;| }e3e(k(hD464TIR | APPLI CATOR FOR TAMPONS BACKGROUND OF THE | NVENTION Field
of the Invention The present invention relates to a tanmpon applicator to be

enpl oyed when a sanitary tanpon is to e inserted into a hu ody.
Description of the Related Art The applicator for the sani t%@’ﬁ”mﬂwﬂw
constructed to include an outer cylinder for f fitting the n,
and an inner cylinder inserted into the outer cylinder and pr ot tiesakdsng

rearwardly fromthe root end of the outer cylinder. A take-ou as
extended fromthe tanpon, is_led out of the outer cylinder th’ﬂW@MEMMﬂWMH
i nner cylinder and protrudedPPRiFHEPRI JOR SAMEONEar " end of th

cylinder. When the tanpon is to be enployed, the outer cylinder i*S%pserted

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 while expandi ng aBREROUWNY @t FrtabiNVENF V&S at the | eading end of

the outer cylinder. Sone of the existing applicators are formed to have an
out er cylFiifdét ofndhegh TNt E3m i nder which are made of paper. In recent
years, however, an outer cylinder injection-nolded of a synthetic resin has
been enpl oyed g@etgggsppthQVﬁgpéog_relates to a tampon applicator 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 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



2 snmooth surface and may be snoothly inserted into the vaginal cavity. In
this case, the' inner cylinder is also generally fornmed by the

i njection-nolding nmethod. However, thg inner cylinder of the applicator
takes a high nolding cost if it is injection-nolded of a synthetic resin,
because the nold to be enpl oyed for the injection nolding is expensive.
When the dianeter of the inner cylinder or the dianeter of the push portion
at the |l eading portion of the inner cyIinder has to be changed for changi ng
t he shape of

roduct, on the other nd, the | d has to be remade to
| nor eace STREtBoSEEFAPS, APd Haki Bn M Ydﬁ%t%ﬁ’ HEYERARE OGN he
tanpon appli.cator _is dunped after use preferable for the environnent
to mni mCA¥itHe aﬁﬁuﬁplﬁfcﬁé§vntp8 BéngﬁpFﬁ}éédeﬁcééréﬁﬁﬁlﬁen@fQ%%M ng at
| east the inner cylinder thin and dianetrically small, it is possible to
reduce t R@TERSURY &he ddyieate Hnawsl Byedre ver, the injection-nol ding
met hod cannot realize the thin, diametrically small inner cylinder, because

of the fol | owi H§WP¥EFon&he LRNGF0 R YdMsaTg O héhiengep lapatiert akes ive
injection-nolding nethod, a plurality of the inner cylinders are

si mul t an@d@ﬂml%}%pp@ﬁ«%n@eﬁ AnJeAtignomodtled gpptsamthati i+ rasésrdi ngl y,
in order to stabilize the quality of the nolded inner cylinders while
keepi ng esasiss $hecmody tpubdi ehpiopedt her ridhe rinl jeatheomotal, dih@ itshi ckness
of the inner cylinders have to be enl arged 3 to a considerable extent, so
that it iexpessamd.al Whampdesidianeter npectheninnkd tyd indeer cgyltiheder s
havi ng a thickness of 0.6 mMmmor less. On the other hand, if the external

di anet er dadfamtelteri afigthe phshderrison eductesl ! eblld ngassaygeoh arf the igown ng

wat er cannot be formed in the cored nold (or insert die) which is |ocated
on the | mydrirsiedeha$ tidhiee chaeyecyfondéangpay thyg shhperofrohdipgpduds a
result, it takes a long tinme to cool the nold, so that the cycle tinme for

t he i nj ecin amerolttienghiandexpardadliohdsgtadee thenadd dingireffeadende ( 2 )
On the other hand, in case of the injection-nolding, it is difficult to
orient thestesior ithidhelexigt chdamwgsi on of the inner cylinder, so that the
nol ded i nner cylinder cannot be strengthened in the axial direction

t hereof . Accor dimnghyg,otliet handnetineyl t e@&anigorirageltibamoands divaggid i cal |y
small, the inner cylinder is easily buckled and defornmed in the axi al

di recti omffean dde, Sitplits QPileffrddiee My @fd emdiljatidon -t Indidlignifn t he
other hand, if the inner cylinder has a | ow axial strength, there is a
possi bi | ighe efmdigith® hucdd Bl e dhd dmiertbyden e driigigsy) ideialpushes out
the tanpon to be enpl oyed. SUMVARY OF TﬁéthVENTICN Tﬁ%q%Ljﬁﬁtlon has an

