is also forned a diverging portion 12. Accordingly, the inner
cylinder 2 can be easily pushed at the rear. end thereof with a finger of
the user"DiFRRAUGRATPAR LAnEAtERH Ader appd icatinl |agcar&iRg k0 Fhg. 2A
shows the state in which the outer cylinder 1 is injection-nolded. The
out er cy}RYRRELAN} mediately after injection-nolded has a cylindrical
shape, in which a large dianeter portion 7 has a constant external
di anet er. Bet iRk t3h sid & §édei ghevetipor ihohudingdat secthanal diahkt er
portion 8 on the rear side, there is fornmed an inflection plane 15 at which
t he ext eamdl shewiner trendwdidte changebhicBet weenouher| acgbiddaenet 88 porti on
7 and the small dianmeter portion 8, however, there nay be fornmed a step,
across wmiecthenemobdedt di ameter of the outer cylinder 1 nmay be abruptly
changed. 10 In the leading end of the |large dianeter portion 7 , there
i s opened a priig udBidsnanténd 6iew ofnd Idading heyret ivre offothedodoer val ves
17 in a petal shape. The valves 17 are converged to have their w dth sizes
reduci ngcgl bidet}y toward the | eading end of the outer cylinder 1 so that
t hey have a generally conical shape at their |eading ends. The valves 17
have a | ength pigass tigkem enlaiktgedxsddedel e0ht@6n0EhbhengutRe syatader 1.
Furthernore, as shown in the end view of the |eading portion of the outer
cyl i nderi®fwitig€h egqvégeayalyagvéa;haﬁa a wdth Wat root ends thereof. In
the assenbling process of the applicator, the push portion 11 is firstly
expanded at thejd cadighreenidirddiesines1 svat 16esndbwilftheaf efthf the
inner cylinder 2is inserted fromthe protruding nouth 16 of the outer
cyl | nderedq agflape @i §edohPERYIBnRACapRRLagba TRt er portion 8 until it is
protruded rearwardly from an opening 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 fromthe opening 10. The
tampon 3 is inserisghddpinidie OF bk CPREFERNED #fipbDifigkie |arge diamet er
cy s tinme, e ta

portion 7 of the outer I nder 1. At t t e-out cord 4 is

put l ed out threygh L hes I PRSI AEeE1 ZsEER1 MR ShduingMhBesEgee end of the
. A npon t

i nner cylinder ter the t Is Inserted 1nto e large dianeter
which a tampon is fitted in an applicator according to the

invention; Fig. 2A is a side elevation showing the state in
which an outer cylinder is injection-molded; Fig. 2B is an end
view of a leading portion of the outer cylinder; and Fig. 3
is an enlarged side elevation showing the state in which valves
are curved.

The applicator for a tampon, as shown in Fig. 1, is
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



11 portion 7 of the outer cylinder 1, a heated press die is applied to the
| eadi ng portion of the large dianmeter portion 7 of the outer cylinder 1 to
deformthe valves 17 thermally . As a%esult, the valves 17 are deforned to
converge toward the | eading end so that a curved face portion 7a is forned
on the outer cylinder 1 on the side of the |eading portion with respect to
the large dianmeter portion 7, as shown in Fig. 3. The curved face portion
7a has a length B, as taken in the axial direction of the outer cylinder 1.
The val vé@mm&vuh@nmesmmzeﬂme@g shivewonth cRirgl 4 MAichr s @xbendlesind
defornmed to formthe curved face portion 7a so that the ratio of Bto L is
B < L. | wreanwagiddwn feppothesittsidmod thewdtienlonl indee botindaugh kdteveen
generally cylindrical |arge diameter portion 7 and the curved face portion
7a has aimfdrectyilamdsxi k. Z (or a first inflection point Z), which is

| ocated at a position substantially identical to the root ends of the
valves 17 in tiMheaxicalted r englimdef the bstedndgbitidarmdlded t e cur ved
face portion 7a, a |leading end portion 7b within a predeterm ned | ength
range (i thermoplaxiic r argein’ isudhe axi abedi (polliyethgflenleg owrer rxyl i nder
1) fromthe leading end to the root end side of the valves 17 is fornmed to

have a | gq@galyprdpidtete) ! hame bateef cyhenautved Hiasr 4 @it ivh-ad 1deeser to
t he root end S|de than the |l eading end portions 7b. Nanely, in this outer

cylinder nhs hhéico @l %ufﬁd&dtbh%l\l’é‘fﬂlﬁt(i:tl'é)ﬂnE@in@brEabib f@@rbnghmérﬁr ge
di aneter portion 7 |leads .~ into the curved face portion 7a, and

