-; BCe3e@D, <j 6TO- 1 26 March 2002 TITLE OF THE | NVENTI ON METHOD FOR
NANUFmﬂmMM“ CONTAI NER BACKGROUND OF THE | NVENTI ON This invention
rel at d for manufacturing a tube container, and nore
partlculanhmmto a method for formng of resin such as polyet e%ﬁ?

902y e

tere reinafter referred tb as "PET"), polyol efi ag
into | @ | iner. In general, it is considered that a synthetic resin
0

t ube r packi ng e r i therein desirably exhibits
the fol | BR%G characteristi e tube container which
exhi bits satisfact 6&f 9Pe§Pﬁe¥§ B Pﬁ??%IQ%n?%§ES§QW%ﬁ¥W$‘to be vi ened

t her et hrough, so that sel hEONr onot ed and resi dues of

the contents ip;Lheng ﬁwefemyeéoec %3%\&% 8k Baniterochargcierioti cs

Permeation of air and/or water va rou e contai ner pronotes a
det er iP5 ICORTAANGGal FRY BPEE HRA L} &HU?-Wthpg é@§|F%Hm%%%t°¥he
conta1n&51nsubshaaslablyephpyemest@mﬁpﬁthnmqhﬁrmnﬂnen@agaSrthefethe@ugh (3)
Squeezlng GHan ackeiy sl ke en T2 Libe LONLAINPT, [fyaeRehibiifegonst ructed so as

to returnto |ts orlglna configuration by ast|C|t% ereof when it is
rel eased fromtits8FPE ??ngé?sl%fQQﬂsﬁqeﬁqg:ﬁgﬁﬁrélfyﬁé §thet ekt HeP% i ngers
t o squerrmines domt patkitbecesmebicHovevighe leMoceddiereineskesiraglforce of
the cantiyigls %IéS%%l%mﬁ teRhfalPesiickedl y enter the tube container
before it iIs c E resulfing In t%e contents being deteriorated. (4)
Recycl i ng char tERFRESHi sposal of a container, a package or the Iike
has recently @aasedbseCDUUs1EﬂV|whnnnnﬁxﬂ1QmﬁS wmumsfatherefolearmhes

TTanl ednties chritiealtey chEGUSE! €9 O (RURLOP: et A, a'sgeréh‘é’le'ecr' -
eusedt ST B ire I8PIENBAY obe PRATOHHE B CTiRaE (-OSoFPERSIbEI y

asked xm>¢h¢nqgﬂt&ymﬁm ohyr het ebserved. as descri bed above, an increase in

barrier charactsri shir¢SckeaHbFreStéPi SPPEHY a | ami nate structure, to thereb;

- cause Cleaer%%e%El%geo Q%r ang/or waté%xggﬁ%r through the tube

container promotes a deterioration in quality of the contents,
thus, it is desired that the container substantially prevents gas
from permeating gas therethrough.

(3) Squeezing characteristics

The tube container is generally constructed so as to
return to its original configuration by elasticity thereof when
it is released from user's fingers after it is securely held
between the fingers to squeeze the contents therefrom. However,
excessive restéring force of the container causes ambient air to
suckedly enter the tube container before it is capped, resulting
in the contents being deteriorated.

{4) Recycling characteristics

Disposal of a container, a package or the like has
recently caused serious environmental pollution, therefore, the
manufacturer is highly requested to develop a tube container
which is constructed into a single-layer structure, to thereby be
recycled or reused.

