; vwe3esebsb$. 6TbEL' APPLI CATOR FOR TAMPONS BACKGROUND OF THE | NVENTI ON
Field.of the Invention The present invention relates to a tanpon applicator
to be enpl oyed when a sanitary tanpon is to be inserted into a human qﬁgﬁmﬂk
Description of the Related Art The apglicator fox the sanitary taﬁp&nM
constructed to include an outer cylinder for fitting the tanpon therein,

and an inner cylinder inserted into the outer cylinder and. protruding
rearwardly fromthe root end of the outer cylinder. A take-out cord, as
extended fromthe tanpon, is |led out of the outer cylinder through the

i nner cylinder and protrudggpéﬁﬁéggrdl¥ froma rear end of the inner
cylinder. Wien the tanpon i BRpl 8% ed2MPRBSout er cylinder is inserted
into a vaginal cavity, and the inner cylinder is pushed to push the tamnpon
out of the outer cylinder. Then, the tanpon is inserted into the vagi nal
cavity whil e expandi ng a_nunber of defornmable valves at the | eading end of
the outer cylinder. SomeP6fFEROUED GF T EaFPTVESERISHE are formed to have an
outer cy Ln&g: %n%han i nner gﬁginder whi ch are nmade of paper. In recent
years, hOw&veEr CtarPSutéVedifiiier injection-nol ded of a synthetic resin has
been enpl oyed %ﬁ that it npy have a 2 snmoot h surface and may be snoothly
inserted into tHE RAGFRAF HaUftViorrektes 902 tamponmoplitanaertd s al so
generall% formed by the injection-nolding nethod. However, the inner

cyl i nder 8fepggogﬁ8|W@§POP'§§@é§%¥Y tampon is to be inserted into a

human body.

e

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 root end of the outer cylinder.
A take-out cord, as extended 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



hi gh nolding cost if it is injection-nolded of a synthetic resin, because
the nold to be enployed for the injection nolding is expensive. Wen the
dianeter of the inner cylinder or the diameter of the push portigniapiRhE04
| eadi ng portion of the inner cylinder has to be changed for changing the
shape of the product, on the other harfd, the nold has to be remade to

i ncrease the cost for this design change. on the other hand, since the
tanmpon applicator is dunped after use, it is preferable for the environment
to minimze the anount of resin to be enployed. Accordingly, by making at

| east the inner cylinder thin and dianmetrically small, it is possible to
reduce t KECRMURET6RCPe&NA TBYbRE etipP@yRly Hmweverd itrhes ithjeeetbigamanol di ng
met hod cannqt realize the thin, dianetrically small inner cylinder, because

of the f&PVdWng FRakBAS: CpER Usbr fonmicngylhedennés eylsondendenitke
injection-nolding method, a plurality of the inner cylinders are

si nul t andREERY PHj ébe diinsitderh-ato lohimg hotttofd a mol ten resin. Accordingly,
in order to stabilize the quality of the nolded inner cylinders while

keepi ng the safPYPHerer $hfl dingiesi ty 1dhdelre ofeshe bppiheardcaidag thi ckness
of the inner cylinders have to be enlarged 11 MAR 2004 3 to a

consi der 3198 Rk costiHaitiis isjessenhi-abl el ngros Sl G d pbechi on- nol d
the inner cylinders having a thickness of 0.6 mmor |ess. On the other

hand, if Pereusgt éhramodiabetler afipldpednfer i iiRdRct ST e@eEG the
passage for the cooling water cannot be formed in the cored nnlg'(or i nsert
di e) whi EHPEESigeat etfhon tthe idireretstdeodf thideihMOLr coYhhALSr o¥PRMe
injection-nolding. As a result, it takes a long tinme to cool the nold, so
t-hat t he dépEieseri e ther pudl donjteicti an-utnd deagihg pxpansied tondegrade the

mol ding efficiency. (2) On the other hand, in case of the

i nj ecti osyAandiendhas toilse dhhigedl fort ohanyeny vhkes mgﬁé B f il Beodyal
direction of the inner cylinder, so that the nolded inner cylinder ‘cannot
be strengthé&hedotherhkandi abhdi metdiloas theneofrereord NGdhedsfe R i Nner
cylinder is made thin and dianetrically small, the inner cylinder is easily
buckl ed &edtdébor mbdsi nleshemaxitaingd rection when it is put out of the nold
after injection-nolding. On the other hand, if the inner cylinder has a | ow
axi al strengt hOntthee etilemhpassi dLhééref tbeibpg ; when the
i nner cylinder pushes out the tanpon to be eﬁpl&?%%#igfﬁﬁﬁégfgéﬁ$gg

| N\VENTI ONfTke iseentitonshasederabjlectt oo tlﬂ'éoléhdirénh@mo[anﬁallglliiﬁ&E%r whi ch

can manufacture the inner cylinder at |ow cost, can enhance thé buckling
strengt hthe eheuati alf diesdet tan bey em d.henkRBER G hgnd%& S q%%e thin
and dianmetrically small, 11 MAR 2004 and can easilé éf o n1tﬁe hape of

the i nnermtcykhaterhactoneingy tndde €hangsid 7 ibhe Shans | é%QﬁJPUL%r
cylinder. According to an aspect of the invention, an applicator f6r a
tanpon nEy gomsiide N OedeEe Cyhind@bunRcldidiNg 8, P ot L udi uth at a

| eadi ng end thereof, through which a tanmpon Is pus edgo%g gﬁ%lgﬁegpening at

a root efidwelereothe dnd cat ioHalo M iNLeE nbar a‘P&ﬁJ‘é e on whi ch
has a front end located in the outergﬁylindef:an aggggg&gﬂguﬁﬁggﬁuding

