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AND APPARATUS THEREFOR' This i'nvention relates to a nethod of nanu-
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filmby 5 use of an inflation film process,or T-die cast film process,
nmet hod of and an apparatus for cooling mhelein a cooling liquid in-a form -
of fine m st generated by use of an ultrasonic vibrator is used. Methods of
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wherein a cooling liquid in a form of fine mist generated

by use of an ultrasonic vibrator is used.

Methods 6f manufacture of a thermoplastic
resin £ilm or sheet include an iﬁflation £ilm process
and a T-die cast film procéss; In the inflation film
process, in particular, it is a well-known fact that
the method'oflcooling is very important and ultimately
determines the physical properties, particnlarly
optical properties of the film.

Linear low density or medium density poly-

ethylene obtained by medium to low pressure polymeriza-

‘tion has attracted attention in recent years as a

resin which, by virtue of its exceilent mechanical
strehgth; makes the reduction of the thickness of the_
£film pgssihle'and conseqﬁently contributes to the
conservation of:natﬁral resou£ces.. However, there is a

problem that a film having good transparency are

not obtained when these resins are processéd by use of -

inflation £ilm process by air cooling which is being



1__used for the conventional |ow density polyethylene obtaingd by high -
ssure polynerization. In a polypropyl ene-type resin, .there isalso a .

gbem that a filmof good transparency is 5 not obtained when the resin- *

ocessed by use of inflation filmprocess by air cooling. As for a

gd for obtaining a filmof good®transparency fromthe linear |ow

demsfty or nedium density pol yet hyl-ene obtaj ned by medi umto | ow pressure
10 pd ywEad fanothe qonwanHondt dawensity ymi/Y%?aliilﬁ!-eﬂﬁere is an

al ready |1 -known.infl]ation process water cooling. In this inflation
process}giﬂﬁﬂﬂﬁaxﬁﬁJh+ék R ?HEﬁiP@i%éﬁE&z?§19Promed to fl.ow down al ong -
the surface of a resin bubble to contact with and 15 _copl the bubble by
using jointly a m%%@(ﬁi#f?ﬁ%%ﬁ £ £F3R0I %lhﬁr?i Hy. Since the
cool ing . ' I kb ddh S D4R ] hj s process, the
bubbl e i?%?oli?r\(yglﬁ' a%'ficﬁ;i Zf;\{dﬁg_##lilﬁ%&;w ng_%)%ﬁ?%n%%arency is
obt ai ed o0 WBEHindd iifen Stife Xbs i SAH\GHBSHSsdd B gs@' ggeSS that, since

t he extruder nust be set at a high place and a dowiward di e structure nust

be adopt gef Llatd R FlM Prdossy sy \Ey desPingat ed and process operation is.
difficult. There is also another -di sadvantage that, since the water drops |

adhered 25 on the fg foard anliodfde st@ieithqrd filwdoe! foed-

transparency from the linear low'dénsiéy or medium
‘density polyethyléne qbtainéd_by mediﬁm to low pressure
10 polymefization or from the polypropylene-type resin,
thete'is aﬁ alreédy well-known inflation_process by
water cooling. 'In:this inflation'proceséhby water
cooling, the cébling water is.ailowed ﬁo flow down
along the surface of a resin bubble to contact with -and
15 cool the bubble by using jointly a water cooling ring
and an air cooling ring. Since the cooling water isi
directly contactéd_with the bubble in this process,
the bubble is cooled very rapidly and a f£ilm having
good transparency is obtaiﬁed; However, there is a
20 disadvantage in this process that, since the extruder
must be set at a high place and a downward die_strdéture
must be adopted, thé,apbaratus beccmes very'coﬁplicéted
and process operation is difficult. There is also
another dis;dvantage that, éince the water drops adhered
25 on the film surface must be removed and dried effect-
ively after.water'cooling_in-order to increase the
processing speed, the prdcess.is inevitably-subjected

to the restriction imposed by the drying step and



Sively gf;er_mater“cooling In order to increase the processing speed, the
process is inevitably subjected to the restriction inposed by the drying

ﬁstep‘and -3- 1 the processing speed cannot be raised sufficiently. As
process wherein alnost the sane proces- sing method is enployed as that i.
a sinple air cooling process and yet t me3cool i ng-ef ficiency can be
i nproved, 5 there is publicly known the one in which the bubble is cooled
with a m xell cphélpgoaedbﬁnqcsppeﬁsbﬂgnatcbslFﬁgsgéssaﬁ§1&1@6643ng liquid
ivMea formof mist or droplets (Japanese Patent Application "Kokai"
(Lai d- open) No. 14, 762/ 188523REOS8EENWRETRAR-ALMPSY “0g: SRS BTORES"
24,945/ 1972). Since the mst in the above process _is.generat.- '
nﬁthod in ghicﬁlﬂﬁemﬁFPﬁéiﬁFeeﬂPigﬁP PﬁgtgﬁttH@'9eﬁﬁﬁpgeeﬁﬁéb§%F§¥§%blied,
there are di sadvantages that .the particle di A of..tLhe m. e
droplet? 15 aP€°F§F8eaF%rgﬁFs§§8r5P°F&ﬂ§ gg%ggégb-_ ﬁ&%d?gbéiFE%BF?nand
not uni for a reQv (o] .t cqonceat:rat i Subii lgSt i N
the mxed c oIgﬁaggegguﬁgpégg}ﬁfgééﬁb.%kg ?ﬁg ?§S§P%?ﬁiﬁ?% proceggqﬁis t he
dis. advantagechhiby lidehns RiYEESEbBYiAl Relith Rt iisind) ol ool ing

inflation by use™o I's met when t m st concentration is increased
in order to inghgaaRd! Becooling liquid in a form of mist or droplets

"

(Japanese Patent Application "Kokai® (Laidfopen)
No. 14,762/1975 and Japahese fatent_PublicatiOn
10 No. 24,945/1972). | |
o Since the mist in the above process is generat-
ed by a method in which the principle of spraying or
the venﬁuri efféct is appligd, there.are_disadvantages_
that the barticle diameters.of the mist or the droplets
15 are lérge (from several tens to several hundreds u) and
not uniform, and moreover the édntrol_of_the concentration
of the mist in the mixed cooling medium is difficult.
As the result, this process has the dis-
advantage that, in the prdééssing of a thermoplastic
20 resin by inflation by use Qf this method, whén the mist
concentration is increased in order to increase the
~ cooling efficiency, speckléd patterns due to uneven
cooling appear on the film sufface, impairing the
optical and mechanicai properties Qﬁ the £ilm. Especial-
25 ly; thé process has the disadvantage in that the
speckled patté?né due ;o.unevén cooling appear markedly
- particularly in the case of liﬁear low dénéity'or medium

density polyethylene obtained by medium to low pressure



cooling efficiency, speckled patterns due to uneven cooling appear on the

Al msurface, inpairing the optical and nmechanical properties of-the film
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.Especial - 251y, the process has the disadvantage in that the speckled.

rns due to uneven cooling appear markedly particularly in the case of
r low density or nmedium densjty polyethylene obtained by nediumto |ow
ure -4- 1 polynerization and pol ypropyl ene type resin, and hence

[OC s far, f.amhei N j Chi: = nt ihventorsﬁQ
have c?' on%@%ﬁ%ﬂ%ﬁeﬁg [% fé@it‘%ﬁggéeﬁec 8{ ngﬁ % h'cégék%f sggéaﬁtégggs and as t heu .