obj ect t apn@dsde tae anpenr agmhhaatrwehml &R C@lamenHi agt vy eshAer | nner
cylinder at |ow cost, can enhance the buckling strength in the axial

di recti onevsssaeTe t B8 rBAGECHHAN B oSt BEerbBin #Rd vl admbtdyadly
smal |, 4 and can easily deformthe shape of the inner cylinder according

to the chahgs,dh the ﬁhﬁé@t%nlﬁ@l@ﬂﬁﬁhe@ﬂdd’ggﬁnot realize the thin,
diametrically small inner cylinder, because of the following
reasons:
(1) Upon forming the inner cylinder by the injection-molding
method, a plurality of the inner cylinders are simultaneously
injection-molded at one shot of a molten resin. Accordingly,
in order to stabilize the quality of the molded inner cylinders
while keeping the satisfactory fluidicity of the resin in the

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



According to an aspect of the invention, an applicator for a tanpon nmay
conprise: an outer cylinder including a protruding nouth at a | eading end
t hereof , through which a tanpon is pughed out and an opening at a root end
thereof; and an inner cylinder for pu§Shing out the tanmpon 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-nolded of a thernoplastic
resin into a cylindrical shape, and is provided at the front end thereof
with a ptsm pensilgeralénhexsenss of prddatolhale egsieaidgerl 10 ARBPEF 1PA6m t he
extruded material. For exanple, the outer cylinder includes a |arge
di anet er tpoinigatisp-mptdi E{Set RaNEXnpyA indersi Ravang a sShalckngisgneter
portion extending fromthe |arge diameter portion toward the root end, and
wherei n 0hé pushrpbess on @f e dtresr hayid nder tihe pasierinaded iiamettles | ar ge
dianeter portion and has a |arger external diameter than an interna
di anet er ofif t bl e |cydli iamsterispoediugrd ,Atberpasgage fdwre tieyepoilamg t he
i nner cylinder of the applicator is nade of the excluded nmaterial of the
t her nopl eatec ceshot see thratimechéncobe daredrenolfdac¢ourimgethelie) which

is located on the inner side of the inner cylinder upon

injection-molding. As a result, it takes a long time to cool

the mold, so that the cycle time for the injection-molding is

expanded to degrade the molding efficiency.

(2) On the other hand, in case of the injection-molding, it

is difficult to orient the resin in the axial direction of the

inner cylinder, so that the molded inner cylinder cannot be

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 employed.

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

when the inner cylinder is made thin and diametrically small,



5 inner cylinder can be |owered. On the other hand, the extruded nmateri al
can freely select the thickness and the external dianmeter in conparison
with the injection-nolding, so that the thin, diametrically small inner
cylinder can be fornmed with a smaller anount of enpl oyed resin.
Furthernore, the inner cylinder made of the extruded material of the
thernopl astic resin can be easily formed with the diverging push portion at
the front end which is located within the outer cylinder. On the other
hand, it grefera Iedt?at the e trude?t terial is.extrusion-nplded and
t hen axi é_illr’%y JRisAT Y detReR the Shans,Of Hisr FOREELY hRART 4G Hit%Ect i on
of the inner cylinder, the axigl strepngth of the inper cylinder can be
enhanced,toaﬁ@%ﬁ@aﬁ’lﬁllirhguﬁ r%fﬁﬁeh ?ﬂe‘?ré%fo%%ﬁra?%glﬁgegnhanced even if it
is made thin and dianmetrically small. Accordingly,,.in process of

manuf act uri ng GFCREYRY tPnBRoRSHEF R £ en¢ nﬁ%é‘fe‘}c/%?rhde%f} JRPIGR YR event
the inner cylinder from being folded due to the buckling. Mreaqgver, it is
pr ef er ablf®Tt fat TARPERt BaYal CHMRFET®@F 8P (W SFushY pdREedn s 1yddddald y
diverged toward the front end. Wth this shape, the push portion can be
sinply sHRHEFIEME P Hthedt i dglandipdshidgtaeseeds dhe wdh MR aper ed
portion, for exanple, onto the front end of the inner cylinder. Moreover,

t he i nnertamgdmader peahedl @ot Fndryvpaeding aha reat end wWherealdiand gi ng
portion which is deformed to have a dianeter gradually enlarged toward the
rear end.an igneg ¢hilindasefoy tpushigrebatabhe tarmpon e igilvdag agtport i on
formed at the rear end of said inner cylinder have an edge portion which is
bent out wardll yogrtiedwdandkpeoputhe divéndengapdrai vear Wied phetapplagator is
to be used, the user pushes the rear end of the inner cylinder with the
finger. Ifearhemtige formibme ofutde dyVéndgengthoetpbnthe beeninghe edge
portion of the inner cylinder will not contact with the finger to reduce