Irrespective of the fact that the tube container is
eztensively asked to exzhibit such characteristics as described
above, an increase in barrier characteristics requires to employ
a laminate structure, to thereby cause clearness of the tube



container to be deteriorated. Also, the tube container is preferably nade

of PET for the purpose of pronoting recycling or rousing thereof. formation

of PET into a container of a bottlelike shape is generally carried out by

bl ow nol di ng. Unfortunately, the blow nolding fails to provéf,d@l b T

container with satisfactory squeezing characteristics. Al so, Re

container is hard to permt viscoud fluid or contents to be snoothly

charged therein through a nouth thereof. SUMMARY OF THE | NVENTI ON The

presenttoNhgenty orP s dpeen omabed i nAviewlde tike fconegaiemgrsli sadvant age of

the priporfarébl Aceciedbngbsr, (bt e parpljeeet efoddtenpreegdt iwention to

provi s kb hak i MRUAELU 1d10pdr LURE SORLALNRE, WH ¢hyd & capabl e of

sati sf §%8r|h(¥ bravi gl ngﬂgttube .cant ai ner w th the above- descri bed

char act &rFsties. 1t TR EHothEP g5 ettt & PhRY g1°382RE- i nvention to provide a

met hod UnéPrkadiif et uthagbow npkdiganfaiisetoViietidestoapabl e of |, providing a

tube cenhabnesr exhinhishi NGEANGE LaZREe SIGIWECELAG-IIABBCELT | §14ES thlen

accor dapgecyh {4y ddie iR RSANL | F%{'ﬁrgtcl \Qﬁcoi‘lsn?ilt'lgcg ofrogoﬁﬂggagt YJing a tube
The .net ho t he ps o

cont ai ner lcﬁf rcc%lrde e ) conpri ses ste su(bj Sct | ng a resin
mat er i Al"°R6T £t B FIPE TR BrHEup 8RR & oG ok P§FA%F et hyl ene t er epht hal at d,

pol yolefin and the |ike t@UMHARCOFOPHEANMERBIQN form a parison including a
mout h and a barhe preaest emviengidnhBaDelenORad® i evewrlrdrgand bi axi al

orient L9080 PhOVMinGavhRtiNeLeb mol ded material including the
nout h and g%dy@ rle \‘/,(lgflgr r‘{bﬁg nég]egggﬂ?r{aﬁé?lal fromthe blow nold, cutting a

bottom of the ASSAy SoP9t e Mol tied pRisSE 8F FRE GHASERE daNeRktan itR t he nol ded
mat er i REPVaRE B awthad féve botfarbuoing ke tbbdycaftatiher milidedismat eri al by
vel di ngapubes &b N Saltesbhapd il y o5dorniald QN taheWeditkali fe£AHikhehOUt in such a
manner agg'@é—&é"aecﬂ%reidseﬂaiasct%&{s?i%gw In an axial direction thereof and

I ti er pendi

expanded 1 n a direction p g cular to said axial direction. In a

preferred embddi hEnfRoH G LYY 8At thenPERE SR, INVRBEIN £P aPTGFi%nNt at | on

bl owi ng inetled ried mennfagtudingi ngubhecopirisen whichnisdaphble reicti on of a

dr awi ngroodayg eanse Ofork @ ndf aWhigi #i9¢ ARErbdsud BguadAingnt 0 the parison to
expand } he. paLisqndsn a direction perpendicular to said axial direction.
The biaxial orjentation blow ng nay be executed in such a nmanner that

drawi ng of thet™haFFEEPERGE HhER Bheaprefenscimeinrtdrny e MERAA P od is first
carri edepufactyiingnedtaye Ioothingrofs ginovided. The2@etitodc hoR@Oizashe pari son.
ﬁ\: t er nghevetyps tdre shbgé@ingoki ﬁg};tia,tlhmr:ih@v@@ged&u beorcar giesb ou'sj by .
oW n Ly W L by [ t rawi ng ro