5 ' resul tenAldricd¥l | £3 Neast h&&%tﬁéﬁéhﬁﬁpﬂfci’ﬁlé'ﬁi‘&étﬂeaﬂ?t.ed by an
ultrasonic vibrator, f-ound out that a filmcan be cooled uniformy and in a
hi'gh cooling. effiaapresehe invensdoyi Ngveoconductedoaktagsand havi ng
excel |l ent optical properties can be obtained by 10 cooling the bubble wth
a m xed chnidies neliovereone sshese disdadvantagescandi ag thquid in a form of
extrenely fine particles, and that the effect is very renarkable

parti dul ardsultheraftar makicing stheptxtrenely | fitne pawtichesty to nedi um
density polyethylene obtained by nedium 15 to | ow pressure pol ynerization
and pol ygensnatied (hihan attrasonic vikeatenn faundcentathatphi shed on the
basi s oféhese findin ' o :

ilm can be égkled uniformly and in a high cooling .
efficieﬁcy and a”film?showing no uneven ébolihg and
having exdelléht dptical properties can be obtained by

10 .cooiing the bubblé'with a mixed éooling_medium such as
air containing a cooling liquid in a form of extremely
fine particles, and that the'effect is verj remarkable
particularly when'fheuprOCess-is.applied to linear lbw
density to medium density polyethylene cbhtained by medium

15 to low pfégsu:e_poiymérization and polyprop§lene type
resin. This invenﬁion'has'been_accbmplished on.the
basis of these findings. |

Thus, according to the present invention,
in the manufacture of a the:moplastic fesin film or

20 sheet, there is provided a method of cooling.a '
thermoplastic resin film’br sheet characterized by
coolihg at least one surface of the film or sheet
extruded from a die effectively and uniformly with -

a mixéd'coolihg'médium cdmpfiéing a cooling liquid

25. in a form of mist'héving pérticle diameters of 10 u
or less generéted by use of an ultrasonic vibrator and
a cooling gas such as air, and there is also provided

an apparatus for'cOOling a thermoplastic resin film or

I



= cdoling a thernoplastic resin filmor sheet characterized by cooling at

Thus, _according to the present invention, in the manufacture of a
thernopl asti ¢ resin filmor 20 sheet, there is provided a nethod of

-l east_one surface of the filmor sheet extruded froma die effectively an
unifd?ﬁ1y with a mixed cooli.ng medium<edhprising a cooling liquid 25 in a
form pf~m.st "having particle dianmeters of 10 [ERR] or |ess generated by use
of an‘ul t r aborsheet (Fompyising a weschanignsfancatraightening therlpvw al so
provi ded an apparatus foy, cooling a thernpplastic_resin filmor . -5- 1
sheet conpri si“gé1 EhecRPRhiRg) 935 QX r BheHPi%ked (CPALIRG ML Mned BB KT gas
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fil mor sheet having excellent optical properties can be obtained with a
cooling liquid generated in the form of mist with a cooling

gas and blowing the mixed cooling medium effectively and
| uniformly agaihst the film or sheet of molten thermo-
10 plastic resin. |
The first feature of the present invention
is that a thérmoplastié resin f£ilm or sheet having
excellent optical-properties can'be obtained with a
simple and basically almost the same apparatus as that
15 _used_widely in a conventional air cooling process, with-
- out using a cdmplicated apparatus as is used in_a
water cooling process. |
.~ The second feature of the present invention
is that, respecting particularly to linear low density
20 or medium denéity polyethylene obtained by medium to
_low pressure polymerization, a film or sheet having
excellent optical properties can be obtained by applying
this method of cooling ﬁhereas a film haéing good
transparency could not be obtained by the conventionai
25 air cogling ﬁrocess.
i The third feature of the present invention
is that, when the present meﬁhod of cooling is applied

‘with respect to polypropylene type resin .in particuiar,



ional air cooling process, with- out using a conplicated apparatus
sed in a water cooling process. The second feature of the present
on is that, respecting particularly to linear |ow density 20 or
diram dgnsity polyethylene obt ai ed By mediumto | ow.pressure
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resin in partic -6- 1 an ent transparency to that
obtai ned wael\&atﬁf aC%dﬁﬁuﬁdifﬁSSef@rb&ﬂﬂ%%%#\bthwﬁtﬁbHE' e and

‘basi call'y alnost the same apparatus as that used widely-in a conventional
air codl i Ngikig e Tompliidatdd apisgtws CAPPLs Ofded BRPRrwateras is used in
a water cooling process. The fourth feature of the present invention is
that, beczoediny pxicwpsshe cooling liquidin a formof mst having very

fine and uniformparticle size,
_ The fourth feature of the present invention

is that, because of using the cooling liquid in a form
oflmist having very fine and unifcrm particle size,
10 speckled patterns due to uneven cooling'hardly appear
" on the_surface.even when the mist concentration is raised
substantially, and a thermopLastic resin £ilm or sheet
having excellent_opticel_properties can be obtained
without lowering the cooling efficiency even in high
15 sbeed prccessing. .

The features described above are the advantages
of the present inventioh as compared ﬁith the prior
arts.

. The present inventzon will be described in

20 deta11 below.