t he resi st ance whendia ftingeinngrcoydiimgler, ishefoampdnofarrbeeebsidgd
inserted into the vaginal cavity. Mreover, it is preferable that the push
portion frorteadiasl whisch riontexandision+mo ldedro £yd | tidermdyal/as e edgeiporti on
which is bent outwardly or inwardly of the push portion. Wen the

appl i cat ointics €y Diedrical nskapetl, hantangopriovtiddd ety agisatr eavi éyd t he
edge portion of the push portion at the front end of the inner cylinder may
contact whdreoparitiioa phshhsotisedn swhdedy isl Aefbifedasse havkeauhsogéort abl e
feeling, as mght otherw se be caused by the contact with a portion of the
body, is &ldmetet eficdth the efgeupedtm@biersabent. In this case, it is
preferable that a bent portion which is bent outwardly or inwardly of the
push portion haso@ewhfibheSiZite sikkrafy I haded ihliltliress 16k g 4 akeebslt cord
extending fromsaid tanpon. In manufacturing process, the take-out cord of

the tanposoisidémsest etk iy tthee eungiorC thierddn i aha hhemhnnedisyétader .
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



At this time, the width size of the bent portion at the front end of the
inner cylinder is nmade smaller than the thickness of the cord, so that it
prevents the take-out cord from being gaught in the clearance between the
bent portion and the inner wall of the outer cylinder. As a result, it
becones easy to insert the tanpon into the applicator. BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is a longitudinal section show ng the state in which a

tanpon is fitted in a tanpon applicator according to the invention; Fig. 2A
is an enl.arged secti

ti.on showi ng a diverging,portion._of fhe rear_ en f an
ner oyl o7 i85 1L B Pafte bt e b ErBoRtARE RS At B HIRE DN of
the front end of  the inner _cylinder; Fig. 3. is an enlarged secti on show ng
a slide Mﬁqwlbe?%eﬁrﬁﬁéypﬁ?&eﬁ&tvb% thickRess oafdefdore¥ Her father
cylinder and the inner wal| of the outer cylinder; and Figs . 4A 4B, 4C
and 4D arklamghemalof YRR h5F ahy KHb iRyl RireC ehpoNak@ings o kBekoehe or
manuf acturing the applijcator. DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Fi g.
1 is a | drigitudirieidedd bhy st hgl RIMer stat Ender ke P tirpem Wisthitted

in an applicator according to the invention; Figs. 2A and 2B are enl arged
secti ons &A@ HgE mgnount of employed resin. Furthermore, the inner

cylinder made of the extruded material of the thermoplastic
resin can be easily formed with the diverging push portion at
the front end which is located within the outer cylinder.
On the other hand, it is preferable that the extruded
material is extrusion-molded and then axially oriented.
Since 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, in process of manufacturing or at the time of using
the inner cylinder, it can prevent the inner cylinder frombeing
folded due to the buckling.
Moreover, it is preferable that an external diameter of
the push portion is gradually diverged toward the front end.
wWith this shape, the push portion can be simply shaped
merely by heating and pushing a press die having a tapered
portion, 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.



8 rear end and the front end of an inner cylinder of the applicator; Fig. 3
is an enlarged section show ng the shape of the edge portion of the push
portion at the front end of the inner cylinder; and Figs . 4A, 4B, 4C and
4D are expl anatory diagrans show ng one enbodi nrent of a method for

manuf acturing the applicator. The tanpon applicator, as shown in Fig. 1, is
constructed to include an outer cylinder 1 and an inner cylinder 2. In the
| eadi ng portion of the outer cylinder 1, there is fitted a tanmpon 3 which
is formed by conpress-nol di ng absorptive_ fihers such,as cotton. To this
ampon 3. ther &0 L LS ICledCa Y BREOGADAG UL FFCHLY Sr AR08 AR 18 war dI y
fromthe inside of the outer cylinder 1 through the inner cylinder 2. The
outer cyl5RdEd 25 Fh6 AT NP Hedade ANPREr MEPAREETC NAYS RS RYP%s the
PE (pol yethylene) aor the PP (pol ypropyl ene), The outer cylinder 1 thus

i nj ect i o ®Y Whd chd St REBR PR Wéﬁﬁiﬁc%rbh?W?Edhﬁtogrﬁﬂ?)@ﬂv%qﬂgléﬂge
portions of valves 6 around an end protruding nmouth 5 provided at the