r ear war didy afweemithe 19UERR 18YE hAELT o4 1Y QUG té;@c i wherein the inner
cylinder is forned of an extruded %%terial' |6ﬁ35£‘ggﬁ¥ﬁ§?8 19¥39d of a

t her nopl asghisensesin into a cylindrical shape, and is provided at the front
end thereof with a push portion which is deformed to have a | arger dianeter

fron1the(&»trudpdnmﬁfﬁiﬁ&¢j&ﬁinﬁé?ﬁ$finéJPb9$%ﬁiiﬁﬁghgﬁﬁkmhg udes a
; a

| arge di aneter portion for fitting the tanmpon er el MR9di amet er
portion extepa ng gromihe, A QﬁediﬁHBEecryloﬂ"{éi on toward the root _end, and

ers are simultaneously

injection-molded at one shot of a molten resin. Accordingly,
in order to stabilize the quality of the molded inner cylinders
while kgeping the satisfactgry fluidicity of the resin in the

mold, the thickness of the inner cylinders have to be enlarged



wherein the push portion of the inner cylinder is positioned in the |arge
di aneter portion and has a |larger external dianeter than an internal

di ameter of the small diameter portion. According to the inventifq,#pmﬁzmm
inner cylinder of the applicator is made of the excluded materiat 'of "the

t hernmopl astic resin so that the cost 8or manufacturing the 11 MAR 2004 5
i nner cylinder can be | owered. on the other hand, the extruded material can
freely select the thickness and the external dianeter in conparison with
the injection-nolding, so that the thin, dianmetrically small inner cylinder
can be forned with a smaller amount of enployed resin. Furthernore, the

i nner cytérdepnmadereblehexexht uded tatei t als ebsthe ibhermpLaskifiLesin can
be easily formed with the diverging push portion at the front end which is
| ocated Wt hifetheoouheldcyhendanerodyt hgaekbenaband, ai tnksxpeekesabl e that
the extruded material is extrusion-nolded and then axially oriented. Since
the resi0.6suordemntess i n drhe Maxioalh «H h@%ﬁtoﬁfoﬁhéhngﬁﬁﬁé1C%H5@Q%E the
axi al strength of the inner cylinder can be enhanced, and the buc Fing

st rengt hof hettedinman cglisades: ashangedegyerné fpddsd e mRAL R D8RG,
dianetrically small. Accordingly, in process of nmanhufacturing or at the

tinme of wsteg darendnmey feyheaden,thd ARPREYAN of NG ddNely 6Kl | from
bei ng folded due to the buckling. Mreover, it %% preferagl%%tkgggén

ext er nal idi amekerdofon hehpusthmor t E9Rei $ Iragual; Iy, ward the
front end. with this shape, the push Sortion canhﬁgggfﬁ%?ﬁg%%gpggoﬁereIy by

heating andepusbhh@oddPhess ke hadng a ikapgke ' . for_exanple, onto
the front end of the inngr cylinder. Nbrébver, ghgq%%ﬁgﬁng%iﬁﬁﬁgPo an al so

“be provi drd mb1d hesd eaaterfeneib1a € NErQ NG HROL L Leh g ;def ormed to
have a dianeter gradually enIa%ged t owar d théﬂaggbggﬁ .h %81%fnﬁhh§2004 I'n

this casexphhdb8 phefiegahbe that nohe digverding Hefion formed at the rear
end of said inner cylinder have an edgg portion ich is bent outwardly or

i nwar dly (2f t hen dinelo@imng BRhd,0Rn y@@@j{?ﬁﬁ%f@&b%ﬁ%ﬁhgt oﬁé&%@,ﬁ?%d’ the

S
user pushes the rear end of the inner c 1 t he edge
0

portion ef dherdiver diderRehtd PRel SedENtin LRE £498 pc%ojﬁ_xe\c,jctg- of otﬁigi nner
t

cylinder will not contact with the finger to reduce 578 ¢ Sto the

f
1 nger- AaRGEILPSEHackesbathal €AB RB1A8Y! binbBoEH) bl C.hRSVAY "
strengthened in the axial direction thereof. Accordingly, if
the inner cylinder is made thin and diametrically small, the
inner cylinder is easily buckled and deformed in the axial
directionwhen it is put out of themold after injection-molding.
On the other hand, if the inner cylinder has a low axial strength,

there is a possibility of being buckled and folded when the

inner cylinder pushes out the tampon to be emplovyed.

SUMMARY OF THE INVENTION
The invention has an object to provide a tampon
applicator which canmanufacture the inner cylinder at low cost,
can enhance the buckling strength in the axial direction even

when the inner cylinder is made thin and diametrically small,



Moreover, it is preferable that the push portion forned at the front end of
the inner cylinder have an edge portion which is bent outwardly or inwardly
of the push portion. when the applicator is enployed to insert 1heﬁg@

into the vaginal cavity, the edge portion of the push portion at the'f t
end of the inner cylinder may contact %with a portion of the user's body. In
this case, the unconfortable feeling, as m ght otherw se be caused by the
contact with a portion of the body, is elimnated if the edge portion is
bent. In this case, it is preferable that a bent portion which is bent
outwardly or inwardly of the push portion has a width size smaller than a

t hi cknes&P6fC a0 e Ioute€ora exe shdipsgof rim $andrtaypomer BcrRRdfiact uri ng
process, the take-out cord of the tanpon is inserted fromthe outer

cyl i nder Honftdet Kdangiferincyilinddrape dfl AR Q004 Aplimderti me, the width
size of the bent portion at the front end of the inner cylinder is nmade
smal | er than t RECPRGRIess oh abpecoralf tsme tihatertidqr evwentpphine srake- out
cord from being caught in the clearance between the bent portion and the