o {RSTbao ey nEoelr i AARnE MULARRY o] SABALERE B Pho I St
i nvent F8n}“§%‘éﬂ TOLAERE Wof PHIn2oPR e ARG W Be8t e erial is
execut ®¢dly Grap imgnshei PRELSARt BPnatew aiald ppdnliarelexecut ed by
hi gh- f cedeshayiewr|liawjnoBRFERIBESDRI PT¢EN<OR TEEdpRAWMES athese and ot her
obj ect dnahddimaytiod wduehabhénoaiyt, adwenimydsheomoitied pragsariali Avemti on wil |
be readhkybapprasidal editasnyhg sa@ubecoties Haelt of théeaislideddmhyerder ence
to the thobhavgad-slataidsedndese ridilde@nmibe@n Lonshdesesh iy aRRNBEELSR W t h
the aCeMRRBY LG, %@Wk@gﬁblw&rt@dt@rial by welding; wherein the biaxial

orientation blowing is carried out in such a manner that the

parison ig gstretched in an axial direction thereof and expanded in

a direction perpendicular to said axial direction.

In a preferred embodiment of the present invention, the

biaxial orientation blowing is carried out by drawing the parison

in an axial direction of a drawing rod by means of the drawing rod

and blowing air into the parison to expand the parison in a

direction perpendicular to said axial direction.

The biaxial orientation blowing may be executed in such a
manner that drawing of the parison in the axial direction of the
drawing rod is first carrried out, followed by blowing of air into



Fig. .1 is a sectional view showing a parison injection nolded: Fig. 2 is a
sectional view showi ng the parison transferred to a blownold; Fig. 3is a
sectional view showing the parison into which a drawing rod is inserted,
Fig. 4 is a sectional view showing the parison into which air is bl own;
Figs. SA and SB are a side elevation view and a front el evat36Maxghe2f02ach
showi ng sites of neasurenent in an experinent, respectively: Fig. 6 is a
graphi cal representation showi ng results of measurenment during successive
bl owi n§"8f PAF+SPMt o a parison through a nouth of the parison;, Fig. 7 is a
graphi cal reprabeatsdtiorelshowheg biesikis oaf eneasisenendwidiy inagy leowi Ng of
air 1 ntar2iRarbaenol N ool A A HOMPl B aRALLACRonaREL L O, [ 0 BD are
schematic views show ng cutting of a bottomof a fube contal'ner after

nol di nGAVeREHBP ngT of Ne oMY (T e (Hhise OGNt 8F nehe R¥BISMy of the tube
cont ai ner and Ifhea tpibef eorddiardodimenthed, thespeesenel ynvdERAIN, ED

DESCP, | Ohg Ob e THre AREFESR, S0 (MPAINENE GQiino24BBLROLL { o0 mANUF act uri ng

a tube container according to the present invention w escri be
her ei n&FEEPTed4bTGURF FCPHD M AN T of dridfd@atd VEhE atEoAPArs ng dr awi ngs.
Ref er r iexgclitest byohEFglysfrdqiencly welXdnmey.part of a nethod for manufacturing

a tube container accor girhggt gﬂéeﬁlp'f‘?éﬁnéﬁ‘i"ﬂﬁ[ﬁ%mbjﬁ illTustrated. The
fore part basicall ené) o‘¥/s I'ax) al. orrentation oW ng. First, a parison 1
is formed by iﬁF@ﬁ i ORA DY RE h PR BET anthMa e &b £8S) ATteRAYNT i son 1 Dbeing
provi dedivaintthgasno@t hhéapaeskemt bodgerdthi drorwid lc et aiepdi 1y Taepnoutdtdd i S

formed i tdy.a sRhedgbesnt fede St & WMad e dirteaskans as that of the tube
_cont ai nfg{ to.be finis re%zjtthe body Ib.is fornmed with a shrunﬁl&kor