| eadi ng RAMGIAR-0of the outer cylinder 1, thereby to give little

unconf ortabl e feelin% when it cones into contact with the human body. The

t her nopl asti ¢ Mésim the gpelldcapior dgehpl Peikdedy the LPPRE pyskes thay
density pol yethyl ene) when the outer cylinder 1 is injection-nolded, so

t hat t he wessi rendhp f thw winniesucydtiadest wokhi hhehéinokd -t hef eblye tedgr ovi de a
snoot h surface and a thickness as small as possible. The thickness 9 of

t he out erpasitiigrdex theodbeefoingdpoytioe isjbeutt onheopdgrgpdstivwnh a
range of 0.6 nmto 1.0 mm At the |eading portion of the outer cylinder 1,
there i s tfhe modexr cylgedeirawdiérnporadroradt fworthf ithiel Agnghe tampeiude
therein, and this large diameter portion 7 forns a curved face portion 7a
at its | edtd npsietanme tdheheaf gegelr an®taronbitig lon, Thiestpmpondedndbeit s

| eading end with the protruding nouth 5 through which the tanpon 3 is
pushed outgsialyd iwextedetnfacehpovégina¥acagipyovided with a plurality of
the deformable valves 6 in a petal shape. Inmmediately after the outer
cylinder 1 is iMyjmeivean, il dedpraseshion thatitthe pRsht bervabuetofinad e
opened at the |l eading end of the large dianeter portion 7. After the tanpon
3 is fitted dle thwonargel danierinost | @l imdéhehadd vas &dde pdwet tanm | y
deformed into the curved face portion 7a. The outer cylinder 1 is provided
with a sngthicllli tereent pottwvond By oort hawardeyobft haer pakhepd rtdioh .r espect to
the center of the outer cylinder 1, and a root end 9 is dianetrically

enl arged to forwherm tapeappDidfiod e empebyellticdaseZtithd eampdnof ned
extruded material by extrusion-nolding a thernoplastic resin such as PE, PP
or PET (itke,vd@lygl hyieney| etephédigd apertidhoof €nipdshcobrehaneat a . g

. , a strata shape or a pipe shape . More preferably, the extruded

t her nopl astié ¢ dRsd enidSOQrﬂteéltieﬁleirncym@naé&a:hafidcﬂﬁ&ei@@wimeaegféfuﬂ@ﬁ
materi al thus extrusion-nol ded and 10 axially oriented is inproved in the
axial origntatd @Re3O0 st Bahiyl.t STAX 1A s uEd | REeSHhEHHEDrt 8peBNEEEEIng Even i f
the thickness is nade so snall as 0.4 mmor |less (up to about 0.1 mm

wher eas the i 1ied RAh AL 8 bEulBHEL SO ST dnafct JIRHE p8SSibHPoEO about
3 mm , the inner cylinder 2 retains a sufficient buckling strength.

Accor di ngte by | NDET 0By AGEEAZ S char dhieDUekhadyol dNdjerfol ded, when ¢ he

i nner cylinder I's pushed to push out the tafmpon 3 fromthe protruding
mouth 5 of the Pr‘r'ttq{isclﬁlab@qeit L JIP9R fe38p 1 ENEnh BNe HheiW! bRYeN o4 dRi8RVably

inserted into the snal
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.

Inmanufacturing process, the take-out cord of the tampon

is inserted from the outer cylinder into the inner cylinder.



di ameter 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 tanmpon 3
fromits rear end and to prevent the Lnner cylinder 2 from being w thdrawn
froma root end 9 of the outer cyllnder 1. Therefore, the external dianeter
Dl (see Fig. 2B) of the push portion 11 is nmade |arger than the internal
dianeter d of the small dianmeter portion 8 of the outer cylinder 1. On the
ot her hand, at the rear end of the inner cylinder 2, there is forned a
diverging portion 12. By forming the diverging portion 12, the inner

cyl i nder A &hAsbbimgsi tgeﬁﬂs%@ s P T hdeghestengstioatat tiehe darondnd wi t h
a finger of the user. Furthernore, the external dianeter D2 of the

di ver gi ng@nsoerfi @helznhgrnﬁlﬂélndﬁgelstlhéiduetﬁéalhﬁérwaan dihgrgtheickgtesshe r oot
end of the outer cylinder 1 to prevent the diverging portion 12 from

ent eri ng dihtbet herdut e Whadt ndepreviends the bpeairagtliderd fidomheeimgh
portion 11 to be fornmed at the front end of the inner cylinder 2 is

pr ef er abloaugirted the ol s hapeaemnat hehee X tpermalordaadet ke evones
gradually larger toward the front end, as shown in Figs. 1 and 2B. The