i nner walflerofa t hanporemayy|domderises anr esttldlr, dyliﬁ@@@9§nggﬁai%g ignsert

the tanmpon into the applicator. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is
a | ongi t PdPREMCdast Mo tghovi iy 1dmed Shqt endntibiebra tARBARK SHfichied in a
t anpon applicator according to the invention; Fig. 2Ais an enlarged
section $howongia pliskedingt poxt haropénihe Awear resd Shd ahder, eyld nder;
an inner cylinder for pushing out the tampon which has a front
end located in the outer cylinder and a rear end protruding
rearwardly from the outer cylinder through the opening,
wherein the inner cylinder is formed of an extruded
material which is extrusion-molded of a thermoplastic resin
into a cylindrical shape, and is provided at the front end
thereof with a push portion which is deformed to have a larger
diameter from the extruded material.
Forexample,theoutercylinderincludesailargediameter
portion for fitting the tampon therein, and a small diameter
portion extending from the large diameter portion toward the
root end, and
wherein the push portion of the inner cylinder is
positioned in the large diameter portion and has a larger
external diameter than an internal diameter of the small

diameter portion.

According to the invention, the inner cylinder of the
applicator is made of the excluded material of the

thermoplastic resin so that the cost for manufacturing the



Fig. 2B is an enlarged section showi ng a push portion of the front end of
the inner cylinder; Fig. 3 is an enlarged section showing a slide portion
bet ween the push portion at the front end of the inner cylinder and the
inner wall of the outer cylinder: and Figs. 4A, 4B, 4C and 4D are | 1 MAR 2004
expl anat ory di agrams showi ng one enbodl ment of a nethod for manufacturing
the applicator. DESCRI PTI ON OF THE PREFERRED EMBODI MENT Fig. 1 is a

| ongi tudi nal section showing the state in which a tanmpon is fitted in an
applicator according to the invention; Figs. 2A and 2B are enl arged
sections.shomﬁng t he 11 MAR 2004 rear end and the front end of an inner
cyl i nder ‘CRSheY ApPRREL 3t PeFlereBeds £ shearigeer deakd, obhskowimgdde shape
of the edge partion of the push portion at the front end of the inner

cyl i nder ™ Elgcamalragly 16eargtab ey et ekphmeat oayddi-agr @& «shew Ng one
enbodi nent, of a nethod for manufacturing the applicator. The tanpon

appl i cat GHLATEESThdFIRPaY beon wiith thastn Lmtiecht-and T gl san: eak @ eyl i nder
1 and an inner cylinder 2. In the |eading portion.of the outer cylinder 1,
there i s Wilfiedi@medmporm 3 wmsimetl 1 sirfrormexy thiyn deanpras Ssaalodineg ahsey ptive
fibers such as cotton. To this tanmpon 3, there is connected a take-out cord
4 whi ch s S@Rddrde @ncadywarfdlepglraymd heed insi deuef Hehaoow!, er ey linpder 1

t hrough the inner cylinder 2. The outer cylinder 1 is injection-nolded of a
t her nopl &3tlii@dedsi nadechiathe hex PE1{pol yetdyl #ne)f ahd h@ePRoplastic

(pol ypropyl ene). The outer cylinder 1 thus injection-nolded i's snmboth on
its surfdesiBurapsbactashby pfamederiadgenpodl vongiah Mabyes 6 ahpupd an end
protruding nouth 5 provided at the | eading portion of the outer cylinder 1,
thereby tdegifrent tande Wiriconfior tlahtaer el figi iwhete | dueoPESy 1 N @o£ONt act

wi th the human body. The thernoplastic resin is preferably exenplified by
the LDPE (i.e. Onl shederdiery hpalyetihy liang)r emeentike toukek ey kiidelycl i S

i njection-nolded, so that the resin may flora w thout stagnation in the

mol d_t heFeByria prioyiade: m sivooinio sird aved anged 401 £kDESSr fs, 508! | as

possi bl e. The thickness _

S5ince the resin is oriented in the axial direction of
the inner cylinder, the axial strength of the inner cylinder
can be enhanced, and the buckling strength thereof can also
be enhanced even if it is made thin and diametrically small.
Accordingly, inprocess of manufacturing or at the time of using
theinnercylinder,itcanpreventtheinnercylinderfrombeing
folded due to the buckling.

Moreover, it is preferable that an external diameter of
the push portion is gradually diverged toward the front end.

With this shape, the push portion can be simply shaped
merely by heating and pushing a press die having a tapered
poftion, for example, onto the front end of the inner cylinder.

- Moreover, the inner cylinder can also be provided at the
rear end with a diverging portion which is deformed to have

a diameter gradually enlarged toward the rear end.



s 11 MAR 2004 of the outer cylinder 1 to be fornmed by the injection-nolding
is wthin arange of 0.6 nmto 1.0 mm At the |eading portion of the outer
cylinder 1, there is formed a |arge dianeter portion 7 for fitting,tthe
tanpon 3 therein, and this |arge dianmgfer portion 7 fornms a curved fladéR 2004
portion 7a at its |eading portion. The large dianmeter portion 7 is provided
at its leading end with the protruding nouth 5 through which the tanpon 3

i s pushed out, and the curved face portion 7a is provided with a plurality
of the defornmable valves 6 in a petal shape. Immedi ately after the outer

cylinder 1 is inj i. an-_nol L, as sho in.Fig. 4D, the valves 6 are
opened at the Ilgla%%%%e%ﬁ?og€t Sengiag\ggilg aei?tBSr‘iJrW%n%ﬁjPérthﬁe t ampon

