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V\here-the extruded resrn rs prelrmnarrly cooled wrththe 35 Figs. 2 and .~

S s - o " T . ~ I



40 A-A mal Iy 2-5 times, in an inflating
chanber 25 105 Now, an enbodi nent of the manufacturing nmaintained at a
LU ilmusing the device of this inven-
-;;' T Dy suction tion Wil be explained in the
foI | ow ng by mak- created by a high speed stream of the gaseous ing

%greferences to the drawi ngs: - coolant blown fromslits 26 of a‘ .
cgoling ring 45 As illustrated in Fig. 1, a tubular film is 5[err] for-"
i ;. fipdl cool i ng. - ' 1igonpnuf act ur ed by heating, neling : .
;; and knead- The resi-n 16 thus pr elimnaril y r-nnl | ast| C —_—

;i resins: |n antm\ﬁérhah pesdls. The e:rpmsmrap ke g gi‘}‘df% pre- ..

: t h )1} o
ji Lruder Eeng ﬂgsmgdqbyy tggétff?ﬁoifﬁﬂm uﬁalﬁ‘ om s £ ?)%Eﬁg a%ﬁbron whi ch .=~
*grs drsposed g,m &ytcsggh@mﬂan Bi &k Wbdling, cooling thus ex- tween the -

i cooling r$% ngmﬁe:fpoﬁdspcr &dntacri theinye rmkbloi th50 Inr@dmrsmsmm rlBﬂwrtmermt eous . .
: cool ant bl owisg 33t stamwf ’é lit: 105 eFf‘H‘f“Fff“éQ & [l %g fgoma -
. e eam a ls eftected 1 w ep: ate
I cool i ng _devrcg’cg ﬂfil} tyhﬁﬁ Thegati®Préstire for’tlk@tre’a;ncn000| ant .
i+ chanber. 27 rsheae posrt on over the annUJoﬁﬁxrdlc@nzut&fbﬁ'r moaoorm dits of itheal o e
{ cqol i ng hmvr rtgrgsbhcm‘l rigllusfratrt en Q@odimm qfle(pt@@lmytcmllag bfi ithosp of itheffinglt i ng. the o
ilresin 3 de"E‘ﬁécc jove ogling zing, aad Ib lﬁlyaprﬁ ur5bzed
: an v1ew eof an an' in the mt;e‘rmé ’the TR
f gaseous_rredlé'r % Liotat 'vre\§ g, arneqrrsl b 1 & acc
jireaches to- a- r et erm ned di mensi on, f |sighddewith thprdes&aimotobyofathgmeous _ -; :
4jmedi um cosf i nkadthe ertehteembmmcnt,n P%l’h rsrs alrr anh aheeﬁrar@mm heop aflt rmvelftwn»r p rol:ls
lresin e uct e e i A e B
Tivindi ng up RS iz g wnfl 01 Soub of Edo resty 3 et
dltubular. fil rmr&nomeozaam Iildiﬁfout frbrﬁ Stk 0. b@peu ern!'ptzom dnd ha’avetsfqertermbm cul ar: -9.
diproofile .o t'lﬂrercmabéﬁrafral lﬂn daiedBJ gﬂdanlﬁ ﬂsmbwﬂmt cauyipge aRyOYRYIREgRtdevi ce 5,7
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..... i

4| or . exanpl e SERE ﬁfﬁtﬁfrfs"i 4 RokdiedlUinl

{icanprises a sheidhmith s 1a m: amﬁg rifih ofthd $PEskr invehtlbk the 3 &S lie
1lstrengt h of amhcaamhesmm and '15, there is an mﬂatmg antldir ﬂoms a@nng: fvmrmtlmamynmmmbulﬂg .

é pr OVI ded m H§Frl lksgro‘\?qqd v lllm fyal @i:lma C th Wlth t?us hﬂca ne 10 a
ticool ant. char Zé"ﬁe&a&ﬂ@ B%ﬁ Dighy P ‘fﬁéu St Rl g5 i S