sect i onalwaslHape dheaoditeer gyigndelrd. 1Aa af résel pusht poetomneas Idasy ta nearly
changed so that the external dianeter becones gradually |arger, as shown in
Fi g. 2B, wsrmbytidetgmusdn poitoe onhd lappyibdetcount er-tapered. On the ot her
hand, it may be formed into a bugle shape so that the external dianeter of
t he sectional shape of the diverging wall 1la becones gradually larger in a
curved face shape toward the front end. Furthernore, at an edge portion of
the front end of the dirmmiDEsowidT ke, ot hene peadDNEe®d a bent portion
11b. In the shown enbodi nent of Fig. 2B, the bent portion 11b is forned by

outwardly roundiirg tihe dgea ey ity i1 té’&iﬁid’rﬂsﬂd&@lﬂ@'ﬁhélé\taﬁ'@wer
this bent portion 11b may be forned by outwardly folding the edge portion

into two.wHItH he teimpn Nanditicla hanh panbbANaddbisaYobeadosndedyitwardly
of the diverging wall 11a or folded into two inwardly thereof. Slnce t he

push portigd dvdsci®fyred with the bent portion 1lb, the contact with an
edge is not felt by t he body to give no unconfortable feeling to the body,

even if the push poryAronslla€oBRSakrgba AU wsmwms WA NG r F@@f{gty when
the tanpon 3 is pushed out thereintd. Furthernore, as Shown in it

is pref er;%&ﬂ:imtof e tR€a M ghH Y¥Ohnt Eﬁn@%“&y@%ﬁb?” 11b is 5mﬁ' l'er than
the dia Da of the take-out cord 4 thew dth Wof the bent portion

I'1'b,a clearance; i ﬂ@%? i nner
wal | of the out er ciﬁﬁ% a%?%&g% %&@l?ﬁr%%ﬁm gége aé\kllg]at Wis
exce55|vq$y L 9Brohib e kﬁagknghgngnggrtg9lgg5grout cord 4 tends to be

caught in the clearance et ween t he bent portloﬁ 11b and the inner mall of

th t | ot
result, Tt beconsk &l i et TSR che tand. Qe Tt R RIS R Per
i nd t f ted
o ese di TEISEn RERIRRRR @*'t}%%% os1S FRahy EnsfeETnT %Hﬁé?héﬂ%lﬁﬁﬁf ’
cylinder 2,4 WL l{lﬁgﬁ%ﬁ geecha h@s&ecggﬁndgweqn% tapered portion 15a
oca a a

which is e central por dove 15b which is extended
circunferenti al in,the,ho ion of the ta ortlon 15a. By
heat i ng the pr eﬂé%/ I él ’54‘§r’1d‘£ appdgflir%galf? etxc?ltaﬁla raln agf ?]H%wlrrll er

cylinder 2 di vergin 1 an be f a ortlon
T5a "ana PSRN o & merbth $88 RRgUaAFT uﬂé%ﬁﬁ APELAT= 8 ¢ he
groove 15b. As shown in Fig. 2A, the diverglng portion 12 at the rear
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



end of the inner cylinder 2 is also preferably forned into the

count er-tapered shape or the bugle shape. Furthernore, an edge portion of
the rear end of the diverging portion_12 is rounded or folded into two
outwardly or inwardly of a diverging 13 portion 12a 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

di verging portion 12 can also be easily fornmed by pushing a press die,

whi ch ha¥epife eRfreagNapehas f5enta end gREl yasmabper sydeindein ke fgh%ss di e
15 shown in Fig. 2B, onto the rear end of the inner cylinder 2. It should
be not ed a@lﬁdthaﬁ@rﬁuﬁfpori ilgn am eadchndesl diesdriginmg hpovinaoite srapg d not
necessarily be limted in the counter-tapered shape or the bugle shape. For
exanpl e, afhé hsushigsomormnionl ahd heheuwdily gragitnigpipartt itdre 12ramy dyed faf ned by
expandi ng the body portion of the inner cylinder 2, while keeping their

ext er nal tStapesergenkermidy; iantdFtibe .c4A | rdyr,i ¢alarshdpear&iagplabattaryiD show
respectively a step of one exanple of the nethod for nmanufacturing the

t anpon apjlagaingr shAsisigovnei enbogimddt @f theenhphiasdt anaresiactwrimd t ed and
extruded by a nelt extruder 21, shaped by a die 22 into a cylindrical