ed, ,whe
constri leld’wéin?e.deFﬁltt‘]ﬁg FPPOEIR Gt A EHEb RS e 1PuBRIRBR EP e ¥ made
of PET,threcaysepianysayi sfaeingsi wiesddints not only sufficient clearness
whi l e bei ng kept gf eduegdai et Sltess MptsHAA ndPavedesshhbesection-
char acterldstciz.cs i ncluding increased recycling characteristics as seen in a
PET bott9%'®%For the same reasons, polyolefin may be effectively substituted
for PET for thFégpulpdsea TJeehiondle pieaw sudrewings theapsteseed to a bl ow nold
3, so thadndiaekedyol B bsoguRbegied to drawi ng by neans of a drawing rod 4
and blowi ng air,.thereinto. Myre specifically.. first the.draw rad. 4 is
deeply i nsert,egllgr'lté'f‘ﬁe.gb%%cal%no Yhe' psahrc%?s%lﬁ} %teopgﬁ%g?%i leﬁ?? y"(q)h rcghw t he
body | b? idraHngxirgld dsr éB6PBReAf the drawing rod 4 as shown in Fig. 3.
Then, air is blragn unie aheebotyndb,vieadingviry expaparasonfifbe dodyh | b in
a wdth,di riesctt%l%nt;hereof as shown in Fig. 4, resulting in providing a
nol ded material_ 5. Thus, first the drawing rod 4 is deeply inserted at a
di stal end thefddF- i Rfo2PRe BodyeId BFde H%“?)‘éﬁ‘ilsodh vieWnhapHe2pf b Hol d 3 to
dr aw t hel gxaati ison vii ewo eactieshopdsgt s bheof of heedd wnemwritd i3 ian t he axi al

di recti%@;iﬂé}pcldrr@gg;ggtriqglg.;as shown in Fig. 3 and then air is blown

t hrough the dist.al end of the drawLn? rod 9 into th%gbodé | b o; thefpari son
1 to expand thé Yari%df # PRABNHFALCTPRRCIRA AR AP EREVAKP af

di r ect i n@asfrenmntdrohsiing sodcéssSuehbhovilhagobfaiheliriiody IPlarédsonhe pari son

1 perm tgsréusteH e uth drawhadpakisBg;body | b by the biaxial orientation
bl owi ng of the '.Ilusltr.ated eng i

Bdl rTFnt to be ,fsubstanthisal.lﬁ i ncr??sed as
conpared with & by ithé JFPBPIGRL. TRPER SR E b YO RT 653V IFD OF the
par i sonmgasgereeerft rarigigakd owdng péspirohnth prerfigay thaeondd gt RPtéEAw or
bottom gndeé pdwei 4B d ahd 0 sufficiently

Figs. BA to 8D are schematic views showing cutting of a

bottom of a tube container after molding, charging of contents
into the tube container, sealing of the tube container and the
tube container finished, respectively.
I 1P N TH 3 RRED EMBODIMEN
Mow, a method for manufacturing a tube container
according to the present invention will be describe hereinafter



26 March 2002 5 elongate the body I'b in a longitudinal direction thereof
and t hen expanded on a bottom side thereof as indicated at dotted lines in
Fig. 4. It was found that such nolding of the parison 1 permts a thickness
of the body Ib to be increased on a side of the distal end thereof and
reduced on a side of the mouth la. Thé conventional biaxial 4Mai¢ha3008n
blowing is adapted to blow air into the parison while advancing the draw ng
rod 4 into the body I b of the parison 1. It js known in the art that the
prior 4th o?e%%?ﬁfgﬂltt?nél hepRGGPRG2REHRBsIFHEL MYy | b of the parison 1 to be
successi vel y edgfanddchdf famsa sbdBigé. t hetomut ka |fyremMpanrei b faadagtred of

dr aw ngonmérﬂ?fMlelrg IS (i EQQtEQBer Qc\!@ér@ﬁié o aﬁnea%(}létse%tS times. On

t he cont rar% it was found t Iaxial orientation blow ng constructed
as destPYHRU Ahove ‘}ﬁttr?tletd t oThe §%§t%‘?1’f?a‘?"1‘syl‘far1]c]rye§§‘é’&°tyé a level as
hi gh abiakoat @rizertta'&cﬂx MAlosdngt. heFi ngent ar pamdeorarnl edxspdoimmet biyn order to