3is fitt i, the Lanmeter _portion 7, the_ valves 6 is thermally
def or med ]ﬂr}n’t“{o ﬁa‘re]C guh%gﬁe?d%c%“%o?ﬁ dA*7al RAE GYteRdey| hager ap iesigsr ovi ded

with a sngll, .dianeter partion 8 on t side of the root end wth respect to
the centér ]'Jo lotnhg'%&ﬁtherlsc FPﬁdaP%f,araﬁa AT rooralehty @ § i ddstericdald vy
enl ar ged tQ Ji%rnm an opening 10. The inner cylinder 2 is formed of an
ext r uded Frat el by extrusion-nolding a thernoplastic resin such as PE, PP
or PET (i.e., | ye | ene. terephthalate) into a cylindrical shape (e.g. ,
a straw shape g‘&l% %F‘%eagﬁ&fré’)a%orl\/ﬁﬁetﬁré?e‘?%%‘ﬁy,tft%élfém Ryddwes the
thernoplastic resin is oriented in the, axial direction. The extruded
mat eri al tHitfs eé&%ts P&sitﬁﬁ- MBRGEdCEAdnAer oW Ehvpie 2DbAgaR; al 18 tWrd @dtged | s
i nproved in . the a Iﬁé orientation so that its axial buckling strength is
enhanced PEVEPT £t hBEt h BRThS189 | ROTeHRN & braltl, hbeoedgeportiessf up to
-about 0.1 .mm). wherea .th internal dianmeter is made so small as 7 nm or
{"ess (up 8 ABGSE %Yiﬁf‘ eriweli Mt ntatderizly bhai hsnges ufd nsdente
buckl ing ,strength. Accordingly, the inner cylinder 2 is hardly buckled or
not fol ded'® gﬁsttﬁ‘élcienﬁ&t FI5IRERT 2 AsqisHaglyo phshtauponieat ampon 3
fromthe protruding mouth 5 of the outer cylinder 1 upon use. The inner
cyl i nder 25%¥% FShttediat P eeakngd ity anet er portion 8 of the
outer cylinder 1 and has . a push portion 11 at its front end. This push
portion 11 is HAFECIEF t dtedSiRNEREI Ia&hadnPpbe Bush it son garmedd and t o
prevent the inner cylinder 2 frombeing withdrawmn froma root end 9 of the
outer cyldtnddt® £rofedord thife 10assr mallididamstheveDR( selyeFipprt2Bn of t he
push portion 11 is made |arger than the internal diameter d of the snmall
di anet er ‘Porth ofF PG (HERAKGLY 9F i helerrdly omf t blee opieh hantdioat the rear
end of the inner cylinder

When the applicator is employed to insert the tampon into

the vaginal cavity, the edge portion of the push portion at
the front end of the inner cylinder may contact with a portion
of the user's body. 1In this case, the uncomfortable feeling,
as might otherwise be caused by the contact with a portion of
the body, is eliminated if the edge portion is bent.

In this case, it is preferable that a bent portion which
is bent outwardly or inwardly of the push portion has a width

size smaller than a thickness of a take-out cord extending from

said tampon.

Innmnufacturingprocess,thetake—outcordcﬁfthetampon

is~inserted from the outer cylinder into the inner cylinder.



2, there is fornmed a diverging portion 12. By form ng the diverging portion
12, the inner cylinder 2 can be easily pushed, even though slender, at its
rear- end with a finger of the user. Furthernore, the external diﬂg?tﬁh Q%34
of the diverging portion 12 is nmade | arger than the internal dianete ‘gf
the root end of the outer cylinder 1 t'o prevent the diverging portion 12
fromentering into the outer cylinder 1 fromthe opening 10. ii 11 MAR
2004 The push portion 11 to be forned at the front end of the inner
cylinder 2 is preferably formed into such a shape that the externa

di anet er Eecones g%adually larger toward the front end, as shown in Figs. 1
and 2B. The BedtFohat Shapeidil §igs efgiheg hent pont bén tdie yhestirpattion 11
is linearly changed_so that_the external dianmeter becones gradually |arger
as shownSPH Bf gtNoBINHREr SHYLRARY pissMaste tsmerd. 1B reparbéheothtieknkaper ed. on
the other hand, it may be formed into a bugle shape so that the external

di anet er °8f *EReCERt i Ghdinashdfepstvehssdt verigilng-oat |cdvid heaomesngr adual |y
| arger in a curved face shape toward the front end. Furthernore, at an edge
porti on GRUFRE $Rdrite 6d¢asRnasebdtveryi e walnt ptakithesedithd ahmed a bent
portion 11b. In the shown enbodi nent of Fig. 2B, the bent portion 11b is
‘formed byaddt Rér 8hy eetAbi AYlindesdger por tiemmldf, tite bdicvelegi rRgswakb 1la.
However, this bent portion 11b may be formed by outwardly . folding the
edge por EPERIEnTH S WEMPOR tind cotthher apgrid,cathver bent portion 11b may be
rounded inwardly of the diverging wall 1la or folded into two inwardly
thereof. Since the push portion 11 is forned with the bent portion 11lb, the
.contact with an edge is not felt by the body to give no unconfortable
feeling to the body, BR&AFi PESKREIPIINNPOFt Tl bRaeames i nto contact with
the vagi nal cavity when the tanpon 3 is pushed out thereinto. Furthernore,
as shown in Fi §ig3, 1jisi 8 prepétnddnbhatectidnlhbARn00het Be awedtin W of
the bent portion 11b is smaller than the dianeter Da of the take-out cord
4. By th&hiicdt B Yapponhés bBhttedrin on Hanpan elpedrianaer sceehralilished