The cooling liquid in a form of mist mentioned
in the present invention is preferably as fzne as
possible in size, -i.e. in sizes of 10: u or
less, more preferably S'u or less, in terms of a

25 particle diameter. When the particle size is larce;
speckled patterns_due to uneven cooling are likely to -
appear on the film surface. The mist generated by the

use of an ultrasonic vibrator consists, from the principle



even when the’nist concentration is rai sed substantially, and a

zthernopl astic resin filmor sheet having excellent optical properties-can
be obtai ned without |owering the cooling efficiency-even in high 15 speed -
processing. The features described abovg are the adVantages of the present .
i nvention as conpared wiith the prior arts. The pr nt i ventionégll be
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fromthe pr|n0| generating t of fine particles of

~sizes of 1 [EBBLmQ%ekQS%rhnnﬁﬁnﬁhékormgﬁnﬁhanhhihrﬁh&eszﬂhﬁ&&h thod of
sprayi ng oP a sprayer-type apparatus is enployed, there is the di sadvant age

that the partiogl gxbmlisavRrals tehs Rl severalmhandredsa y,awtdles whemnge

“10 speckl ed patterns due to uneven cooling hardly appear on the surface <f§2>

a steam method is employed there is the disadvantage that,
though.the diameters of mist particles can be made
considerably,smaller,.thé temperaturé of the mist itself
10 is high. |
The concentration of the mist of the cooling
liquid contained in-the mixed cooling medium is prefer-
ably 5% by weight or less in the.casé of air and water
mist. When the concentration is higher than 5%, the
_'15 £ilm surface tends to be tacky and uneven cooling is
likely to occur. On the other hand, a too low concent-
ration is unfavorable-becéuse of the lowering of cooling
.efficiency. - _ .'
As the cooling liquid to be contained in the
20 mixed cooling medium, water_is usually used éatis-
factorily. But a small amount of a surface_active
agent may be added theretp for-the purpose of applying
it as an antistatic agent onto the £ilm surface or
preventing the appearance of speckled patterns.
25 . . The surface active agents that may be used
include various surface_active agents.Such,as_anionic,
- nonionic, éation;c.and amphoteric ones. |

As for the method of blowing the mixed cooling



om several tens to several hundreds [ERR], while, when a steam nethod

oyed there is the disadvantage that, though the dianeters’of m st
pat tf\cll\es- can be nmde considerably smaller, the tenperature .of the m st 5
itself /10 is high. The concentration of the m'st of the cooling liquid
“contetned in the nixed cooling nmedigumis prefer- ably 5% by weight or |ess
in the case of air. and water m st. Wen the concentration_ is_higher than
5% the Wediummcomtadrdng ithe teodldnacdkdquid imey cformoPf BisS/likely to -
occur. On the other hand, a.too |ow concent- ration is unfavorable because™*
of ' the | dober icoplding @ais rip auaindie RiowmsunHEomRlY | 3R ER¥E Bheo be
contained in the 20 m xed cooling nedium, water is sugll g ed satis-

ong, th
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upper or lower position of said cooling apparatus and

<

to let air flow out at a high speed from the air cooling
ring to induce—the'cooLinq gas containing the cooling"

10 1liquid in a.formfof mist to flow out by the venturi
effect of high speéd £low of air. In this instance, the
outleé slit of the newly provided air cooling ring
‘and the slit of said cooling apparatus are preferably
placed as closely as posSible. . o '

15 As the thermoplastic resin of the present

| invention, thére should be understood all extrusion
moldable resins such as high and low density polyethylene,
polypropylene, polyQiﬂyl-chloride,.polystyrené;_poly-
amide and polyester; ‘ | |

20 Amon§ these, polypropylene is preferred for
having the advantage th;t;.although it is usually
processed by water coqlihg'inflation, an equallyi
excellent transparency to that obtained in a'wateri
cooling inflation-prodessfdan be obtained when the

25 method and apparatus of the present invention are.
applied to the processing apparatus by air cooling -
inflation conventionally ﬁsed-widély in inflaﬁion--

processing of polyethylene and the like.



the copling gas is mainly blown unifornly against the bubble surface fro
:ﬁan_oﬁ?tet slit arranged along the inner periphery of a cooling appar at ug
whal/ing @ built-in 5 mst generating device. But it is also possible to A
provide newy an additional air cooling ring at the upper or |ower position
of said cooling apparatus and to let arr9ftow out at a high speed fromthe
air cooling ring to induce the cooling gas contai-ning the cooling 10 {iquid
in a formok nist to fldheupclypropylene typeffesingfwhigh caselef| ow of
arr.- In this instance, the outlet slit of the newy provided air cooling
ring and the s$$9doinclyude cvariows ppsins usuehcagrerepybenephamed as
cl osely as possi ' As_the thernoplastic resin_of the o

present i nvent?%ﬁ{g?%éf%r%%eb%tm%t%ﬁd%w°%R‘P}¥F§¢5na.ﬂﬂl dabl e resins
hiorfde, pol SEASRERRETRISYL 80 Yl e “Fopotindf. “udaS eRSsd NN

1o e usual ]y sRteds BhRA s Hnd By ie e VBRI ENE 1158em Tl lent
transparency tdpg -Iéﬁém§hffiéhﬂ§§ §§§§é gnflation process can be

obt ai ned when the met hod "and appar at'us” of the p?esent i nvention are
applied to the processi ThmsI @t iddy &F rsgmléggypﬂgé %ﬁ@lgipgent lonal |y
t he like.

used widely in inflation processing of polyethylene an
resin_is preferably 0.3 to 20 g/10 minutes, and more
preferably 0.5 to l5'g/10 minutes.

10 A melt index of below the lower limit is
unfavorable because the surface of molten resin extruded
from the die tends to be rouéh, and a £film or sheet
having good transparency is hardly obt;ined.

A melt index of above the upper limit is.

15 unfavorable because the melt tension of molten resin .
extruded from the die is too small, and stable processing
is difficult. |

As the liﬁear.loﬁ density or medium density
polyethyléne obtained by ﬁedium to low pressure poly-

20 merization ﬁentioned as a preferable resin in the
preéent invention, there should be understdod an ethylene-
a=-olefin copolymer which is obtained by copolymerizing
ethylene with an a-olefin having 3 to 18 carbon atoms
under a medium to low pressure by use of a transition

25 metal catalyst. The.a;olefins which are a component
to be copolymerized with ethylené are compounds re-

| presented by the general formula R-CH=CH2 (wherein R

denotes an alkyl group having 1 to 16 carbon atoms) and



Sutipys propyl ene hono- pol yner, propyl ene-ethyl ene random copol yner and
“pr oyt ene- et hyl ene bl ock .copol ymer. Among these, 5 propyl ene honopol ymer . 5.
and propyl ene-et hyl ene random copol yner .are particularly preferred. The
mel t index of said polypropylene-tyfe=resin is preferably 0.3 to 20 g/ 10
m nutes, and nore preferably 0.5 to 15 g/10 m nutes. 10 A nelt
i ndex bf becbudehefovmexampiab PropyignsrabuEepecius Petenaniiace of nolten - |
resin extruded fromthe die_tends to he rough, and a fil mor sheet having
good'tranbﬁﬁﬁéﬁtiriBeﬁﬁﬁﬁﬁyl@bP&FﬁBG?lA-Hﬁpgnﬁﬁiexqﬁpgéﬁﬁﬁe t47e upper limit

s 15 unf bt e beca the nmelt .t ' f, ol . ' t d fi '
the di e | BSEBBLERARERRAT R APABRBYIPBRERE Ty 1A NHASRINAF AR 11 near | ow
d ity: di L |y ' by edi I _
ST e e L S N R P