det or m pgeac S TRSRAGR; 19T WRTCknens OFeLhechoty Lit helmegn tinecgapvent | onal
bi axi al 0”8‘%{2“ bl o g .and h B ?}IP rlentatlon bl ow n t he

i1 ustPAPEEYE s?re":ht lania § pir BBSE, *Pot? T st ¥ Teac a first
nol dedmpatherial iprougest wikhs uc pesditekpibtdws hige adr tHe cugle t he nouth | a
Ibnt 0 ta@meﬁgyml@ at@@ t%lﬂat‘.: her &rﬂeon;u%t c@ﬁ@a%géff@@%%mé%%m ehdnlr calt g' n$ﬂ
y blo ai.r 0 y a bottomthe Were prepare e
sanpl egk ﬂd%e ]% ’s%b{%’?f‘feé]g i gfgﬁﬁn?ro?oﬁs'fﬁlr%%fgs%”tﬁ portions A B,
Cand D ther eofn sﬁtﬁ/wnhlrusiﬁr@teﬁBemhpdhmanel deli¢ newbeaparit diyedi $sameds shown

in Fi gofSAEt! OB:&AEs DU r'sdt:'ifLsfla'&:t%'rQi1ySBxh!'L6i€§ eRGE Sy %Gifeﬁrlc"_-ie'n@' cates a

| f th | es of
B 2B b e & P i ke L RATRR A st o °

wer e adeshdhhefnCFapactEe ikt idsodacdiding sacondses| veeveitrer i al i nto whi ch

ilt Mfchb@%téhiﬁﬂg@sté@a Md am \&?@?Eaﬁoshmén lt\?gl €he 7sarfd %as%@nah 7 ]
cl ear SS eco e eri.al. i nto whic
air vva? g?}é?%%%%r@% % g la'r% i¥s SURE c?’egsggd@o’é g?‘ﬂ?%’? tta}h ® 5OtESh and
decreased on aTB¢Rle *%he tR?erHﬁﬂﬁlt B Hig Asapshpared W tdh kit msfla Re 15|0r st

nol ded ttatechal bbay o1whi € hs wifeddeat ot Braughgt be M@ae d8.a Idrdwsi oo

I fs t f th
necessa ¥ LGuULt g Abal [ LA A |08 el ol Lhectegly U o (e
dr awi n§reydng. ragds ¢ by ‘E)%efbhbvwsierﬁt@dt A& thodhel Bodynthireenths Raxison
advanciingoobuffiecdieatd ngdrad thd Mouivt e Badynlaasal ndthectcionyent itoral
bi axi ahr%wlﬁat abhon QL ovh &g, ithesearl ter, Tthléﬁ mahgegs "B &b A nt |hd emoved

fromt and then, as shown in a boftomend 6 of the
o e OB, YL Eng o L s B i 1B 4 S SO G AR O L
nout h [thersofpeat ebovheirofigu th aesay tdndThenprovhdény sa Snakdedthar ged in
t he boghstlelithr gugh the open end 6 as shown in Fig. 8B, followed by sealing
of the bottom b ans, of. an uItrasonlcwedn nit 10 as shown in Fig.
8C, resulting |H é F?hf%‘ﬁetd“? THEER% Zofer 13 Ssgﬂgypi’%@?ﬁt&d ahc shown in
Fig. sOispEi gadethergofiabnto rghe ibafypdintofi fbecngsisen b Hegeke WA | ci ent

}48 be |ﬁ@$1fdhf3r ed aeangtnelld@ﬁll@yn conee ltdaa_l&@ih Pg@@ahaﬁabfnehé asqum&ﬂl
wever r ny on r 0 0 i a y
reduced? |ltrrll t%ﬁﬁ%c%%ggé df‘ ?{%lo%bggbterﬂesﬁ%a n@ntrlog sea%’ agﬁwg tras‘%mn%:

wel di ngndatden phe ﬁﬁeééﬁwnl W’éﬂmqlbrﬂ‘gﬂerdmsct@laepﬁl eknkhs 6¥a‘t’h'é‘3bm 4b to

be incrieazedhenbadyl d8 of the potisyn as tfwras@ram whiehpabasoef1the aouth | a,

to ther ongrXacR: %Yme%te gefné&l:{fégr' to St_et?é |4k ?k &J}%J%%hogkb)f %£5\99nz?fréche

bottom ness there
resul t ¢4 n S9sd redeirgnphi fbe ‘iqd!'l]r‘? &f viteh Ptaﬁéseﬁntleﬁ%mgt%e@ n‘éeglf?ﬁ shed.