second i nfd eehtegnlﬁebr@ol&m G E1P tHeCAbREn! BodfONtTid G ndpilaaddicon poi nt
Z and leads into the | eading end portions 7b. Furthernore, the |eading end

portion #adih §86pFEAGRaR1 Pk B O8d BY ¥RE YITPH 13N el haf opladrad tqur ved
face portion 7a in the range X on the rodt end side. Wth the Iarge

di anet er gy portiﬂ{r},ﬂ ;?éT)O\Mhe'rPtﬁ'egouéerv‘@gflﬁaéroiﬂfé lfrggfctq_f or-ifo ] d%ll:ne axi al

di anet er 7 at’ the 1nflection Int Z has sAan

| ength framdiie. | Bt eebbon R eibd %f‘ﬂ?ol# £agRgngRtonf (e iR oY | nder

l1is B aratio , Or pre at nost , erefore,

the cur v fags RYY LiBY ifa | tﬁrn%ggdsaefsa {gnGORVE A UE £ i eadi Ng

portion and is - nore-slen e curveéd sem sp ace por |on 30b

of ‘the copenLlensl anﬂé%%&%rkn%@%mgf &ﬁsh agteéce/i 01l U peldodninpossi bl e

to reduc e resistance which er w se ahen-t eadi ng

I?/g;éi)egr% att?': ?lgitjﬁ%lb qrgo thrH% Jreng 04 ’% %aﬁ; é;a“g% iof teyovvl dth W

of the root end is set vvlthln a range of 1 0to 2.0. As a result when t he
val ves 17%re deforned to conformto the conver gi ng curved face port| on 7a,

h I |1y, def. d | v K h I
17710l notant 1 STGpARTAE RO OFEad: RECEAIET Thoh RYR ARy AR e e out or

cylinder p%sq{lengd%fu r%g I:gl(t)\{:non f is formed of an extruded material by

extrusion-molding the thermoplastic resin such as PE, PP or
PET (i.e., polyethylene terephthalate) into a cylindrical
shape (e.g., a straw shape or a pipe shape). More preferably,
the extruded thermoplastic resin is oriented in the axial
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



13 state shown in Fig. 2A, the heated die is pushed to heat and deformthe
synthetic resin of the valves 1'7 at a%tenperature over the gl ass
transition tenperature, and then the résin is cooled to have its
orientation changed into the curved state. If the ratio L/Wis at least 2.0
at this tine, the valves 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 af t hesiRrenahdlianrten dpaade sehempbidang’ a9 byesie (B8Rt &P nal
force. At the tip of the curved face portion 7a, as shown in Fig. 3, the
cur vat ur eabut Femmeadihe) iangrpoyl inder 2oretannda safdfdc iendnbedhtiing t he
curved face portion 7a in the range X. As a result, the curved deformation
of the | estfengthds Adcerdinglyeshe/inner by leiidemedis hasdigriescklbdad

| eadi ng ends from opening. On the other hand, at the |eading end portions
7b, the valrwsst ¥olderl,ewlenathéhimner egdiingleandsisipgushdd Hoapgehcotiwat ur e
so that their |eading ends are prevented from abutting agai nst the hunman
body whenthaeseahpdni Bt 6rbhetiagbnékrcayiltindetha upat mgeand portions 7b are
preferably forned locally at the tips of the valves 17. Therefore, in the
axial sizes of the puher @%liﬂdéf 1,ishfovebdyi DNséete@eintbeal engih Y of
the | eading end portions 7b and the length X of the curved face portion 7a

close to dhemeeet it e dStRefulieabbylYndeX 1 4n@ has a plsH pért 86ho Y/ B
is at nost 0.5, or nore preferably the ratio Y B is at nost 0.3. There were

nol ded the; appla ¢ak@ifgvéna it abdie Tha@ pAsRNSbSHEPES 10hi st devergeq of
Exanpl e 1, Exanple 2, anpl e 3, and Conparative Exanple 1 and Conparative

Exanpl e 2tog§u§H0Mmeiﬁhﬁéﬁhféﬂééyﬁﬂ¥le%hl%t%-rEB% enBl gyadebesiavire LDPE
(i.e., lowdensity polyethylene) having a density of 0.92 g/cm and an MR

(i.e., methefipneratflinfe#B2 FHba H83hG WREn4PARA! ELBMNRI dedrt @nfogm the
outer cylinder 1 having a shape simlar"to that shown in Fig. 2A