' ti I od s QN8 -2 3O ifRfd I whi ch
o obt 8 near RS aRdAd, BrRpREEREELAY oA FRRtitTash SR A TS (6 1

carbon at g a ' t 0 obRWnRLAS SNGE 4hety 1Qlentdresi tion 25 neta
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are preferred from the points of monomer availability,

-9e pol ypropyl ene type resins which can be used include various resins

copolymerizability and the quality of the copolymer
obtained. fﬁ is also possible to use two or more of
10 these a-olefins jointly. - |
Thé_linear low density or medium density
polyethylene to be used in the presehtfinvention has
| a density of preferablyiO.SIO to 0.940 g/cm®, and
more preferably 0.915 to 0.935 g/cm®.
15 . . A density of higher than 0.940 g/cm? is
unfavorabiezbecause a f£ilm having good transparency
is not obtained even when the cooling apparatus of
the present invention is_emploYed. a denéity of lower
~than 0.910 g/cm?® is unfavdfable because only a tacky
20 £ilm is obtained. |
The melt index (MI) of said linear low
density-of'medium density gdlyéthylene-is.p:éferably
0.1 to 5 g/10 minutes, more preferably 0.3_to.4-g/10
minutes, and most preferably 0.5 to 3 ¢g/l0 minutes.
25 A melt index of less than 0.1 g/10 minutes
is unfavorable because a rough pattern'appears disﬁinct-
ly on the surface of the film-when the molten resin

comes out of the die so that no film having good



general fornula [ERR] (wherein R denotes an al kyl group having 1 to 16
X caf bon “at ons) and 1 include, for exanple, propylene, butene-
pentene-1, hexene-1, heptene-l, octene-l, nonene-l, decene-1, 4- - _
nethylpentene |, 4- met hyl hexene-1, 4'ﬂ~kﬁnethylpentene'l etc. Anong t hese

[ ERR] - ol ef i ns, those having 4 qr more 5 carbon atons are preferred, and
particul arly t iﬂﬁﬁﬁreﬁﬁ¥n?ﬁﬂahe ?Rﬁﬁ&ﬂﬁ s octene-1. and 4- nethylpentene 1

are preferred fromthe |nt avail ahilit olynmerizability
and the quali ty of the JSS/ elnarqer % gg@ 'B‘{"é %% use two
or nore of 10 ; hF&% yol engi or

medi um densi ty pol'ye ‘hy ene t%éé)ae{%uésceﬂt}ml nd? eg}glf"J:eASEn i nV%th%% %% -a
density of pr eglqwtg%ﬁrgg@ ié) ﬂ,@40 o/[ERR], and nore preferably 0.915 to

0.935 g/[ ERR]. density of- hlgher than 0.940 g/[ERR] is
unf avor abl e because a figHe h@m&@tmpckéﬁﬁlsﬁ?éfé‘ﬁyafﬁeﬁ%%ﬁé‘@dwen

- when the cooling apparatus of the present invention is enployed. A density
- of lower thands MER)Y/ wiicls isfaumahire as ardicidey thd atdled@lafi I mis
obtained. The nelt index (M) of said |inear |ow density or nedluntden5|ty
ponetherne|waqghﬁedxiﬂqabutlon of said linear low density or

'to be_ copolynerlzed mnth ethylene are conpounds re- .presented by the <z§§>

medium densxty polyethylene, is preferably 15 to 40,
and more preferably 20 to 37.
10 An MFR of less than 15 is unfavorable because
| the polymerzzat;on is practically d;fflcult._ An MFR
of larger than 40 is unfevorable because a filn having
good transparency can'oe'haﬁdly obtained.
As to said linear low densiﬁy or medium
15 density polyethylene, it need not be limited to a pure
| ethylene-a-olefln copolymer. It may ae well be a resin
blended with a. small amount (about 20% by welght) of
a high molecnlar oompound such as a low density poly-
ethylene obtained by-high breseure.oolymerieaﬁionm
20 It may also be optionally'inoo:éorated with #arious
.edditives oonventionally used in the arts such as _
entioxidant, 1ubricant,hantistatic agent, liéht stabilizer,
antiblocking agent,_COloring pigment, etc.
This invenﬁion Will be illustrated in more
25 detail referrlng to the drawings in the followings,
'but it is not limited thereto so long as the scope of
the invention is obeyed.

In the attached drawings, Fig. 1 is e _



0.1 to 5 g/10 mnutes, nore preferably 0.3 to 4 g/10 m nutes, and nost
pyeferably 0.5 to 3 g/lO m nutes. 25 A nelt index of less than
.1 /10 mnutes is unfavorabl e because a rough pattern appears distinct- ;
\ the surface of the filmwhen the nolten resin cones out of the die so
filmhaving good - 114-15_Lransparency can be obtained. A nelt
larger than 5 g/10 mnutes 'is unfavorable because t he mechani cal

stren 0 w ratio S
(herei #éﬂéiﬁkﬁ%§$%t9%ékﬂg )V&ﬁﬁ/ Elugtga#ég uFe to |n3m%g$E t he N
-nol ecul arg t b sa I n iumdensity =
polyethyléﬁgéﬂ?s %%% %#ag%beﬂtgén Bﬁeaﬁgﬂﬁg%gagrggefgﬁry ggﬁﬁg 37. 10