11t hi cker tharaatforbemvrh QUin Bédtrito pntvSt 4ua- Al 61 sheBiitn@t td"lgnlﬁhkﬁﬂbercoolirgst of thei'f_'f:,_. E
Fportion is @tyedlﬂséﬂm.lthcretxhthsnmsmymf taising 6 BicitRy. Wigedlbss ite saypihist spavlgghomt o - .
dreduced pPedbe ke mree?f sineq ey g tge‘r“rrg 19 e highcgectlredugtiop (of, theq 3

ion 18 sta

LR 4 . % 775 inflated up to W ratio

B ' : . stretch, the operat and the re-’ The followmg Examples will serve to illus- 70 _

g4 sultingV@bular Mign aks 4 elas. the dddpedibhon of the .nore, t he &
cont act' bet Wush mde @m@ltmwroe\tlcrlonand hfghl min the, eréfMﬁLﬁ_;} 16 is effect ed by

3 [ tie; te N S s mam actured un er
b t he aCt I Gﬁq gp C:ﬁ ;n‘:a ar‘ileéam #:m Olby&r]%(:ﬁer}ﬁ)e {gco:'ﬁi ons a Ofﬂri%to the pre-

$0f' the negatinis, haws Drlok ark HEt6 SRN t75al 1!
Jcontribut es with c%:h&;uat'mnsable operauon Further- comparedwilﬁeahbthtbl own- fromthe sli ts

410 and 14.: As the- codling. -5 filmexpands to contact! -
A1 he .i nner- “wal | of ‘the In° contradr str nctron in the present dnven- .
ing 33 the. stream of - arr |s cut ‘of f and as -tion, sjnce: the expansi on a,nd

Apnflation: of. .the ", -~ aresult the venturr actr on -of the

“Hai‘r. stream - tubul ar’ frlmrs effected in.two separate steps’ 45" : o
:Zji;eeases and the expansi-on: of the fr I mis- Iess- by the negatr ve pressure '
Aerieated by the stream S - ened :

+%0f. air. bl own- Out:” fromthe cool i ng sTrts of t he- 10 Fr gs 4 and 5 Cor e
gillustrate an errbodr ment” of . preli ‘mnary cool'i ng: ri ng -and those'of the i~ -/
fiinal B L Uthe cool | ng device according to this’invention - '~

i'dolrng rrng and by the slrghtly pressurrzed i'n. whi.ch: Frg 4 ji.s-a plan :

iew t hereof . and -ai'r inthe i-nterior of the: tube -t he expansron_ 50 . ¢

ig. 5is-a sectional ~_view-of Frg 4 at Irne of the’ frlntcan be :
cconmpli shed . exactly as de- o AA o

-Higned with the desired cont our - of the tube . IR 15"  In the
“gresent enbodrnent a part of air’.In the arrangenent of the present ' ———
ﬁﬁnventron e fed froma gaseous cool ant"-f eed. pi pe . 18i rs,;
“Rihe extuded tubular frlntrs supported at-‘three i ntraduced to'a coolant i
ﬁ;hanber 11 for ‘preli-." ‘poi-nt’s,, viz. the. lomernnst extrudrng di'e, the 55

i nary coolrngp if desrred provrded W th.tur- group of cooling rings rn

he m ddi e. and. the el bul ent” ptat.es- 21, and, bl own out - from .

lits 10." - upper rmst nrp roII -and it travels qurte stably

0 - The renmaindéer, of air rs rntroduced to a “cool-ant . therethrough vmthout

ausi ng any swayi ng at SR : o chanber. _..15 for final cooli ng, -
desired, pr 0-. aI | . S vy ded wicth cbaffles to ncrease .

tbr buI ance 21 I\/br eover ovvr ng to the constructr on of the 60

M



ratio is attenpted in order to inprove the qua- in the neantine to

enhance the cooling lity of the film there is the necessity of
raisin efficienc Needl ess to say, this greatly con- 30 the tube
i nt er,lor""p'ressure ana since the film tributes to the high speed production -
~of the - isinflated up to the desired blowratio at. =~
' fllm . stretch, the operation is unstable and the re-
foIIovvl ng Exanp1 es wll serve to illus-- 70 ' sulting tubular -

*rh4has an_ungven thi ckness trate theydgayention: Much. nor e, when tshe

ucti-on at—high— : At 35 b}JCCUD S
““fit“t enpt ed, the cool ant “? has o be The qualities of filns manufactured’
Sdipget cturi $i599% in a large ampunt from -one place the

fol | ow ng condi ti ons QWi 1agn 10 t heHPh-Bressure polyethylene CAKELRY t he tubul ar
mfen-l mtoisway to-and fro sent |nvent|ﬁﬁ—a0;draddmmprpmducaoﬁ met hods were 75