(e.qg., stutawapplpiqeeorshape, axially oriented by an orienting delivery unit
23, and cooled to forman extruded material 2a. In Fig. 4B, the extruded
material 2a is Thd tAypancggleic ot p agbd lebdvin d npF egetier ik neshd engitedf the

i nner cylinder 2. After this, as showmn in Fig. 4C, the press die 15 is
heated 4 @ardyushad ander tdel {n@et eneh@fahhenhepesytyhdadep.2 19 form
the counter-tapered (or bugle shaped) push portion 11. On the other hand,

the out ert ey llididEingl dor-titireeld eh="Bueed tHtonkBe $hapgesBOV® ficé@. 4D
The rear end of the inner cylinder 2 before being formed with the push

portion I, td@pdmser adchr o therRs@t bydicbapFidth nd 13t ddreap £ Pgyend of
the outer cylinder 1, and is put through the small dianeter portion 8 so

that it g0 eqlad arse_%ro\‘t{?crdﬂ.y fEBOHhEBetQHEBhng 10hétet e ORteonEY 9.
After that, the press die is heated and pushed onto the rear end of the

i nner cyl§ RAReBuOchPHM ke i !@erE'SnQQ&tr‘é%{hQ@rdl—@‘%MEHB Shésgénserted
fromthe protruding nmouth 5 into the large diameter ‘portion 7 of the outer

cylinder de .t dDisrtéyBindde iaJéHrQthC%Q %nhérpk‘&/h‘iﬂd%‘ft or.earvardly

t hrough the inner cylinder 2. After th the valves™6 around t he

et o e FUETE SHSIRENE T o AL, P

o 0 S SEERE A LEVERLL 0 GEb AP EREI o Dl P

can be naﬂ&Sf?ﬁfg§§héﬁe .|CWﬁ% dﬁ%ﬂr E@%Qn%%&tloﬁhus 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



the injection-nolded one. It is also possible to |ower the cost for
changi ng the diameter or shape of the inner cylinder. Furthernore, the
i nner cylinder thus forned of the extbuded material can freely select its
t hi ckness or dianeter so that 15 it “can be nmade thin or dianetrically
small to reduce the anount of resin to be enployed. In this case, the
buckling strength 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 djiverging portion_at the rear end of the
i nner cyPinbBe %‘b‘?ﬁ%é’ye]a]s‘}q‘%ﬁ dhipebie Trmedthie tha dROPEH 1RAs ™S  "escr i bed
in detail and with reference to specific enbodi nents thereof, it will be
appar ent {fovdHB81igkPR Fédden Athd & % Ht Vvt iMus changes and nodifications
can be made therein w thout departing fromthe spirit and scope thereof.
Here, 'conprisd§/ €bRpleadadgd wRES 195e@fi fhehcategeciviliidgtaron 4 $hediéen to
specify the presence of stated features, integers, steps or conponents but
does not igr éorned ehéaggesdicaederagdintiion Jf fowe Lt triude tdehdmmpeax ur es,
i ntegers, steps, conponents or groups thereof. R~~~c~~ o~ a~~'g~02-.

3 therein, and this large diameter portion 7 forms a curved

face portion 7a at its leading portion. The large diameter
portion 7 is provided at its leading end with the protruding
mouth 5 through which the tampon 3 is pushed out, and the curved
face portion 7a is provided with a plurality of the deformable
valves 6 in a petal shape. Immediately after the outer cylinder
1 is injection~molded, as shown in Fig. 4D, the valves 6 are
opened at the leading end of the large diameter portion 7.
After the tampon 3 is fitted in the large diameter portion 7,
the valves 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 respect 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



16 WVHAT IS CLAIMED,IS: 1. An applicator with a tanpon conprising: an outer
cylinder including | eading and root ends, a protruding nmouth for ejecting
the tanpon fornmed at the | eading end,jg@and an opening fornmed at the root

end; an inner cylinder for pushing out the tanpons, and said inner cylinder
having a front end |ocated in said outer cylinder and a rear end protruding
rearwardly fromsaid outer cylinder through said opening; and said inner
cylinder being made of an extruded thernoplastic resin conposition tubing,
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| ar ge di anet er, portlo for ting said t nt and a_ snal
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end, and erein sa ush ortlon f said i.nn yllnder p03|t|oned in
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i nt er nal dlaneter of said small _diameter portion licataor with a
tanpon a&Pe¥t 3 &M FReIRSH £YLMRErE A rse&ﬁa&rb%(?ri}ﬂgﬁl%?’g\?l byckldng