An MFR of i 4 £58a £ IRG &ﬁelﬁoynéa!ﬁgabbpabeeasseesbacnabemyrIZatlon i's
practically difficult. An MFR of l-arger than 40 is unfavorabl e because a

fil m having gopd.t(asspenkacydten b2 hawdbubbheji 3ed. .Agutidesgilata,near | ow
density or medium 15 density polyethylene, it need not-be linmted to a pure
et hyl efie- [ ERR] 4ol ef i hakepof§neolllt Bay .ascaollingeappegaitushl ended with a
smal | amount (about 20% by weight) of _a high nol ecul ar - conpound such as a
| ow densi‘ty poby... cooling liquid, 7 ... ultrasonlc vzbrator,
8 ... feed water pipe, . 9 ... draln.plpe,
10 ... vacant space. ' |
| Fig. 2 is a longitudinal sect;onal view
10 Lllustratlng another embodlment of the present lnventlon,
the numericals 1-10 in the figure Lndlcating the same
as in Fig. 1 respectively and 11 indicatinq a control
valve for gas flow.
‘In Fig. ;; the molten thermoplastic resin
<15 is extruded upuard through a circular extrusion die
| connected to'an'extruder'(not shown in the figure).
The bubble 2,'after.being quenched with the second air
ring, is take off with a take-cff unit compr;s;ng a
guide plate 3 and a take-off roll 4.
20 ~ The cooling apparatus arranged above the
| circular die 5 is shaped in a ring form along the outer
periphery of the bubble 2 and has the following'structure:
- inside the cooling apparatus and near the outlet of
a coollng gas such as compressed air, is prov1ded a
25 tank to be f;lled_w;th a cooling liquid 6 hav1ng a large
.-specific heat such as water,.several to tenéodd'ultra-
sonic vibrators being arranged aiong'the periphery of

a circle at the botton'of said tank. The feed of



ethylene obtalned by hi gh pressure polynmerization.. 20 It may also be
.optionglly incorporated with various additives conventlonally used in th QJ¥
< arts such as antioxidant, |ubricant, antlstatlc agent, |ight stabilizer,
antlbLaeklng agent, colorlng plgnent This-invention will be
illustrated in nore 25 detail referrlng o “the drawings in.the fol | ow ngs,

obeyed' In the MR XEREIST, FN3R 6213 Yeplisd a Fnd WeddiHe W ¢

Soct ronal i e bl WRteals &gq%&aemo ﬁe?.rargeta AR RIS ta i \ad Q. the

nunerical in tﬁe figure indicating t I"ow ng apparatus reéspectively: *

1 ... circularyflite sdid diBehakge Being @dndealllaide td keep a‘%roper
take-off roll,. 5 ... cooling apparatus, 6 ... cooling liquid, 7

“ultrasonic V|bma§uld gevel .f c@tienwtine . pist of the cﬁummngnniqurﬂ)...
vacant space., Fig. 2 is a longitudinal sectional view 10 ‘illustrating
anot her enb&di generatetihwigheshet ultrasonde, vibrators iand having in the
figure indicating the sanme as in Fi 1 respectively and 11 indicating a
control val ve fopaghicleodiameferi gf abomte It fisn mired wWiEarmdy: esin

w;th a cooling gas supplied under pressure with a
blower and the like, and then olown upwards from the
outlet of a circular ring against the bubble. Ae for
10 the method of uniform mixing, a vacant space 10 may
| be provided or a baffle plate or the like may be
adopted. The blowing angle is not_restricted specifical-
ly, but.is.generally in'the range of 45 to §0°.up-
wards. There may be provided a mechanism which makes
15 the etepwise or continuous.control of the amount of the
‘mist of the'cooling liquid generated possible; For
example, an elecuric circuit which makes it possible
to change the number of ultrasonlc vzbrator at work
is 1ncorporated, the amount of mist generated per one
20 vibrator is controlled, or the generated mist is control-_
led with a damper or the like before belng mixed with
the coollng gas. But the mechanlsm is not limited to
these examples. | _
'In Flgure l. the cooling gas such as air, supplled
25 under pressure with a blower or the lzke, is stralghtened
w1th a stralghtenzng devzce and then mzxed ln the vacant
space 10 wzth the coollng liguid in a form of mist generat-:

ed with ultrasonic vibrators and is exhausted from



— S extruded upward through a circular extrusion die connécted to an

yider (not shown in the figure). The bubble 2, after being quenched with
gecond air ring, is take off with a take-off unit conprising a guide 3

e 3 and a take-off roll 4. 20 The cool i ng apparat us -arranged
above the circular die 5 is shapeggina a ring formalong the outer periphery

of the ‘bubble 2 and has the followi ng structure: inside the cooling - '

appar at ughangpefdhgt 58 @t dle @futazcawldmg:r@aappaﬁatﬁfs ageessed air, is o~
provided a 25 tank.to be filled with a cooling liquid 6 having a Iarge "
speci fi chhewh agalinat whecoutesveuriface tofh-tivd minming dmbkiled brat ors ) '
bei ng arranged al ong the periphery of a circle at the bottomof said tank.

The feedInfthe cofrse oﬁh¢hasoB¢n@A|aqu9(&h&sqnqﬂﬂn9uiaandhe feed pipe

8, and excess liquid is discharged via the drain pipe 9 while said
d|scharg@nbeiﬁgr@oﬁfrgﬂﬁ§dvﬁﬁ°ﬁ 8 Whidsc adheFiing 1%9/QX The fine nist of

the coolin quid 5 generated with the ultrasonic vibrators and having a

jparti§|e°ﬂg&ﬁéﬁéﬁ #gaipsk the PRRPL §“§§§?QMHW*§QH%}KMtqp%1cool|ng gas

lied t h | k bl d
o { honghbEa, Lar 21 aa Yely sig Saag: i e, Aot Omt he
met hod Off”95£8£gkgkioﬂgbfatﬁ%F%%51§B%F%1£RuEﬁY

As the secendary7effebt, the temperature-pf

T e

the cooling gas such as air is lowered with the cooling
10 1liquid in'a form of mist, so that the cooling effect
for the bubble is further increased. '
- | Another example of the embodiment of the
present invention is illustrated in Fig. 2.

In Fig.:2, the explanation for respective -

15 unit is almost the. same as that in Fig. 1. The only
different point is that the apparatus in Fig. 2 has
a structure such that a control valve 1l for gas flow
is provided and'the.cemgressed air can be led to-another
route in order to make it.poseible,to control the

20 velocities of the m;xed cdoiing medium acceméanied
with generated mist and of the cooling gas at will,

The apparatus thus far described has a
structure.of-mixing the mist generated wiEh the ultrasonic
v;brator at the downstream side of straightened cool;ng

25 gas. But the object of the present invention can be
attained also by mixlng-sald mist w1th a cooling gas
' before the cooling gas is strazghtened.