bet ween the bent portion 11b and the inner wall of the outer cylinder 1.
Accor di ngihg linvepdsenshere the width Wis excessively large, the |eading
end of the take-out cord 4 tends to be caught in the clearance between the
bent portion 1¥Bgan®i hisi mmerentdtged shetouhersieyimsles &ivehennigt is
inserted into the inner cylinder 2. As a result, it becones difficult to
put the makd-iom odortdhed reEnoughl tdie dmniainey |ldydaiae:; The push portion 11
can be easily formed by pushing a heated press die 15 as shown in Fig. 2B,
onto the front Fpgrt 2enisf ahhenilamgedcgkchden 2hoWihly theuRHe$s iignl5,
there are fornmed a tapered portion 15a which is |located at the central
portion, cendhe dgromte ebb athitdhe iimmxt engdecthddscunferentially in the bottom
portion of the tapered portion 15a. By heating the press die 15 and
applying it toFtige Brast aenénobiryea BBeHGYEHBAGhG2a NG ad LELEiag wal |
1l1la can be fornmed by the tapered portion 15a, and the edge portion of the

di ver gi ngpataldenlthe qarsb@okerionbyt the: §-6a¥e=d®f the inner cylinder

and the inner wall of the outer cylinder:; and

Figs. 4A, 4B, 4C and 4D are explanatory diagrams showing

one embodiment of a method for manufacturing the applicator.

DESCRIPTION OF THE PREFERRED EMBODIMENT
Fig. 1 is a longitudinal section showing the state in
which a tampon is fitted in an applicator according to the

invention; Figs. 2A and 2B are enlarged sections showing the



As shown in Fig. 2A the diverging portion 12 at the rear end of the inner
cylinder 2 is also preferably fornmed into the counter-tapered shape or the
.bugl e shape. Furthernore, an edge portion of the rear end of the1d’wqaﬁﬁm§4
portion 12 is rounded or folded into tcao outwardly or inwardly of a™

di ver gi ng 13 11 MAR 2004 portion 12& to forma bent portion 12b. By
formng this bent portion 12b, the finger of the user is to contact the
bent portion 12b, when the diverging portion 12 is pushed by the finger, so
that the resistance to the finger can be reduced. This diverging portion 12
can also_be easi|]y fornmed by pushing a press die, which has the same shape
as but argF‘thﬁf}‘{/ §ﬁ§l Idye s%‘z’@thzﬁ?q hef pe@ssinfier 156ydhader rofFi ghe2B, onto
t he rear eni,of the inner cylinder 2. It should be noted that the push
portion PRPANEGAEREdFVErgiPndSpapt EBAaTgeshsebtinot shewésgathkyshepki nited
in the counter-tapered shape or the bugle shape. For exanple, the push
portion 9% 4RE BAESAPPELgPAgOpothiconus? paythenf atnetieby¥rexpaadianget he body
portion of the inner cylinder 2, while keeping their external shapes,

gener al | YPPntRReREYAITAdRIT eard Bhape 475 ¢B, 4Aand mﬁ)asimmpeaﬁaﬁbkyel y a
step of one exanple of the nethod for manufacturing the tanpon applicator.
As shownLAIFRES ROWANE Herenspitast inentesifna i rteld o randnaxkeudedngy a melt
extruder 21, shaped by a die 22 into a cylindrical (e.g., straw or pipe)
shape, aX%§l PpPéAcedead by an orienting delivery unit 23, and cooled to
forman extruded material 2a. In Fig. 4B, the extruded material 2a is cut
by a cutter 24The ‘whupem appdriedéicer,nemnehowengh IFief. theid aogEteMbtader 2.
~After this, as shown in Fig. 4C, the press die 15 is heated :

- to include an outer cylinder 1 and an inner cylinder 2. 1In

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 tampon 3, there is connected
a take-out cord 4 which is extended rearwardly from the inside
of the outer cylinder 1 through the inner cylinder 2.

jhe outer cylinder 1 is injection-molded of a
thermoplastic resin such as the PE (polyethylene) or the pp
(polypropylene). The outer cylinder 1 thus injection-molded
is smooth on its surface but is not sharp at the edge portions
of valves 6 around an end protruding mouth 5 provided at the
leading portion of the outer cylinder 1, thereby to give little
uncomfortable feeling when it comes into contact with the human
body. The thermoplastic resin is preferably exemplified by
the LDPE (i.e., low density polyethylene} when the outer
cylinder 1 is injection-molded, so that the resin may flow

without stagnation in the mold thereby to provide a smooth

surface and a thickness as small as possible. The thickness



14 11 MAR 2004 and pushed onto the front end of the inner cylinder 2 to
formthe counter-tapered (or bugle shaped) push portion 11. on the other
hand, the outer cylinder 1 is injection-nolded into the shape shown in Fig.
4D. The rear end of the inner cylinder 2 before being forned “‘thbﬁhﬁ-®“€mh
portion 11, is inserted fromthe prot?uding mouth 5 at the leadin e%%\)”“‘
the outer cylinder 1, and is put through the small dianmeter portion 8 so
that it is projected rearwardly fromthe opening 10 at the root end 9.

After that, the press die is heated and pushed onto the rear end of the
inner cylinder 2 to formthe diverging portion 12. The tanpon 3 is inserted
from t he®hridts GURF FOULARISY At Bothr ol divarbeeinpect ion-Hodiihge out er
cylinder 1. At this time, the take-out cord 4 is pulled out rearwardly

t hr ough theWi-hheR dyFrAger of. 0Aft am thatl,. Ot mer.val ves 6 around the
protruding mouth 5 of the outer cylinder 1 are thermally deforned so that

t he protrudi ng*hoblitd beadipgupgetiont bft hbeconvedl yyUehaered, vahyes 6, as
shown in.Fig. 1. According to the invention set forth above, the inner