ext rusi on- nol ded and t hen aX|aILg oriented._ 4. An applicator with a tanpon
as set f&HERNGRbel aPAFRrIMRELirn %%Pd“ﬁﬂ%ﬁybngﬁéﬁzHésh%ﬁd%&ﬁé¥ﬂﬁﬁﬁhlaneter
which is gradually diverged toward the front end thereof. 5. An appllcator
with a t&ﬁpbﬁtagog%?df ofhten ithec LARRT 1CY WhRARY ¢ dd Buﬁﬁﬁ*ért‘éyﬂ"ifrfaé%“ S
provided at the rear end thereof with a dlvergg3n % Eortlon which i s deforned
to have &hgi hamper Yrfawilthy prReEFRddngdiRREn thelr e AHeeT &Y IARAGII i cat or
with a tampon as set forth in claimb5, wherein said diverging portion
fornmed atl tipery age.end of said inner cylinder has an outwardly or inwardly

bent portion about a periphery of said diverging portion. ~~ p~,t-e ~~ o0
~ a~~~9~n~ The inner cylinder 2 is movably inserted into the small

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 11 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 outer cylinder 1 from the opening 10.



7. An applicator wwth a tanmpon as set forth in claim11, wherein each of
said outwardly 'or inwardly bent portion has a dinension smaller than a
t hi ckness of a take-out cord extendi nglfrom said tanpon. 8. An applicator
with a tanmpon conprising: an outer cylinder including | eading and root
ends, a large dianeter portion for fitting said tanpon therein, a
protruding nouth fornmed at the | eading end for ejecting the tanpon, an
opening formed at the root end, and a small dianeter portion extending from
said | arge di aneter rtion.to d the root end; .an inner cyl.inder for
pushi ng out t haHEaRBER, PRBF IORner-LPR FOBRCAARS e ERPGH SBACOT Jc ed i n
said outer cylinder, a rear end protruding rearwardly fromsaid aquter
cyl i nder %’Hﬁdiu&ﬁ@éﬁd(?roﬁeﬁﬁngfegﬁﬂagéﬁ’dfP%W@fj é?FPnﬁé?hb%iﬂba%dg‘%? an
extruded axially oriented thernoplastic resin cylindrical material, one end
of said &9 RUFPERRLAANSERT BerRPeaH A b laEARRE W PR APFTEI N at a
front end of said inner cylinder, said push portion having a |arger.
di amet er etd/a §§ cTHOWhJ1RhELESF AndNdn 26ut WEBGI ¥ e61 Jopadr AhaRserf pdrti on
about the periphery of said push portion; wherein said push portion of said
i nner cyldintarging pedilt ildnedfi whepuph dogd iginaddt &F poreavhy aonpmged a
| arger external dianmeter than an internal dianeter of said small dianeter
portion. 2 tAratapphé caxbernpl hdaamgipon beswpeiss igrgdual loutlearrasy i naler
i ncluding | eading and root ends, a protruding nmouth for ejecting the tanpon
f ormed atshdwn | éadi Rggend?Banwharaipenithe fpuskd partien rddt wag; k& i nner
cylinder for pushing out the tanmpon, and having a front end located in said
outer cyldoderemithperedr dnd Yireootbdimdandar war thy beofipsapd outera
cylinder through said opening; and said inner cylinder being made of an
ext ruded hingkersphastse thesi the expesnkil ohi 4t ey odntideecendnefl saapet ubi ng
being defornmed to define a diverging portion of said inner cylinder, said
di ver gi nppahd dhvbaying wal Arider beicameisegraddaaby old magexd|iyn arcurwed dl y
bent portion at the periphery thereof. 0o~~ ¢ u~ a~(~ 1G WHAT IS CLAI MED
1S: 1. Anfapplsieaportdwara thagpdpoanonpndsi ng: an outer cylinder including a
protruding nouth at a | eading end thereof , through which a tanpon is
pushed out and muridpermdge Atata aretigengotbeorod £ tiend ramt ener oEythade for
pushi ng out said tanmpon which has a front end | ocated 'n said outer
cylinder andeagiearwend pralruneng hLearvemdlyafbentspbdtavhen 1oyl i nder
t hrough said

the shown embodiment of Fig. 2B, the bent portion 11b is formed

by outwardly rounding the edge portion of the diverging wall
lla. However, this bent portion 11b may be formed by outwardly
folding the edge portion into two. On the other hand, the bent
portion 11b may be rounded inwardly of the diverging wall 1lla
or folded into two inwardly thereof.