It is needless to. say that the method of



be prowi ded or a baffl e pl ate or the I|ke may be adopted. The bl ow ng
angle i's not restricted specifical- |y, but is generally in the range of
%t 0600 dp- wards. There may be provi ded a mechani sm whi ch nakes 15 the
- stepwi se or continuous control of the anobunt of the m st of the cooling
li quid generated possible. For exanple, 18n=el ectric circuit which nakes it
pOSSIb|e to change the nunber of ultrasonic vibrator at work is
cor por at ed, coolimguat thlermoplagdier atesinpdilanand) the RipHayativs

c trolled, or the generated mist is control- led with a danper or the Iike
bef ore bei ng mt%éé' ' Otfhéh@o@lrieﬁgng!as-nvmtndme amec et driniistedbttd i nit ed
.to these exanpl In Fi r t he coollng gas such as air, supplied 25
under pressure ﬁ 2% Angl atdon |Eém Progess geserdbed mbave S
strai ghtening device and then m xed in the vacgnt space 10 mnth t he cooling
liquid in a foFﬁPSFeﬁFEY gHEr&F Fi§@hﬁ@ @PbPéFb KRIER i s
- exhausted f EOM e n|n - 5a t.0 the out si he appar at us
“to be blomm agalnst t éeo% EQ fg a3§ stﬁ@%' %& Eggb & the course

o 112 <150, SO LABLEER BB RS, A 557 1 °
bubbl e is cool gd uekyc8bhigaly makUoly the latent heat
By use of.the method of cooling and the ap-
paratus therefor of the present invention, a thermo-
10 plastic resin film having excellent optical propertles
can be obtained even in hlgher speed processing wzth
a s;mple and basically almost’ ‘the same apparatus as
that used ﬁidely in a cenventional air cooling process,
‘without using a caﬁplicated apparatus such as, for
15 éxample, that for an inflation £ilm process by water
eeoling. _Particularly when the method and the apparatus
of the present invention are epplied te linear low
.density or medium density polyethylene obtained by
medium to low pressure polymerization, they give very
20 remarkable effects, so that they have a large economic
advantage in thatea film can be obtained in a reduced
thickness while keeping.gedd transparency and strength,
and are of great practical value.
The definitions of physical properfies used
25 in the present invention are shown below. |
(1) Density: The method specified in JIS-K-6760

is-applied.-



corization of the cooling liquid. As the secondary effect, the |

ature of the cooling gas such as air is |owered wth the co6oling 10
iquid in a formof mst, so that the cooling effect for. the bubble is B
- er increased. Another exanple of the enbodi nent of the present. '
invention is illustrated in Fig.~216Inm Fig. 2, the explanation for

respective 15 wunit is alnost the sane as that in Fig. 1. The only
di ffeldent (@i nMale tindex MEpparatus in Fig.- 2 has a structure such that a-~.
control valve 11 for -gas flow i s provided and the conpressed air can be |ed\
to another route in &RerPely ene JoiRe resin. cohe rBetRAd 20 velocities

of the m xed cooling nedium acconmpani ed W enerated pgist and of the
cooling gas at will. %%%ﬁ%’?%go‘g%$+5kﬁnh€slﬁ structure of

m xing the m st generated wth the ultrasonic vibrator at.the downstream -
si de of straightenedﬁﬁ? | 25 gas. But the object of the present

I nventd on can be att g ] X1 i ] St W q¥§t 1ing gas
beforé& the cooling g?s&ﬁ %%%fegnﬁe%. gigeér?élzﬂl%\%é 0 §§§ that the

method of - 15 - lufole s oud NRIMRObPEA CodiBLOLER | 1) BCape1aapar at us

therefor of the prese I nvention are not limt :
(3) Melt flow ratio (MFR):

The uIZI;Gg(indicaté4 by grams per 10 minutes
_ | at-190°c and under 21.6 kg load) is first
10 ' ~ determined according to ASTM-D1238 condition
F. o
| Melt flow ratiq = MIZl;G/MI 1
(4) Haze:
The method specified in ASTM-D1003 is applied.

15 ‘This invention will be illustrated in more
detail referring to Examples, but it is not limited to

these Ekamples so long as its scope is obeyed.

Examples 1 - 4
| By use.of the apparatus shown in Fig. 1 and

20 under the following conditions, a low density ethylene-
butene-l copolymer obtained by mediuh to low pressure
polymerization using a Ziegler type catalyst'was_éubjected
to inflation prdcessing to give films as shown in Table l.

Ethylene-butene-l copolymer: density = 0.920, .
25 | - | . MI = 0.8, MFR = 30



~ those of the inflation filmprocess described above concretely, but can

X

‘invention are appPte <181

-remar kabl e effec

obt ai L ced, thj S i e keepi ng good transparency
bt 8l Befle Bed LaguCEd; { NgkngssonpiLe

b
.\ applied also to an air knife 5 -in a T-die cast filmprocessing and to a(i;;?
other cases where a thernoplastic resin filmis cooled by an air cooling

nmet hod. By use of the nethod of cooling and the ap- paratus therefor of the

present invention, a therno- 10 plas#it7resin film having excell ent '
optical properties can be obtained even in higher speed processing with a
si npl e and basi caThickhesst ofhfitmnme afPavatus as that used widely in a

venti onal

such as, for 15 elawpla

air cooling process, W thout_using a conplicated apparatus
t vhdthiof Sdlmaf| &7PoM™f i | m process by water '

cooling. Particularly when, the nethod and the _.apparatus of the present
(L 5580 ty 20

ay PBw3

obt ai ned by nedi 0 | ow pressuregypolynerization, they give very 20
Y oft eot kSToP R PPER3, ¢ navR/L ’

filmcan be
and strengt

Parge econom ¢ advantage in that

and are of great practrcal value “The definitions of physi

‘e

R medi um density pol yet hyl ene

a

cal

properties used 2§iei D 1B BraRcCHiahOVEp! | ajegggown below. (1) Density:
The net hod specif@%% I n JI§?K-676 a?g_ggpfggﬁ. - '

10

15

20

The ethyiene-butene-l copolymer was extruded

by use of a 30 mm¢ extruder under the following condi-

tions: die, 50 mm¢ spiral die; lip gap, 2.5 mm; processing

temperature, 210°C; extrusion rate, 5.6 kg/hour.

The clearance of the outlet slit 5a of the
cooling apparatﬁs 5 was 10 mm, and the horizontai.
distance to the bubble 2 was 20 mm. The bubble 2 was
cooled under conditions of the angle of blowing out
of the gas from the slit of 60° upwards to the horizontal

plane and the velocity of the cooling gas at the slit

- outlet of 25 - 35 m/éecond, while varying the content of

the mist in the air bY_va:ying the generated amount of
the mist of the cooling liquid.

‘The positién at which the molten resin is
crystallized and solidified by cooling (frost line
distance‘zF.L.D.),'the~transparency of the £film and
the stébility of the bubble were evaluated. The result

was as shown in Table 1.