°th consequent unst abl e operatl on. FMn*“t“h’é*P trachemical o Igfd h each ot her:

m mlgﬁ 472 .. _ . Melt.index — 4.8 Manuf act ur i ng conditi on_e
of Mt er i al, resi n-.- . H| gh-pressure pol yethyl ene (YuKALON YK-50, ‘trade
ic ff - prioduct.” of M t subi Shl Petrocherﬂ)mty-6009240_td ,) . Melt- index -- 4.0
,;'; s_,bty - 0.9240 . Extru ei%rnete 65 nn[err]. -~ Screw .
npr essi on: ratio 3.3 p ong net eri ngn%m)fpe Annul ar di e dianmeter
nn;eo mﬂerr] ~Present. j nvent ann 22 As shown in Fig. 2. Cooling ring
cmPP’I or art - - For .conv&mew o mpp 1°5tr &0l i ng.. Processing tenperature
lc”‘tgﬁog SScreW speed 6%0 etge WP 40 r.p.m Extrusion rate
d 20 kg/ h.b. Tube up Speﬁﬁlmﬂar die dlameter " 100 me}0 M min.  Thickness
sta©ly02 m; Filmsize Wdttbr A' N '
mg ] esent invention — As shown
260 m- Bl OW UD r at | Eoohng ring 918105175 — For convenuonal onﬁﬂg C?)img
of fhe 60 : C 1,
ceddl- ¢ i T . :
sbular " " . Processing temperature’ . - 150°C.
in an T SR e L S
It ex- soPt e Screw speed T - 7 40 r.pm.
»oling 4. 7 ... -"Extrusion rate ' o 20 kg/h.
f the. . .. 0t -Tube-up speed . 4 m/min,
s 70 pe L L Thich'zess -~ .0.02 mm.
R '_"-_'-Fi_lmsize . S
e f T Wldth L7200 mm.
pre- .l Blow-up ratio . - E TR Approx. 1.3
were 75 o S e D .

I R R
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The results are shown in the foll ow ng Table 1:

TABLE 1 Pr esent
pri or invention art([err]) ___
waz(2) | . Hei'ght. of frost line (nm :
150 - ..400" o : Prelimnary 100
- Fi-l'm cool i. ng ten'perat ure (C) Fi nal 60 : : 80 _ 80. _
@ oss (0/00)([err]') _ . 98 75 98 s
. Hage (W[€rr] B a;19os7@ . 10.5 86 i 7
: Bl ockr .ng degree co)yclerr]) - B 150 . - 250
500" The resdide’ atoﬁ@ﬂgthb fallsGing rm(l{ er r]) :
SMD 180 180 ,
iTD . . 125" . Tamsegzg 150
- Sand- bag drop |rrpact strength C : (crﬁéJnerr]) prior : o
‘35 10 “ invention (Fherrral'(zahrr nkage P
0, LL . . .
(/r)([er Helghtoffrostlme(mm)l> I T 0 77 S Fr4b5 -
Note () JI'S Z-8741-61. . ([err}r)hmmﬁSi'dm D-'1003- 61.

3

([err]) Adriier @bling téntpedhhutes(I0) shr I\/tet hod. i rFimhi @h an enedogy reqLaOred to open

:up the flattene . tuby ar . frlm essed thanad of_."'
.20 kg/.2 cnD at %6’6@/19%) 10 ni nut es is rreasu%ed S | % i
‘terms of gram %LX®) B (4) 3. 1702 59105 80, -

([err]) CS-227 EAmerrcan Comrercral Standard) ([err])

iAccording.to M @%‘M degree (®Ehod i n which. shrF‘?Tkage is #asured®®fter ber ng

kept in o Tw smnth /em)(®) - @n oi | bath at 100[err]C for 10 m nutes:
As can- be -not ed l()kf 1

iin the st re@gt h " MD I ar fil'mof -a tifer nopl. ast18@ resi-ni®s manufac- .
al SO becoméaruppar ent . S tureq saccordr ng 350 the B@nvent [ onal
i nflation &%l in cont r adi strr nct ion, as: can be cl earl y" not ed

et hod "as i n " [Pahdsbagairdp inpact strdnfth optrcal pro- - from Table 1, the tubui ar.
frlmobtarned )

are poor. - cor dj s,t,mag yn)x ntion has excellent optical .
and It tends.tp ¢ rink cdu z vari eus incon- properties such as gI oss and