cyl i nder isf fereedppl Leager dismebenedont ibhe7exbrudedrmagethal taapbhat it
can be manufactured at a | ower cost than that of the injection-nolded one.
It is al 3othessinleand thher lahgecdstmbderchanging theodinanet 8arobgshape of
the inner cylinder. Furthernore, the inner cylinder thus formed of the
extrudedfaaeeppatican7fr el ytseleetiintspbhicaknessTpe dhaget gragecthat 17
11 MRIiI~a~t it can be nmade thin or dianetrically small to reduce the

amount oPO¥eEPn Tolhererpldyddt litd Hiemddase endh@ibuckhibngrst £8a9LY
mouth 5 through which the tampon 3 is pushed out, and the curved
facé portion 7a is provided with a plurality of the deformable
valves 6 in a petal shape. Immediatelyaftertheoutercylinder
1 is injection-molded, as shown in Fig. 4D, the valves 6 are
opened at the leading end of the large diameter pertion 7.
After the tampon 3 is fitted in the large diameter portion 7,
theﬁvalves 6 is thermally deformed into the curved face portion
7a.

The outer cylinder 1 is provided with a small diameter
portion 8 on the side of the root end with reépect to the center
of the outer cylinder 1, and a root end 9 is diametrically
enlarged to form an opening 10.

The inner cylinder 2 is formed of an extruded material
by extrusion-molding a 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



in the axial direction thereof can be enhanced if the extruded material to
be enployed is axially oriented. Furthernore, the push portion at the front
end-and the diverging portion at the rear end of the inner cylinder can be
easily shaped. While the invention hiﬁ been described in detail 1amdh§btjﬁ[]4
reference to specific enbodi nents thereof, it will be apparent to 04 A
skilled in the art that various changes and nodifications can be made
therein without departing fromthe spirit and scope thereof. Here,
" conprises/conprising’ when used in - this specification is taken to
specify the esence of stated features, integers, steps or conponents but
does nota)blr%ﬁ%&’é”ﬁ{@?ﬂ eSe ARBT BV e4d#P t vk 25t agneréenivaird opt Rertiatat ur es,
i ntegers, steps, conpopents or groups thereof. 11 MAR 2004 16 WHAT IS
CLAI MED % axiagbyphl 1RaE6 %%g% 5 ARSI ConpEVeRnkf tas Yutekness i nder
i ncludi ng | eadi ng and_root ends, a protruding nmouth for ejecting the tanpon
formed at® f17¢l9 6R0FAYLEME Catd™BrPBP&fsd ok Arebaitt Ohd rBotwiedeasan i nner
cylinder for pushing out the tanpon, and said inner cylinder having a front
end | ocat®R i enail slikastetsy ilfd@adengoasnadl and’ pmotrudiesg Kearvardl y
fromsaid outer cylinder through said opening; and said inner cylinder
bei ng medfeC 3aﬁmgxt‘?hfdéan?ﬁe‘?%bﬂl<é%¥i%rﬁéginscﬂ)ﬁpéﬁit:ii@nttluntmd:]ngin@ne end
of said tubing being deformed to define a push portion of said inner
cyl i nderstsandthus Aye?Ed oo o ithg dnhar gurl didewters Aaddary lowt kbed| y or
inwardly bent portion about the periphery thereof. 2. An applicator with a
t anpon a8 S¥t fierdided nwaka e, ingrer aiyl isuiar duierpusiiedder pusdl odes a
l.arge dianeter portion for fitting said tanpon therein, and a snall
di anet er therkapeedt Enannghe romtsaidingmgattdi anef ehepontieancy biaddrt he r oot
end, and wherein said push portion of said inner cylinder is positioned in
sai d | ar §eudpaneeer portion and has a | arger external dianeter than an
internal dianmeter of said snmall dianmeter portion. 3. An applicator with a
tanmpon as set FThetinier dydiimder vhésehovaaly oxdemiost imtethal singll
extrusi on-nol ded and then axially oriented.

diameter portion 8 of the outer cylinder 1 and has a push portion

11 at its front end. This push portion 11 is diverged to easily
push the tampon 3 from its rear end and to prevent the inner
cylinder 2 from being withdrawn from a root end 9 of the outer
cylinder 1. Therefore, the external diameter D1 (see Fig. 2B)
of the push portion 1l is made larger than the internal diameter
d of the small diameter portion 8 of the outer cylinder 1.

On the other hand, at the rear end of the inner cylinder
2, there is formed a diverging portion 12. By forming the
diverging portion 12, the inner cylinder 2 can be easily pushed,
even though slender, at its rear end with a finger of the user.
Furthermore, the external diameter D2 of the diverging portion
12 is made larger than the internal diameter of the root end
of the outer cylinder 1 to prevent the diverging portion 12

from entering into the cuter cylinder 1 from the opening 10.



4. An applicator with a tanpon as set forth in claim1, wherein said push
portion has an external dianmeter which is gradually diverged toward the
front end thereof. 5. An applicator with a tanmpon as set forth in claiml,
wherein said inner cylinder is providgd at the rear end thereof \/1\/|L{p,)avm

di verging portion which is deforned to have a di aneter gradual I1y e ﬂ-’ar&f%
toward the rear end. 6. An applicator with a tanpon as set forth in claim
5, wherein said diverging portion formed at the rear end of sa!dhlnnerf
cylinder has an outwardly or inwardly bent portion about a periphery o
said divergin rt.i - 4 17 ppl i cat or th tampon as set
forth in clai %T?Q %%?&Oﬁtéliocw?f ggg?%%ooulﬁv%\/acﬁaﬁy{g? fﬁ?/\r/\?;%cﬂ Beén d.Bort:con
has a dit (Wo} ; Myt L ckness of t gke-out cord extending from
sai d tarrpggﬁék&eyigﬁg%’gl i C{E&’&V\%{%‘l&%& afs%ronhe{‘ 1 Sitrg: aaﬁ§88F$Fh€§l i nder ;
i ncludin eadi nd . ds, a lar di ter portion for fitting sai