Since the push portion 11 is formed with the bent portion
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 1s preferred that



openi ng, wherein said inner cylinder is forned of an extruded materi al

whi ch is extrusion- nolded of a thernoplastic resin into a cylindrical
shape, and is provided at the front epg thereof with a push portion which
is defornmed to have a larger dianmeter fromsaid extruded material 2. An
applicator for a tanpon as et forth in claim1l, wherein said outer cylinder
includes a large dianeter portion for fitting said tanpon therein, and a
smal | diameter portion extending fromsaid |arge diameter portion toward

the root end, . wherei n said push rtion of id inner cyl.inder is

bosi 1§ onéd it 880 o PR Ghe e e S EbeR Ao 8 fra et erifobne ialiotar

di anet er thag n i nternal diaqFter f said snall di%neﬁer ortion.. 3. An
appl i cat &2 Pbr TR (LAHEOTPRE S flor t RYi WG W W oL Lhe bend parijiong
wherein said extruded material i s extrusion-nolded and then axiall

ori ent ed 42 /A 5Ll & Wepdiiiess RESVSt tHhe rPec‘}%iHﬁrlt,l%e]r%ti n said
push portion has an external dianmeter which is gradually diverged toward
the frontéhdhendrest, wallartabpri eatsr ¢%Btiadeand. n AELXALRBEY h 3th claim
1, wherein said inner cylinder is provided at the rear end thereof with a
di ver gi nF a5 tihgr e itdye Wddgér Br ke dexeepaleedy large, the leading end

of the take-out cord 4 tends to be caught in the clearance
between the bent portion 11b and the inner wall of the outer
cylinder 1, when it is inserted into the inner cylinder 2. As
a result, it becomes difficult to put the take-out cord 4
through the inner cylinder 2.

The push portion 11 can be easily formed by pushing a
heated press die 15 as shown in Fig. 2B, onto the front portion
of the inner cylinder 2. With thepress die 15, there are formed
a tapered portion 15a which is located at the central portion,
and a groove 15b which is extended circumferentially in the
bottom portion of the tapered portion 15a. By heatingthepress
die 15 and applying it to the front end of the inner cylinder
2, the diverging wall 1lla 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 portion of the rear end of the diverging portion 12 is

rounded or folded into two outwardly or inwardly of a diverging



di aneter gradually enlarged toward the rear end. 6. An applicator for a
tanpon as st forth in claim5, wherein said diverging portion fornmed at
the rear end of said inner cylinder haye an edge portion which is bent
outwardly or inwardly of said diverging portion. 7. An applicator for a
tanmpon as set for h in claim2, wherein said push portion fornmed at the
front end of said inner cylinder have an edge portion which is bent
outwardly or inwardly of said push portion. 8. An applicator for a tampon
as set forth.n claim7, wherein a bent, portion which is bent. oytwardly or
wnr i y ot iy 188s RO pbe Foh hens’ et Sve. Sl f%?mma fhighe &,
t hi ckness of a take-out cord extending fro said tanp
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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 15 is heated
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On the other hand, the outer cylinder 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 cylinder thus formed of the extruded

material can freely select its thickness or diameter so that
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of resin’to be employed. this case, the buckllng 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 wused in this
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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WHAT IS CLAIMED IS:

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 tampons, 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.

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 small
diameter portion.

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

wherein said extruded material is extrusion-molded and then
axially oriented.

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.

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.

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

wherein said diverging portion formed at the rear end of

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 c¢ylinder 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

said inner cylinder being made of an extruded thermoplastic
resin composition tubing another 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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. An applicator for a tampon comprising: an outer cylinder

including a protryding mouth at a leading end thereof, through
which a tampon is puihed out and an opening at a root end thereof;
and an inner cylindey for pushing out said tampon which has
a front end located in said outer cylinder and a rear end
protruding rearwardly om said outer cylinder through said
opening,

wherein said inner c¥linder is formed of an extruded
material which is extrusion-yolded of a thermoplastic resin
into a cylindrical shape, and\is provided at the front end
thereof with a push portion whic

is deformed to have a larger

diameter from said extruded mate

2. An applicator for 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 diametek 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 pf said small

diameter portion.

3. An applicator for a tampon as set forth in\claim 1,
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then axially oriented

4. An applicator for 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 for a tamp®n as set forth in claim 1,
wherein said inner cylinde

is provided at the rear end

thereof with a diverging portion ich is deformed to have a

diameter gradually enlarged toward \the rear end.

6. An applicator for a tampon as s&t forth in claim 5,
wherein said diverging portion fdrmed at the rear end
of said inner cylinder have an edge poxtion which is bent

outwardly or inwardly of said diverging portion.

7. An applicator for a tampon as set forth in claim 2,
wherein said push portion formed at the fxont end of said
inner cylinder have an edge portion which is Bent outwardly

or inwardly of said push portion.

8. An applicator for a tampon as set forth in\claim 7,
wherein a bent portion which is bent outWardly or

inwardly of said push portion has a width size smaller than
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