As desarfi beﬂmab@vef the bbbyslb abhe ot esiimich et orm@mtdesohhblbub@gcm’lt ai ner
by forming uPFc-Eat%O ngdPﬁﬁhéo@?é;% e SHRSGHNR 1Y 1R€Eb§99ﬂe o bi axi al

orlentatlon ovmn rm d materrtal 5, ¢ g ottom 6 of
the bod§PHR#H6d t"’?’ré%m’ipéédbbfat:@?l RF1GT t3F tcharfde Corttte REEMOTENERRI AOANd t hen
seal i ngli hef miled géh riimber lakoSbet Hi tdierdtmwif itd sh polsé tiiobeiooptariertdl.
Such consts ugtdin @hdt Be bblushr hedh eniiadigmnt Peiishg riBeehtbe container
to exhibit not only satisfactory clearness but increased squeezing
characteristics, because restoring force thereof is reduced when it is

rel eased fromusers hands after the contents are squeezed out of the
container, resulting in keeping anbient air fromentering the container
before it is capped. Also, the illustrated enbodi nent m ni mzes whitening
of the tube container. Further, biarial orientation of the parison and
therefore the tube container by the illustrated enbodi nent permts 7



26 March 2002 nol ecul es of the container to be orientated in two
directions, to thereby mnimze permeation of gas such as oxygen, carbon

di oxi de or the like through the container, so that the tube cont ai ner may
exhi bit increased barrier characteristics i rrespective of bej constructed
into a single-layer structure. In addition, the illustrated BEﬁhn@rﬂz uses
PET of a single layer for manufacturi gg the tube container, so that the

t ube CQ%HEQ% {:K'#'Sb&ﬁ} ait{‘fiﬂust@% ??éfl'tt& Eaﬁnhéfﬂ?SQR{S’ yt?tléﬂﬁ%f and then

characteri stics bi axial orientation

bl owi nEXRAPIBE 9B 2xXRREEIW tHale fihedeothespaPpisatadiat diatdmded iest he

axi al dnredcti on. of It headrfomy vt 4 uand oledngi ofi Shé)l[ﬂal\rftsldﬂ a the parison
lto egemtgt al E'hé‘cgéé%téf)rt&efb%‘?ﬁg'l%u't%r bfeolkg‘i-‘eé‘éé or&j'J &GO Thi s

results_ in a degree raw n parison el n her |ncreased to
t her ebfheedigba Fﬁ?ckth%’é%o%fart%éfeﬁé‘rqeéjor?“a§ ééﬁﬁa?édtWt‘FPLtﬁWé& bl owi ng.
Such a decr eas®hé ncomvekiiesslofbitadyd apavirsen tdteoh ob aowimg rieaselaptedegr ee of

dr aw nQooioét)ue glriﬁ%' Px%%éﬁ%e& rASA Cadvs%mllﬂgt mebﬁaewnmgoyn%ddf r the

illustrate biaxial orientation ow ng 1 n the
i | ust A-&8d QﬁbBBPHEHP of nfhe RATIONs pst diit it&l I"?OY’Edh’&e‘éh%cﬁ'F%rﬁkTa&r nmty in
t hi cknese pibheapar bsototherst imlaledl sad richatausiee therlasdni b veeft dieg may

lead t @ 3akbsf @Ckeruesga&:@ ﬁtewee)&%cﬁe% ﬁ%saae&a Ly Eﬂ@%zﬁjt%
unevenress, .as Go ngare w th_the direct bI OWI . urt erpore ody |Ib
i s incréasdBerRitnpcRRZESE of AR WD m8sigo Jr"e"cFiv&‘?haon a

si de ofletvied msufihwlas dbotthez ehyt kesp tmn ttcbtet aongfratie bt)dvyai bt duran bei ng