transparency, ~veniences in tlhé>wr ndi ng-dper at i4et% and i ni the

bl ocki ng. as wej | zsubseque i
processr-g- h ) - nking prope ty over
10 print iNegs: (gt }IS z—-8741—-61 “those of t ubuI ar films obtained"
accordr ng . to : Al t hough the optical propertr es such as
Jus- the pri or(”?aﬁﬂﬂe?‘ﬁwg"ﬂ ter and haze are inproved in*
the conventi Ol According to Nhtsubmbgm%hmhanener réqafddath bR uW%edefi t he_ L
r.api d cool i'ng. | stubdlirdibn ewssed withraclogdroé 8tka/2 Ex*ar.rpve forl 10 wsiluta iscrmeatuded isOMm- © .
at a point suffi€msefgymapart fromthe annular parison between the met hod,
of this i nvenr(.b Ofts z—1702—s9. 15 die as in "Prior art (2)" shown in. Tabl_ e 1
and - t'hat . of prior art with respect to manufac- 30 Cthe !
openabi | i ty | | i‘)d@%ﬁ*%@de@d%t@rlm@mﬁcialﬁmm turing-of tubular filmat: a
hi gh S DGEd (“) According to7Mmsub1sh1 Method in which shrmkage is measured a%térlbgex Z&c ;?t in
7 - anoil bath at 100°C for 10 minutes,
. i
1As can be noted from Table i1, when a tubu-  cooling and the directionality in the strength L
lar film of a thermoplastic resin is manufac- also becomes apparent. ’
. tured according to the conventional inflation In contradistinction, as can be clearly noted
- =57 method 4§ in “Prioi art (1)”, the optical pro- - from Table 11, the tubular film obtained ac- 20
~ perties such as gloss and transparency are poor  cording to this invention has excellent optical
and it tends to shrink causing various incon- properties such as gloss and transparency,
weniences in the winding operation and in the blocking as well as superior impact strength, - R
: subsequent processing such as bag-making, directionality and shrinking property over B
10 printing, etc. . those of tubular films obtained according to 25 .
. * Although the optical properties such as lus- ' the prior art methods. '
ter and haze are improved in the conventional . EXAMPLE 2 '
inflation method if the rapid cooling is effected = The present Example illustrates the com-~ : o _
__ at a point sufficiently apart from the annular parison between the method of this invention = 10
15 die as in “Prior art (2)” shown in Table 1, . and that of prior art with respect to manufac-. 30 :

“ the openabxhty is degraded due to msuﬂ‘xcxent' turmg of tubular ﬁhn ata htgh speed.

when & tubui: coaling and the directionali ty

ac-- (R : pertres3%uch as gl¥ss and 1f’ransparency

' Fih
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@ 150 !
——260 250
-Blowup ratro
~speed (r p. m)

80
%
0
00

| tubular filmof whichthe |nternal
an. ext.rusi-on rate of - 54 kg per

5

___TJ:Le ext r ude’éfl“f dissrisp ('f‘ﬁ“? m succes5| vely (a) to

tened
ed in

pt in

-
2

al

'5-21.'6 Tube up speed (mMm n)

to.
- cool i ng effrcrency
.\NhIChr :

Material resin Hi gh- pressure pol yet hyl ene ( YUKALON YK- 50,

trade nane, product of M tsubishi Petrochemcal Co., Ltd.) Mel t i ndex

-4.0 - Density - 0.9250 80 .
. Extguder  di aneter 65 mjerr] L/1) 22

“Screw di nensi on * Conpression ratio 3.3 Type: Long netering type. 5
- Annul ar dies dianeter 100 mmi err] : ,

Cool i ng ring Present invention - As shown.in F| g. 2. 30 “Prior E

are - ¢ For 7convent|onal one-step 1,190,472 - S
-coolrng “The Tesults aré shown 1n the 1ol ow ng |ab|e2 .