- 16 - 1 (2) Melt index (M) For pol yethyl ene type resin, the method

~speCiiied in ASTM D1238 condition E is applied..5 For
PO K Opyl ene type resin, the method specified in ASTM D1238 condition-L is*
appkied] (3) Mlt rowratio(I\/FR) The M 216 (indicated by grams per 10

m at 1900C and under 21.6 kgigoad) is first 10 :

determ ned according to ASTM D1238 condition F. Melt flow ratio - M21 6/M
(4) Haze:g¢ ﬁﬁaggi:hqé sRampiliesd 1i AndSPVt D1003 is applied. 15 Thi s ==
invention w be illustrated in nore detail referring to Exanples, but it

is not limted to tirheeinfamtlien molcesgmg iwas sooypiudtedhuydet Exarrpl es 1

- 4 By use of the apparatus shown in Fig. | and 20 _ under the follow ng

condi ti onsheasamer dendiityonishpse thosiey tign Exampdies yer oexgert by nmedi um
to | ow pressure polynerization using a ZI£| er tq\‘/;pe catal yst was subj ect ed
to infl at EbAtpkbeesmpugt #5gmists generas eny

Et hyl ene- but ene-1 copoly densi t 0. 920 25
M Y 058, (geRsing nag.uramiy the ?xanyge in ¥.L.D.). The result was

as shown in Table 1.



- 17,_4Th|ckness of film: 40 [ERR] Layflat width of film 170 nmB. U R
(Blow up ratio) : 2.2 Take-off speed : 8 mimin. 5 Take-of f unit 5 :
¥refer to Fig. 1 Die : 50 [ERR] mmdi aneter spiral die The ethyl ene-butene-|
copolymer was extruded by use of a 30 nmm{ ERR] extruder under the follow ng
condi- tions: die, 50 m{ERR] spiral & &9 kip gap, 2.5 nm processing 10
_ tenperature, 210C, extrusion rate, 5.6 kg/hour. The clearance of the outlet

s]it 5a of the cooli ng. apparatus 5 was 10 mm and the horizontal distance
t 3t he bubbl e 2 was 2 uwas cooled under conditions of the

angl e of blow ng out| ¥ of tde| gas fromthe slit of [ERR]| upwards to the
hori zontal pl ane and &e Yeldc ty=-0f the cooling gas at the slit outlet of
25 - 35 nisecond, whi ¥ EyBnp tBe cantept of Fhegnmig i the air by
varying the genera,tedg‘qﬁo'-um-ﬂo ttre nist ~of thercoolimy Ijiquid. 20
The position at V\hichg;ﬂevuggt n re5| . Z@crys II|ze and solidified by .
cooling (frost line |disst af u:FLD) tra pa en the filmand the
stability of the bubbfles®ieSeal uated. The result was as| shown in Table 1.
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‘1 Conparative Exanples 1.and 2 The inflation processing was

ed under the sane conditions as those in Exanples 1 - 4 except that

nt of m st generated was different 5 (cau5|ng naturally the change:
/D.). The result was as shown in Table |. 19 - [ERR] - 201
Exanple 5 The inflation processingzgas conduct ed under the sanme conditions

as those in Exanples 1 - 4 except that Sumtono [ERR] FY4012 (M = 4,

propyl gneghafpreS5spol yner) was enpl oyed as the sanple resin to obtain a —
film -The result was as shown in Table 2. Exanple 6 The inflation N
processing was condbheednfbdeionhpreaessdagdwaisoconducteds amnderxanpl es 1 - -

4 except 10 that Sumtono [ ERR] FA6411 (M 6, propylene - ethylene
,randon1cophéyaem¢ eonﬂnsneneoaSemhose5wnb¢xamples 1 -~ 4 except

that Sumitomo Nobler@ FY4012 (MI 4, propyle_ne homo-
5 polymer) was employed as the sample resin to obtain a

f£ilm. The result was as shown in Table 2.

Example 6
The infletion:processing was cenducted under
the same conditions as those in Examples 1 - 4 except
10 that Sumitomo Nobler@ FA6411 (MI = 6, propylene -
ethylene random copolymer, ethylene content 4.5% by
-weight) was used as the sample resin and the processxng
temperature was 200°C to obtain a film. The result

was as shown in Table 2.

15. Comparative Example 3
| The inflaticn pfocessing was conducted under
the same-conditions as these in Example 5 except that
the amount of mist generated was different (eausing
naturally the change in F.L.D.). The result was as
20 shown in Table 2. .

Comparative Example 4
The. lnflatxon processing was conducted under
the same conditions as those in Example 6 except that
.the amount of mist generated was different (causing
25 naturally the change in F.L.D.). The result was asl

shown in Table 2.



“wei ght) was used as the sanple resin and the processing tenperature was
[ERR] 'to obtain a film The resul't was as shown in Table 2. 15 :
sCofpar ati ve Exanple 3 The inflation processing was conducted under the sane
conditions as those in Exanple 5 except that the.anmount of m st generated
was different (causing naturally the chgnge in F.L.D.). The result was as
20 shown in Table 2. Conparative Exanple 4 The inflation processing was
r:%rbduct ed under the sane conditions as those in Exanple 6 except that the

a

unt of m st genergretwas dffferemt—tcarsrg—25—maturgl |y the change in
F.L.D.). Theresuitws as shawn in Table 2. -'21 - [BRR -22 -1
Fromthe results sha rgTa,ﬂI gs 1 and 2, jt can be segen tihat the cooling
ef fect was inproved n4 IEEWCOOH m st |ntlylnusec properly with
t he cooling gas, as cg‘ngaredﬁvmth tsat obtai ne with S
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no joint use. As the result, the transparency and gl oss of "the obtained
frim were al so markedly |nproved The m st of the cooling. I|qU|d'generated
af

h the ultrasonic vibrator was conposed of fine particles having : T4
meters of about 1 [ERR]. Upon observation of 10 the fil mobtained, it

siowed good gl oss and trans- parengy -and no speckl ed pattern due to uneven

cool -"ing. Conparative: Exanpl e 5 , Under the sane conditions as those in

the 13 inflation preesssting resibrpashownecikxBaplesi]l andaler nist having a&)

particle dianeter of about 100 [ERR] was sprayed by use of a comercially °

.avai | abl e sjrary beozsden ﬂhmughhe'h@oghi;Egtegfegpr\ﬁédl&m?é?eﬁas very small,

speckl ed patterns due to uneven cooling were observed on t he f|In120 .
surface avhern hHehe rmlpmgérmys‘éfw%ﬁelﬂ-?H-Wa‘ésﬁ@oPr"Per Y vith c L A Ms

- A met hod of manufacturin 3 g r.esi,n f|bﬁ1or sheet,
V\:hl ch corhe Mk’é&ﬂlﬁ&t”«&%%@%&% s‘ﬁ?‘F{écE B F‘Pﬁpn ¥tBheet extruded
f di e 5, th d | dj | | d
the 1 cb maR J04A% (U] A pEie, EpEY bﬁéﬁs@%?%*?ﬂs% a8 ods g 0"
generat ec s JPeE Rl GBediALdS LIS webLhRko aaﬁkaasgaounago%a

The mist of the coolzng llquld generated with

the ultrasonlc v1brator was. composed of fine particles
having dzameters of about 1 u. Upon observation of
10 the £ilm obtained, it showed good gloss and trans- |
| parency and no speckled pattern due to uneven cool-

ing.