~hol ed mﬁamelthtenalhn%@%rgé'ﬁté@l@@ msrﬁd \eeor&%%%%e kB hbickngssg thereof
duri ng ealin reby prevent IealﬁgT he content‘]sE from the hody

Thus. iaban PUsELE: o ERabS: TR O HPESEnEo! AV ERYT bririokitde an
i deal tam@b@@m di-BetoekhBbiting the abovedescri bed characteristics.

Substituti OE ghtleel yehef i fivd oo PRI RET4A tescptefﬁm%%wﬂtomy@néa on to
exnl.pl S

i kew s bstantia e, sanme_ adv ag escyi bed bove

A So. SRSt % AL ERBERCENTA MEI SR e B E8 G Doy R 1 Hatuency
wel di ngeonwsintdoaagr bfiekiad enbediavien dflawiad mnentthenbhasideen descri bed
with a gerdrtiatidegheewdhgpatt tedl aridstratdd drefrriarae .t orbhecli aw ngs,

byi i 50 ! .
Poht RS S 3aBRt 20 REL AN UL itk MR RAE L0 BB A0TeSd i
t he scdpe Sd%‘ccteﬁé‘léfﬁﬁéfnl?éewépal AT ERECRGR WG S URRY e ipFacEReBody hEP wi se

t han asaspéacithec@diprdaser bhada seQofdl ahdbdeH mMdreati a200Btainddneyhod f or

manuf agiiglg &iLHRe o0Rha! BBAy $RAMPRESHAY 1 NSoilPEnRteor were
prepared. The samples each were subjected to measurement of a
thickness of portions A, B, C and D thereof shown in Fig. 5B
which are defined apart by distances shown in Fig. 5A from the
mouth la. 1In Fig. SB, reference character E indicates a parting
line of the blow mold. Results of the measurement on the samples
of the first molded material into which air was blown through the
mouth la were as shown in Fig. 6 and those of the second molded
material into which it was blown through the bottom were as shown
in Fig. 7. Figs. 6 and 7 clearly reveal that a thickness of the
second molded material into which air was blown through the
bottom is increased on a side of the bottom and decreased on a
side of the mouth la as compared with that of the first molded
material into which was blown through the mouth 1la.

It is not necessarily required that feed of air to be

blown into the body 1b of the parison 1 is carried out through




subjecting a resin material selected froma group consisting of

pol yet hyl ene terephthal ate, polyolefin and the like to injection nolding to
forma parison (1) including a nmouth (la) and a body (Ib); transferring the
parison (1) to a blow mold (3) and biaxial orientation blowi ng, to thereby
prepare a nol ded material (5) including said nouth (la) and %%ﬂ?" chi2002
renovi ng the nol ded material (5) fronPthe blow nmold (3) ; cutting a bottom

6) of I 9) i
the mordod har (g () chanqERLgRg PBE C I IR Hhe e
nol dedPAdY ek? aﬁortcaarw%ﬂ Hik§; a@lﬁé%wgt% Hrend v idg é?rﬂ")a/t‘ll SRBI fng i s
carri edo@utlias sitchtiae rmmnehttibahltbeapaal Soni erst st ircet dledviing .an axi al

direction thergnl, AN SXPRAAHoL B MALECLLON DI RRA Y 2fokOcRl d axial

direction. 2. efined in claim1, wherein the bIaXI
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As described above, the illustrated embodiment provides
the tube container by forming of PET into the parison 1,
subjecting the parison 1 to biaxial orientation blowing to form
the molded material 5, cutting the bottom 6 of the body 1b of the
molded material S to charge contents 9 therein and then sealing
the molded material 5, to thereby finish the tube container 11.
Such construction of the illustrated embodiment permits the tube
container to exhibit not only satisfactory clearness but
increased squeezing characteristics, because restoring force
thereof is reduced when it is released from user's hands after
the contents are squeezed out of the container, resulting in
keeping ambient air from entering the container before it is
capped. Also, the illustrated embodiment minimizes whitening of
the tube container.