TABLE 2. Pr esent- i'nvention - Prior "art Fil'm di mension (rm) . '

-Thi ckness I T 2 ) 004 0.-012.0.-3 O-—02 0.012-0.3

Wdth : 21?3@61‘131 resin 250ﬁgh-pressur¢3901¥'sﬁl®1me (YUKABCB*OYK—5o 50- 550 B o

" 150. tade name, pjoguct of Mitsubishi Eg@chenn

150

Pr ocesisi ng terrperature
: ~Hei ght -of fros)r li ne:

150 Mdnﬁndex ~ 4,0
' De&sitﬁ — 0. 9290

t

zso*f
150 . S uw )
5-3.5 .. 1.6. .-
10-110 - 42

5465 mmé '

1.6
110 .
ExtTusi.on rate (kg/m;)ruder dxam&&

0. 5- 3 5 Screw
< - 10-42 §-
21.6 B

5-54
' 40

100 50 - 10-100 .
10-4071 crew dimensiolS LR/ ReZhot ed fygm Tabl e 2, the- pri or 3
biliti; es such as zi gzaggr ng hnd) f i v art nethod §:
is onli iy capabl e of nanuf acturin dt h of the P?atted tubuI ar film and
free firomt he il mhmvlrmgesmx@@temn th| c k nk98 gnnak a rate shrisnkage and guage £:

[ nstabr i ty of about l.nute, -or, at an
extrugion’ V\HAT \]@M&E,&Pﬁﬂ | S: ‘fweﬂtfm As or pﬁg A due

{ “per hour; ‘at t'-h_e'__ nost

1. A process for ‘'t he. contr nuoaﬁorrmnufmm&monal one-step the poor
' - cof tubul%plingi | m of t-hernopl astrc resin
~Tn contrast, the method of t—hls nventian is _
conpriises. |nflat|on extruding a rmlten ther- - S capabl e of
manuf act uring’the: film h'al\crmsylthtQZhowmpltMstbﬂmé&bh 2f:rom an annul ar .di-e to.-

form {20~ 100 'mm thlcergss %t a rate of about 100m. per. a
g, T

mnut e, or, . at
and &

Prd3én® Sifveiition | s super at MDS Py lakeC, . _
i nst a-

ot o

subjeétrng
0.012—0.3
- 150

“Thickness'
Width

:__.__002 _ 0.04 0012——03

ProCéis(i:ngtexriperaturé'_ i 150 L . 150 150 1507 -

030 150—200 .

Height of frost 'line' L 230 l' 150 -

(mm) '
1.6
2
21.6 a
0

1.6 '_ ' 0.5—3.5
110 10110
e
50 10—100

_.Blow-up ratio | 1.6

1o

e
100

0.5-3.5
10—42

5-21.6
10—40

: Screw-speed (r.p.m.)
E_xtrusio‘h rate (kg/h)

e s e o o P s - gt N

P . Tube-up speed (m/min)

g .

5 .

4]

.- 10

As can be noted from Mable 2, the pnor

. art method is only capable of manufacturmg

the film having 0.02 mm. thickness at a rate
of about 40 m. per minute, or, at an extrusion
rate of 22 kg. per hour, at the most, due to
the poor cooling efficiency.

In contrast, the method of this invention is
capable of manufacturing the film having 0.02
mm. thickness at a.rate of about 100m. per
minute, or, at an_ extrusion:rate of 54
hour, thhout expenencmg operatxonal msm- .

. Per..:

bilities such as zigzagging and fluctuation in

width of the flatted tubular film, and free from .

shrinkage and guage instability.
WHAT WE CLAIM IS:—

d. 1A process for the continuous manufacture'

of tubuhr film of thermoplastic resin which

-comprises mﬂatxon-extrudmg a molten ther-

moplastic resin from an annular die to form
a tubular film of which the internal gaseous

.pressure is superatmospheric, and subjecting
-the extruded tubular film . sucoesswely (@)

15

20 -




1, 190, 472 L
——AT— NETET T arTeS N T O DT ool B m———e
pol yet hy| ene ( YUKALON YK- 50, : S
trade nape, product of M tsubishi Petrocheni cal
Co. .. Ltd.) . - Melt index-4.0

~ ~

Den§jty - 0.9250 ~ Extruder dianeter .
65—%7{erf] 7 S 1490472 p—pa 7
Screw di man3| on Conmpression ratio 3.3 :
Type: Long rreterl ng type. Annul ar .dies

di anet er ' 1 ¥ AT o665 | High-pressure polyethylene (Yuks@8N WRO-50, N

Present | nvention -As shown in Fi g'adeiame,productofMltsubishlPetrochenncal _

Pri or ar; - For conventional one- §p.gptd) T

dQQI ing.;: - ' . 4 The resul ts are shown in
tthe foll ovm ng Tabl e’ 2: Melt index — 4.0 o L 3
TABLE 2 ; Present invent i Density — 0.9250 Prior art _