(Eval uat | 8nd Bl 091 ¥RABR0Y |1 e FBer o4t Shacy 1L A 091 Enabape

simlar to that shown Tn Fig. 2A was 1 njection-nolded, and the shape of the

| eading Pt igee ofs HiGoYBbYRSAEIELANEINE bockiniPber BXLLPIEATIYET €

judged as” lefective noldings, as indicate therr ends

i et Lonts gt Eh EinalPOPLa W B FiAne L RE I EBL: Hifenereor
t hat t f {100,
Port for AEiarPPndEl o UnEdddy, PG U T nn@eeRTT a8 25Rda 0 |

t he val ve erved. . The val ves were judged to be defective, as
indicated§b§ﬁakgg? F%gﬁﬁng'leading ends were defornmed to outwardly open

Fig. 2A shows 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.



Y. - 15 by 2 mmor nore than those before left. Push-out Feasibility (or
Pushability): The tanmpon was fitted ig'the applicator and was actually

enpl oyed by the consuner. The resista é% at the time when the tanpon was
pushed out by pushing the inner cylinder was tested. The tanmpon was judged
to be defective, as indicated by "X', if the user felt it difficult to push
out the tanpon. Tabl e 1 Thickness (m) External D anmeter at Z mQuter

Periphery at Z .
In the leading end of the large diameter portion 7, there

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

¥



nmMunber of Petal sRoot End Wdth (W of Pctals mriength (L) of Petals (mm
L/ Wnjection Ml dabilityQpening of Le3Qing EndPushabi | i t yExanpl e 10.

12.940. 5410. 1217. 31. 7Exanpl e 20. 60~ 1

12.940. 566. 758. 81. 3Com )rx. 10.60~ 12.940.5313. 308. 80. 66~0xCom Fx.

12. 940. 566. 7515. 52. 3xx
range of L/Wfrom1l.0 to 2.0 was excellent,

Exanple 3, in, the igjection nnldabilitiz in the opening of the |eadi
I’

of the vA¥sloB{L

U BB IS ANGRa L i b NeRFedOBRPES 41 &S BRI ed

60~

043. 9410. 9018. 81. 7Exanpl e 3_ 0. 60~

20. 60~

17 The evaluation results have reveal ed that the
as in Exanple 1, Exanple 2 and

ng end
1 had

the ratio L/Wof 0.66 so that the | eading portion was not converged to nake
it diffickftthe legdinoheoriipsnof Grhe Harge diamaier eoFvdos 7vef B&epl e 2

had the ratio L/Wover 2.0 so that the valves had a poor injection

mol dabi | iQytemaydasdey bpesafaum theivialvesdl h§hermalldyoor srigresul he

invention set forth above, the curved face portion at the | eading portion

of the | arhpe wélares di7 poetdefooned Heo mopiviergeitowarcbther eadingbendasily
inserted into the vaginal cavity. Wth such a shape, the valves are
pr event edsd tomtbeicwy vasg fage portion dd Wwhdormgdeonitdre aokeed;y bimtlear e

hardly opened when curved. Furthernore,

by enl arging the curvature of the

| eadi ng ehenmpbhei shdeaif ttihe Lehdésg porbionmestleasspartstippt beslaxpeni ng of

t he | eadi ng ends of the val ves.

det ai |

VWhil e the invention has been described in
antli améter poartdone’ | asspkeowhiin Biyodi.neThe dureveadifacetportiobe

apparent to one skilled in the art that various changes and nodifications
can be nere Hazeaeclength IBUasdepRen | ity theocaxidd ditdadt i@ d fsehpadther eof

Her e,

" conprises/conprising when used in this

cylinder 1. The valves 17 having the length L as shown in Fig.
2A, are curved and deformed to form the curved face portion
7a so that theratioof BtoL is B<L. In 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 directionof 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

¥



18 specification is taken to specify the presence of stated features,

i ntegers, steps or conponents but doeggnot preclude the presence or
addition of one or nore other features, integers, steps, conponents or
groups thereof. 19 What is clainmed is 1. An applicator for a tanpon)
conprising: an outer cylinder including forward and rearward ends, a first
portion for fitting the tanpon therein formed on a side of the forward end,