Further, biazial orientation of the parison and therefore
the tube container by the illustrated embodiment permits
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molecules of the container to be orientated in two directions, to
thereby minimize permeation of gas such as oxygen, carbon dioxide
or the like through the container, so that the tube container may
exhibit increased barrier characteristics 1rrespective of being
constructed into a single-layer structure.

In addition, the illustrated embodiment uses PET of a
single layer for manufacturing the tube container, so that the
tube container thus obtained may exhibit enhanced recycling
characteristics.

In the illustrated embodiment, the biaxial orientation
blowing may be so executed that first the parison 1 is oriented
in the axial direction of the drawing rod 4 and then air is blown
into the parison 1 to expand it in a direction perpendicular to
the axial direction. This results in a degree of drawing of the
parison 1 being further increased, to thefeby reduce a thickness
of the parison as compared with direct blowing.

Such a decrease in thickness of the parison due to an
increase in degree of drawing of the parison permits ultrasonic
welding to be employed for the illustrated embodiment. Also, the
biaxial orientation blowing in the illustrated embodiment
minimizes or substantially reduces non-uniformity in thickness of
the parison thus molded, so that the ultrasonic welding may lead
to satisfactory sealing of the parison substantially free of
unevenness, as compared with the direct blowing. Furthermore,
the body 1b is increased in thickness on a side of the bottom as
compared with on a side of the mouth la, to thereby keep the
bottom of the body 1lb from being holed by melting thereof due to
an excessive decrease in thickness thereof during sealing, to
thereby prevent leakage of the contents from the body.

Thus, it will be noted that the method of the present
invention provides an ideal tube container exhibiting the above-
described characteristics. Substitution of polyolefin for PET
permits the present invention to likewise exhibit substantially
the same advantages as described above. Also, sealing of the
tube container may be carried out by high-frequency welding.

While a preferred embodiment of the invention has been
described with a certain degree of particularity with reference
to the drawings, obvious modifications and variations are
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possible in light of the above teachings. It is therefore to be
understood that within the scope of the appended claims, the
invention may be practiced otherwise than as specifically

described.
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cutting a bottom (6) of the body (1b) of the molded
material (5) to charge contents (9) in the molded material
(5) ;and '

sealing the bottom of the body (1b) of the molded
material (5) by welding;

wherein the biaxial orientation blowing is carried
out in such a manner that the parison is stretched in an axial
direction thereof and expanded in a direction perpendicular to
said axial direction.

~ 2. A method as defined in claim 1, wherein the
biaxial orientation blowing is carried out by drawing the
parison (1) in an axial direction of a drawing rod (4) by means
of the drawing rod (4) and blowing air in to the parison (1) to
expand the parison (1) in a direction perpendicular to sgaid
axial direction.

3. A method as defined in claim 2, wherein drawing
of the parison (1) in the axial direction of the drawing rod (4)
is first carried out, followed by blowing of air into the
parison (1).

4. A method as defined in claim 2, wherein said
biaxial orientation blowing is carried out by blowing air into
the parison (1) concurrently with advancing of the drawing rod
(4) into the body (1b) of the parison (1).

5. A method as defined in any one of claims 1 to
4, wherein sealing of the bottom of the body (1b) of the molded
material (5) is executed by ultrasonic welding.

6. A method as defined in any one of claims 1 to

4, wherein sealing of the bottom of the body (1b) of the molded
material (5) is executed by high-frequency welding.