t anpon t%%%e.mé%?{EQ %ug%ﬁgqﬁ%ﬁ¥%a 8F%§8a;?yt ‘?%hﬁ?ﬂ@rgﬂﬁﬁ?SFoﬁFectlng
the tanp an_.o ing.forned at. the root end, and a snmll diameter portion
ext endi ngﬂ?r’orgnssgﬁgwarléle Eg_:a teter®Fdr (d)n T %c?}l%zﬁ‘}ooihéﬁﬁ; Oﬁnfl nnter ;
cyl i nder ;tgr [ th on .said inner cylinder having a front en
Igcated F%gggggﬁgu?g%fgé%?r? e%%ggpPEQrp%ﬁHl%?cﬁ¥lhﬁ ﬂdnﬁééﬁﬁhFEﬁygﬁﬁonhsalg
outer cylLinder, through said_opgning; and said inner cylinder being made o
an extru gdqg‘?ital 7 %r}{iteeﬁflg&t %&?%OW%%i%r%@W _ |335F9ﬁ'ﬁtrr]eﬁﬁal_, one
end of sai yl i ndri.cal terial being deformed to define a pus ortion at
a front ghgwgf <A Ji%'ne?g(fyl‘fﬁﬁ]é‘??ysa'}be plB’élﬁhpoP?FBﬁoﬁavtT\g “ﬁaiﬂ agger .

i i t t
about { NECBREROAY GF dsai QMpLeh POPeT drT et e s i TORSIFpantieon of sai d
i nner cylinder .is positiaon in said large diameter portion and has a
| ar ger e%flgrdlﬁasfh%ﬁ’gﬁgt%}aq ﬁgﬁ H F %Y A& m&itﬁﬁéi%*ﬁhﬁfs%@%@ﬁalsréﬂianeter
portion. 9. . An applicator wi.th a tanpon conprising: an outer cylinder
i ncl udi nﬁ%l %@%i“ﬁg‘;}%r}%gﬁ\y&ngéé %E%BB?% e gt harﬁﬁre}@@t Fﬁgvﬁﬁe t ampon
formed at _the leading end, and an opening forned at the root end; an inner
cyl i nder *£SF § ?ﬁen§%8ﬁﬁ%tﬁg“iéﬁﬁﬁﬁfﬁﬁﬁb having a front end.gocated in said
outer cylinder _and a rear end protruding rearwardly fromsaid outer
cylinder thr ouEHrgBieH“Qﬁ@mi ﬁb;g%rﬁﬁ%eaiﬂ?qtﬁﬁé’r ogyFhAaderoneigns wddéhef an

extruded t.hermapl asti ¢ resin conposition tubing one end of said tubing

bei ng defdVFEd s a’éﬁinélélfdit@&r@ n§ Formesh doPesdi donirem dyilinddn, said
et Sor i BS bR A SRl S LRG Sk Dol oo 'Y
bent por t56nS BPWE HERRHS Pithed et P m
by outwardly rounding the edge portion of the diverging wall
1la. However, this bent portion 11b may be formed by cutwardly
folding the edge portion into two. On the other hand, the bent
portion 1lb may be rounded inwardly of the diverging wall 1la
or folded into two inwardly thereof.
Since the push portion 11 is formed with the bent pertion
11b, the contact with an edge is not felt by the body to give
no uncomfortable feeling to the body, even if the push portion
11 comes into contact with the vaginal cavity when the tampon

3 is pushed out thereinto.

Furthermore, as shown in Fig. 3, it is preferred that



18 ABSTRACT OF THE DI SCLOSURE Title of the invention: APPLI CATOR FOR
TAMPONS 11 MAR 2004 Provided is an applicator for a tanpon including an
outer cylinder having a protruding nouth at a | eading end thereof, through
which a tanpon is pushed out and an gpening at a root end thereof; and
inner cylinder for pushing out the tanpon which has a front end 1q¢ﬁie8%¥
the outer cylinder and a rear end protruding rearwardly fromthe outer
cylinder through the opening. The inner cylinder is formed of an extruded
mat erial which is extrusion-nolded of a thernoplastic resin into a
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a pere portion 1lba which is located at the central portion,

and a groove 15b which is extended circumferentially in the
bottomportion of the tapered portion 15a. By heating the press
die 15 and applying it to the front end of the inner cylinder
2, the diverging wall 1la can be formed by the tapered portion
15a, and the edge portion of the diverging wall 1la can be bent
by the groove 15b.

As shown in Fig. 2A, the diverging portion 12 at the rear
end of the inner cylinder 2 is also preferably formed into the
counter-tapered shape or the bugle shape. Furthermore, an
edge portlon of the rear end of the diverging portlon 12 1is

rounded or folded into two outwardly or inwardly of a diverging
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portion 12a to form a bent portion 12b. By forming this bent

2
wR oy

portion 12b, the finger of the user is to contact the bent
portion 12b, when the diverging portion 12 is pushed by the
finger, so that the resistance to the finger can be reduced.

This diverging portion 12 can also be easily formed by
pushing a press die, which has the same shape as but a slightly
smaller size than the press die 15 shown in Fig. 2B, onto the
rear en& of the inner cylinder 2.

It should be noted that the push portion 11 and the
diverging portion 12 should not necessarily be limited in the
counter-tapered shape or the bugle shape. For example, the
push portion 11 and the diverging portion 12 may be formed by
expanding the body portion of the inner cylinder 2, while
keeping their external shapes, generally into the cylindrical
shape.

Figs. 4A to 4D show respectively a step of one example
of the method for manufacturing the tampon applicator.