Fi | m di nensi on (nm . - Thi.ckness 0. 02

0.04 i 0.012-0.3 Extwudergigetes - 15 0, o wdth
250 250 .. 50- 550 LA5022 50-550 Processing - :

t enperature . Sg5Q dimension {1500mpre881°n ratig 533 150 . - 150
Hei ght of frost |ine 230 Typgg Long messtie F8Y) 150 -

150- 200 ; - Anm,lar d,es - 100 mmg Bl owup ratio

1.6 . b L6 . 0. L 05358crewspeed(r p m)
110 ; 110-- C&f@n&m Pmsznt invention —143. shown in Fig. 2 |
Ext rusi dn rate(kg/h) : — T coﬂ'@n%gm te 21.6

5-21.6 : _ Tube up s eegﬁ?‘r}im@hnge one-sP 50

10-100 : 40 , +5=-46 As—can be noted

from Tatile 2, the.prior® bilities: such as 2|gzagg| ng and fluctuation jn.
art method is only capabl em,gagujr@g{o%llgqm ol oRkirlg -pjbletgne flatted tubular

film andfreefrom : he filmhaving 0.02 nm t hi cknéss at
a rate :shrinkage and gua.ge I nst abi I I ty'I'lﬂ!I-H2 15 5 of about
40 m- pér minute, or, at. an extru51 V\ECLAJMIS:- ] o
rat e of 22 k11 per hnur, at the nnsi__ ef?llp A pracess.fQr the
conti nuous e Fikh aihension (mm) the poor cool i ng eff| ciency. . .
of tubuliar.. fil m herm)pl asti.c resin i ch-
cont rast= t he FBf this i H\P@nt i on % coPrt?H_oég i nfq %ion é%% 3 I ng-a
rml ten tiher- deth Bapabl e sb nanufsacsser i ng- ime f| | ns0Ras50 Ng .

92 rmpl astlc resin froman annular die to form .20 10 mm -
tfihckness at ‘(’é tEi’f‘l’e‘{a?fﬂﬁ‘ht 106t per 18 tubul¥P film ofs%hl ch tha
i nternal; gaseous . _ mnute,.or, at an extrus_l on rate of 54
kg. " per’: pressmeehtlcs'prmbat rmsplzamc aa3d sub;zaae-tzsmg 150 150—200
hour, wiit hout ex@®i enci ng operational insta- the extruded tubul ar film
SUCCGSS';VM Y Bib-dpGatio 1.6 1.6 0.5-3.5 1.6 0.5—3.5
: in Screw speed (r.p.m.) 110 110 10—110 2 10—42

. Extrusion rate (kg/h) | 54 54 554 21,6 5-21.6

' Tube-up speed (m/min) 100 5  10—100 40 10—40

20

As can be noted from Table 2, the prior bilities such as zigzagging and fluctuation in
art method is only capable of manufacturing width of the flatted tubular film, and free from

the film having 0.02 lnm. thickness at a rate  shrinkage and guage instability. 15
) - 5 of about 40 m, per minute, or, at an extrusion WHAT WE CLAIM 1S:— i
25 ; rate of 22 kg. per hour, at the most, due to  .1A process for the continuous manufacture
: the poor cooling efficiency. of tubular film of thermoplastic resin which
ia In contrast, the method of this invention is .comprises mﬂanon-extrudmg a molten ther-

capable of manufacturing the film having 0.02 moplastic resin from an annular die to form 20
. 10 mm. thickness at a rate of about 100m. per a tubular film of which the internal gaseous
30 : minute, or, at an extrusion rate of 54 kg. per. -pressure is superatmospheric, and subjecting
hour, without experiencing operatmnal msta ., the extruded mbular film successwely (a)

e
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8 cooling to a tenperature not |ower than the and naking
an_angle of at the.mst.30[err] wil e QLL €01 NG DOI

,;safa resin by dlrectlng e o e T B AR S SeerEandl ng . Rl
‘eénabl - 40 eous coolant onto Its exterior (b) to expan_lon
ing the tubular filmthus cooled to expand dur-

-reQQQtlon of pressure exterior of the tube ing its passage t hr ough the _
_chanber apd a : 5 .and (c).to further expansion to a predeter--”._
~final nt_chanber provided wi thiji90gas di s- m ned di anet er gnder the .

action of tla@h@gaﬁ,eméﬁ. SR mIe19&! hlCE. OF  POrt T or U|u
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