and a second rtion fqrped on Side of the rearward d and havjng a
smal | er d]rrh%fb?' ?Hﬁﬂeghg‘%c%ip% P ??sta‘b%rat F‘SHP\P@ bﬁgﬁg%ﬁ%oﬁé?ﬂ)‘é}t novabl y
inserted intq said second, portion of said outer cylinder, and_a plurality
of val ve94 ﬁ’&‘d‘\ﬂ Ly 1R9aEedd gF%FCP%ﬁ' eo?-ngg?ﬁtbé‘e?o’é}ﬁ Zn@Bd leagds val ve
bei ng conyverged to have a curved face portion to be dianetrically gradually
reduced aHfQAtheeleading era PRETIPRS o - a FuEtheIgHOLE 1 ddhaist @Ad 0T out er
face at an inflection point of a boundary between a maxi num di aneter
portion NG FoFtijonsibdinfheranage Yokas il lagioercgnveatageetpanttiat to an
axial length of the outer face fromthe inflection point to the |eading end
of said cUfvidte i gsbrigas pogtdpraxiaalin hgt hanget Keonutee ferte d¢ndm t he
inflection point to the |eading end of said curved face portion is at nost
0.8; and ein aratio of a length of said valves to a width of root ends
of said valves is 1.0 to 2.0. 2. An applicator for a tanpon as set forth in
cl ai m 1, wher ei Witle theoflaggeésdoametied patvesnal elicwmtiadFighsy andhiert |y at
the inflection point.

the outer face of the large diameter portion 7 at the inflection

point Z has a radius A and the axial length from the inflection

point Z to the leading end of the outer cylinder 1 is B, a ratio

A/B is at most 0.8, or preferably at most 0.6, Therefore, the

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



3. An applicator for a tanpon as set forth in claim1l1, wherein said curved
face portion has two curvature radii, and one curvature radius at the

I eadi ng ends of said curved face porti%ns is smaller than the other
curvature radius at the root ends of said valves. 4. An applicator for a
tanmpon as set forth in claim3, wherein an axial |length of said val ves
having a smaller curvature radius is one half or less than the axial |ength
of the outer face fromthe inflection point to the | eading end of said
curved f atatposhosn. ih. FAg.appl i théohedbedadianp®pusioedricigit andout er
cylinder including forward and rearward ends, a first portion for fitting a
t ampon t kdeffeirm thensgnohea isi desdh biethorvaldesnt #hd 2efpeaadui@ tion
formed on a side of the rearward end and having a reduced dianeter relative
to said biviest ther ylass trifsVWAdn! SehbALYERrES: add MHeRPiHé Galdin figr a
tanmpon, conprising: an outer cylinder including a | arge dianeter portion

for fitticodlad aBPREve B Lidhichtdtildn ShallRieRl iReb tR8 UM A s t he side
of a rear end of said outer cylinder a d having a snall er dianeter than

that of ga& dnleargeidi apht ¢5 REri698tapdodap!enfd idimdf Ml YR WILUided on
the side of a |l eading end of said outer cylinder, said val ves being

conver geg e Biiéfﬁﬁgtléaré/@ﬁ\utzﬁ%s gf%rﬁéa céoc&eaﬂlbﬁﬁ%tcsf ¢akel Ye I AU

reduced toward t eadi ng e sald outer cylinder; and a push- "t nenber

ced | e . or sard . . e
movabl y 'o'l%."erntt‘:‘éa"ﬁQh%aFQr§@tﬁ gggt%hrre ﬂiePé’fﬁQD Pr SAL &) H4H q{oc}(ﬁé er

wherein a ratio B is at nost .8, en an 1ntlection pornt for

boundary tkﬁ%t ‘Sé‘_gxfk?etd‘%trégze' WYY ARG LS .v%‘i{yteégfg Pfeaﬂ‘}r 'Z%fsQ%r%i RSS!

portion an curved face portion is nate a radiusof the

outer Tact i Slaid SHIn iy add R ¢ ﬁ;ogp%égxfﬁuaenﬂgta*aﬁn | al

| ength from-said intlfection poln of s i'd curved face

portion i esl te Y a rein aratio L/Wis wthin a range of
SRR HE Sl ok

1.0 to 2.7, W ath si ze '_root ends of said valves is designated
oy, whand e ARl d bt A BB R et o B0 SO
O o Y Bsi Lt RuAbaronatabhy | ear PR PRt SR o BoHY  h Ao ai d
outer Cylliar}:%eerf t%récrj\ that of the curved face portion 7a in the range

X. As a result, the curved deformation of the leading ends

of the valves 17 can be enlarged to suppress the leading ends

from opening. On the other hand, at the leading end portions

7b, the valves 17 converge at their leading ends with the large

curvature so that their leading ends are prevented from

abutting against the human body when inserted into the vaginal

cavity.