Comparative Example 5
., Under the saﬁe conditions as those in the
15 inflation proceesing in Comparative Example 1, a water
mist haviﬁg a particle diameter of about 100 u was
sprayed by use of a edmmercially available sprey nozzle.
Though the amount of sp:afed water was very.Small, speckled

.patterns due to uneven cooling were observed on the £ilm

20 surface and the transparency of the film was poor.



2. . A rret hod according to claim 1, V\herﬂw astic.
resinis an ethyl ene- [ ERR] -ol efin copol ymer typ sin. 3.
rret"l'ro'cl dccording to claim 2, wherein the ethyl eﬁmi m m”” opoI yng
type résin is an ethyl ene- butene | copol yner . m met.had
according to claim2, wherein the ethyl 2de=[ ERR] - ol ef| n 6'0p6| yher type

resin--s an ethyl ene- 4- et hyl pentene-1 copol yner. 5. A et hod
a{;md' ng.to claim?2, wherein the ¢ hylgneM ERR] -ol efin copol yner type

Sin is an ethylene- 20 hexene-| “copol yner: 6. A  method .
according to Gtai m 2, V\,h&rnehhoﬂeOﬁthghuﬂaef:ﬁﬁﬂ]xgohethamopdih;u&c type
resin is an ethyl ene-octene-| olynmer. 7. nmet hod according to
any one of cl a¥¢8in £ilm. °255h%§v QMQMGWMC[OERRPQOBM deastpol yner

type resin has a dens of (0,915 to 0.935 g/cnB and_a_nelt index of 0.3 -
4" g/10 minutes®® £3‘¥ t%tfub%l‘“a@%o?ﬂ?ﬁﬁ %tEFQFﬁq fromhar éﬂ-ﬁ the

d
accor di ngSto o T-'ﬁ"gwﬁ%? CPROHES RRS T SPERELET0E pocPALiagal faBag gne
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less and generated by means of an ultrasonic vibrator, and
a cdolin_g gas. _
2. .~ A method according to claim 1, wherein the
10 thermoplast:.c resin is an ethylene-a-olef:.n copolymer
type resin. |
3. A method according to cl’aifn-z, wherein the
. ethylene-a-olefin copolymer type resin is an ethylene~-
butene-1l copolymer.- _ |
15 4. A method accord:.ng to cla:.m 2, where:.n the
ethylene-a-olefm copolymer type res:.n is an ethylene—4-
methylpentene~l copolymer.
5. A method accordin§ to claim 2, wherein the
' ethylené-u-olefin copblymé: type reéin is an ethylene-
20  hexene-l1 copolymer. ' | R
6. - A meth_od accdrdin_é to él_ain_l 2, wherein
the ethylene-u-olefin copolymer t.ype resin i's- an
'ethylene-octene'-l. copolymer. B |
7. .~ A methoé accord_ing to any one of claims 2 to 6,
25 wherxein the ethylgne—c_-ol_efin copolymer typé resin h_as .a
density of 0.915 to 0.'935 g/cm® and a melt index of
0.3 - 4 g/l10 minutés. |

8. A - method according to claim 1, wherein the
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| ypr opyl ene tépe resin is a propyl ene-ethyl ene randonfeopolyner.ill.
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d acg MH ”ﬂ’ﬁ” 9, 10 or 11 wherein the propylene type resi_n<

_ | t g/ 10 mi nutes. 10 12. A et hod
ackorging to claiml suBstantlaIIy as described in any one of the Exanpl es.
A nmet hod accordi ng to-cﬁélnll substantially as hereinbefore

._descrlbed with reference tq either ope of the Figures of  the acconpanylng .
Dr awi ngs. thermoplastic reﬂﬁnaﬁﬁaPaPG&YPGPPKASPPng tﬁ@?ﬁﬁplastlc resin R

filmor eet conpr|3|n ans for. str gh n oollng gas, an g
uItrasonlg *vi br at or & %BQ eP&FPﬁSiRFS Fgﬁgﬂ 86 in 8 arranged |
upstream Qr akghte nber with 200 a . .
sFit outlgPlggﬁgﬁ&agﬁglu%P% &h g %ogkgggﬂgﬂqU|8ﬁ§g°f¥ﬁggd in a mst

form wi thyphe cooli @.%@%ﬁo&“ﬂc&b&&hﬁ& EB%EE&M' 8|, ”%El'éfﬂ ¢ngl i ng medium

uniformy against a filmor sheet of "nolten thernopl astic resin. 15.
-An asparabba ehe topel tedindidSa peupylanel-athyléfeheanaomef ore

described with reference to either one of the Flgures of the acconpanylng
.Dravm ngs. copolymer.

11. A method according to claim 9, 10 or 11
wherein the propylene type resin has a melt index of
0.3 - 20 g/10 minutes.

10 12, A method according to claim 1 eubstantially
as described in any one of the Examples. | |
13. - A method according to claim 1 substantiall? .
as hereinbefore described with reference to either one
of the Figures of the acccmpany;ng Draw1ngs.

15 14, An apparatus for coollng a thermoplastic resin
film or sheet ccmpriaing means for straightening
flow of a cocling gas, an u;trasonic vibrator for
generating mist.frcm a cooling liquid arranged npstream or
downstream of the strazghtening means. and a chamber with

20 a slit outlet for mixlng unlformly the cooling liquld

| 'generated in a mist form with the cooling gas and blowing

the resulting mzxed cooling medium unzformly agalnst a
£ilm or sheet of molten thermoplastlc resin, |
15. An apparatus according to claim lh.

25 'substantlally as herelnbefore described with reference

to elther one of the Figures of the accompanying Drawzngs.