As shown in Fig. 4A, a thermoplastic resin is melted and
extruded by a melt extruder 21, shaped by a die 22 into a
cylindrical (e.g., straw or pipe) shape, axially oriented by
an orienting delivery unit 23, and cooled to form an extruded
material 2a.

In Fig. 4B, the extruded material 2a is cut by a cutter
24 to obtain a predetermined length of the inner cylinder 2.

After this, as shown in Fig. 4C, the press die 1% is heated
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0%& () - OLllo%%&()the .other hand, the outer «c¢ylinder 1 1is
injection-molded into the shape shown in Fig. 4D. The rear
end of the inner cylinder 2 before being formed with the push
portion 11, is inserted from the protruding mouth 5 at the
leading end of the outer cylinder 1, and is put through the
small diameter portion 8 so that it is projected rearwardly
from the opening 10 at the root end 9. After that, the press
die is heated and pushed onto the rear end of the inner cylinder
2 to form the diverging portion 12.

The tampon 3 is inserted from the protruding mouth 5 into
the large diameter portion 7 of the outer cylinder 1. At this
time, the take-out cord 4 is pulled out rearwardly through the
inner cylinder 2. After that, the wvalves 6 around the
protruding mouth 5 of the outer cylinder 1 are thermally
deformed so that the protruding mouth 5 is plugged with the
curvedly deformed valves 6, as shown in Fig. 1.

According to the invention set forth above, the inner
cylinder of the applicator is formed of the extruded material
so that it can be manufactured at a lower cost than that of
the injection-molded one. It is also possible to lower the
cost for changing the diameter or shape of the inner cylinder.

Furthermore, the inner cyllnder thus formed of the extruded

material can freely select its thickness or diameter so that
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of resin to be employed. In this case, the buckling strength

in the axial direction thereof can be enhanced if the extruded

material to be employed is axially oriented. Furthermore, the

push portion at the front end and the diverging portion at the

rear end of the inner cylinder can be easily shaped.

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
specification is taken to specify the presence of stated
features, integers, steps or components but does not precliude
the presence or addition of one or more other features, integers,

steps, components or groups thereof.
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1. An applicator with a tampon comprising:

an outer cylinder including leading and root ends, a protruding mouth for ejecting
the tampon formed at the leading end, and an opening formed at the root end;

an inner cylinder for pushing out the tampon, and said inner cylinder having a
front end located in said outer cylinder and a rear end protruding rearwardly from
said outer cylinder through said opening; and
said inner cylinder being made of an extruded thermoplastic resin composition
tubing, one end of said tubing being deformed to define a push portion of said
inner cylinder, said push portion having a larger diameter and an outwardly or
inwardly bent portion about the periphery thereof.

2. An applicator with a tampon as set forth in claim 1,
wherein said outer cylinder includes a large diameter portion for fitting said
tampon therein, and a small diameter portion extending from said large diameter
portion toward the root end, and
wherein said push portion of said inner cylinder is positioned in said large
diameter portion and has a larger external diameter than an internal diameter of
said smail diameter portion.

3. An applicator with a tampon as set forth in claim 1,
wherein said extruded material is extrusion-molded and then axially oriented.

4, An applicator with a tampon as set forth in claim 1,

wherein said push portion has an external diameter which is gradually diverged
toward the front end thereof.

5. An applicator with a tampon as set forth in claim 1,

wherein said inner cylinder is provided at the rear end thereof with a diverging
portion which is deformed to have a diameter gradually enlarged toward the rear
end.

6. An applicator with a tampon as set forth in claim 5,

wherein said diverging portion formed at the rear end o6f said inner cylinder has an
outwardly or inwardly bent portion about a periphery of said diverging portion.
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7. An applicator with a tampon as set forth in claim 1,

wherein each of said outwardly or inwardly bent portion has a dimension smaller
than a thickness of a take-out cord extending from said tampon.

8. An applicator with a tampon comprising:

an outer cylinder including leading and root ends, a large diameter portion for
fitting said tampon therein, a protruding mouth formed at the leading end for
ejecting the tampon, an opening formed at the root end, and a small diameter
portion extending from said large diameter portion toward the root end;

an inner cylinder for pushing out the tampon, said inner cylinder having a front
end located in said outer cylinder, a rear end protruding rearwardly from said
outer cylinder through said opening; and

said inner cylinder being made of an extruded axially oriented thermoplastic resin
cylindrical material, one end of said cylindrical material being deformed to define
a push portion at a front end of said inner cylinder, said push portion having a
larger diameter at a front end thereof and an outwardly or inwardly bent portion
about the periphery of said push portion;

wherein said push portion of said inner cylinder is positioned in said large

diameter portion and has a larger external diameter than an internal diameter of
said small diameter portion.

9. An applicator with a tampon comprising:

an outer cylinder including leading and root ends, a protruding mouth for ejecting
the tampon formed at the leading end, and an opening formed at the root end;

an inner cylinder for pushing out the tampon, and having a front end located in
said outer cylinder and a rear end protruding rearwardly from said outer cylinder
through said opening; and

satd mner cylinder being made of an extruded thermoplastic resin composition
tubing one end of said tubing being deformed to define a diverging portion of said
inner cylinder, said diverging portion having a larger diameter and an outwardly
or inwardly bent portion at the periphery thereof.
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Provided is an applicator for a tampon including an outer
cylinder having a protruding mouth at a leading end thereof,
through which a tampon is pushed out and an opening at a root
end thereof; and an inner cylinder for pushing out the tampon
which has a front end located in the outer cylindex and a rear
end protruding rearwardly from the cuter cylinder through the
opening. The inner cylinder is formed of an extruded material
which is extrusion-molded of a thermoplastic resin into a
cylindrical shape, and is provided at the front end thereof

with a push portion which is deformed to have a larger diameter

from the extruded material.

FIGURE 1