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.,

w



a pluralilty of valves provided with the forward end of said outer
cylinder, each having a root end, a cyrved face portion to be dianetrically
gradual ly reduced, a |leading end, a first inflection point at the root end
of said valve and a second inflection point adjacent 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 radiys of ap outer radius at said first inflection point to an
axi al | erldith Lt 10a¥ dBclf \Aald MRgte 0t PorRE MY g Pret ergblacthenrapbintY 4B t he

| eadi ng end of said curved face portion is at nost 0.8; and wherein a ratio
of a | engtth & mefid Yelves to a width of said root ends of said valves is
1.0to 2.0. 6. An applicator for a tanmpon conprising: an outer cylinder
made of a ther Mhgrswerer vseldednthe mypidiaet dor wiidhahddrelae isradliangls, a
first portion for accomodating the tanmpon therein forned on a side of the
forward eandtl shapes set diite morze o ff dwemplen 13, Hxdanpdfe the meaanpise B end and
having a reduced dianeter relative to said first portion; a push-out nenber
movabl y iarskCoaganattd veaEdampdent] grod tdomp afa tsiai el ExaingrleCyl, | asleshown
plurality of valves provided wth the forward end of said outer cylinder,
each val vim shenf aldnweimpdrdlpl daye a curved face portion to be
dianetrically gradually reduced and define a | eading end; wherein a ratio
of an outer radhes ampaoyed | ecdsion peisit IPM hdunslar y 1Rk WeRshsAi tYRXI mum
di aneter portion of said first portion and said curved face portion to an
axi al | englyexfhsierie ¢ Waveithd acéepoity @ 0r.0m fhemt Afeahi PR PG 8. to the

| eadi ng end of said curved face portion is at nost 0.8; and wherein a ratio
of a | engid1t0F16@i thtvd] vaS480 arnidlkBseh WOl nSedt ioh-sRj1de@t &%y 1.0 to
2. 0. 20 z. 3. An applicator for a tanmpon as set forth in claim1l, wherein
sai d curvafk 2R d0Cyi1GMmdeas 1t WavangVal Shepe 8DHii1R8 €& MM U $hdhn L

| eadi ng end portions of said valves is larger than that at the root ends of
said val &gy, ba An applicator for a tanpon a set forth in claim3, wherein
the axial l'ength Y of the valve portions having the |arger curvature is one
hal f or |esmmahdinhaxial length B fromsaid inflection point Zto the

| eadi ng end of said curved face portion. K-.

. A A As. &qe‘ﬁ%_%q%M .f@ofj].li {AY.A A AA L Ay. AL ALY As. A" AHSL( YZONnDI Cv| wr
mhc”Y] ca] ca] cal ca] ca] cal ca] cd] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] calgy 6aked 6F2YhGs2 ¥a¥ing 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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if the user felt it difficult to push out the tampon.
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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 wused in this
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the presence or addition of one or more other features, integers,

steps, components or groups thereof.
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What is claimed is:
1. An applicator for a tampon, comprising:

an outer cylinder including forward and rearward ends, a
first portion for fitting 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 smaller diameter than
that of said first portion;

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

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 a radius of an outer face at an
inflection point of a boundary between a maximum diameter
portion of said first diameter portion and said curved face
portion to an axial length of the outer face from the
inflection point to the leading end of said curved face
portion to an axial length of the outer face 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 wvalves to a width of
root ends of said wvalves is 1.0 to 2.0.

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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WHAT IS CLAIMED IS:

1. An applicatdr for a tampon, comprising: an outer cylinder
including a large diameter portion for fitting a tampon therein,
a small diameter portyon provided on the side of a rear end
of said outer cylinder ahd having a smaller diameter than that
of said large diameter portion and a plurality of valves
provided on the side of a le§ding end of said outer cylinder,
said valves being converged t§{ have a curved face portion to
be diametrically gradually reduged toward the leading end of
said outer cylinder; and a push-opt member movably inserted
into said small diameter portion o said outer cylinder,
wherein a ratio A/B is at most V.8, when an inflection
point for the boundary between the max\imum diameter portion
of said large diameter portion and said\curved face portion
is designated by Z, a radius of the outer facq at said inflection
point Z is designated by A, and the axial \length from said
inflection point Z to the leading end of said curved face
portion is designated by B, and

wherein a ratio L/W is within a range of 1.0\o 2.0, when
the width size of root ends of said valves is desYgnated by
W and the length of said valves is designated by L
2. An applicator for a tampon as set forth in claigp 1,

wherein said root ends of said valves are locwted

substantially at the same position of said inflection point
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an outer cylinder made of a thermoplastlc 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 valves 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.
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wherein the axial length Y of the valve portions having

the larger curvature is one half or less than the axial length
B from said inflection point Z to the leading)end of said curved

face portion.
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