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FI LM STRETCHI NG APPARATUS FI ELD OF THE | NVENTI ON The
invention relates to stretched filns and nore
particularly to an inproved 5 apparatus for suitably

For - oxanpl o, " pEIMSTHEFRAINGUAP ERRHIOY et o

Conventionally, an enpl oyee of a freight conpany nay
use one or nore 10 fastening nmenbers to secure a |oad

rior to shlwg O herw se, the goods to be
FiiglR D SHEINVIaN TH3Ndanaged due to col Iision. Thus, the
transportation cost can also be reduced. As shown in

FIthe invenjiphcelates tgostisiched fiine andiceoreopadicplarlyeto an improved
(not nunbered) and a stretched film514 is w apped

apparans! fohasugablgssiheiehing ar ptastic sfilmppised. fofheragipirg chddad on, for
filmb514 is transparent and is made of LLDPE (Ili near

exa@iplala g@Rgi ty pol yethyl ene). An adhesive layer (not
shown) is forned on an inner surface of the stretched

film514. For packagi ng the goods 520 of different
si zes, an enployee of a freight conpany nmanually

B%@k@[?ﬁ[)t F'Fﬁ eoRREHN M 514 to put on the goods

eS|ve Iayer of the stretched film 514

gz@@z&%ﬁaham%g HELERP, 1 4 PR P U o

0]

feging SR S sk e 1 adp%%fﬂ spiRRiIn ey 35%@00% t0 be

wrapspaied Ny e damAdEchite 1S BBy masnimivéﬁé%ria ion cost can also
stretched filmcan be stretched about 3.5 tines

be| edycad. fgeshawe e f@. 11, tirpicaly. n@oods ézenar@np&ac@ﬁe?n 0y pallet (not
the stretched filmhas been stretched beyond its limt

numibened) andsat stretkhed Jilmebig igr waapped adoded . thghgoods 520 prior to
pur pose of stretching the stretched film by an ]
shipping yEee stretchedefiight5 1doisptiayspagenb andtis anbgevafald @RE (linear low
secure the packed goods but also increase the
deaé pblyethylerg! Ancidhesiveshyet (ot dhbwhisfermedidn an irner surface of
ucing the cost of -1 stretched film Typically, a
thééfr@&:ﬁé@ filrhi591. Fap packdyindg iesgoods 820 of diferemtasiges, alemployee of
a freight company manually stretches the stretched film 514 to put on the goods 520
with the adhesive layer of the stretched film 514 adhered around a surface of the
packed goods 520. The goods 520 are thus secured by the adhesive layer as the
stretched film 514 shrinks. As such, the goods 520 are packaged so as to prevent the
goods 520 from being stolen easily.

It is known that the stretched film is stretchable and is robust in nature. The
stretched film can be stretched about 3.5 times of its length. The stretched film can be
broken only when the streiched film has been stretched beyond its limit with its
thickness being greatly reduced. The purpose of stretching the stretched film by an
employee of a freight company is to not only wrap and secure the packed goods but

also increase the effective length of the stretched film per roll, i.e., reducing the cost of
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t hi ckness of the stretch filmcan be decreased to
about 18 mcron after manually stretching. Thus, the
above purposes of increa3|ng the effective | ength of

S’Eéﬁ{%&gi&i&gt %Jpjled I l hcgc{ blnp, dsr5§d ﬁ::kg g%% OSut’t 206 micron. The
stretched film can Iose its resilience due to

thigkpess i tharsirgtah filmgcan hendecipssed tonabawt 48 pisirery after manually
even when the stretched filmhas not stretched to its

stigtehing erliusedthei above fpurpoasendof innregsings thee mifestiveylength of the
the stretched filmare | oose or disengaged. For

stetehamb fimgpeh eolhlande reducibgcthe sostecp stretoteds fih aree generally not
stretched film 10 propose to pre-stretch the film of

achieved. The stretehée film wahhbse #slresilishog dpeitotvilgratibhend jarring of the
stretched film(e.g., the filmstretched to have a

gddtisc knede @hwtngl(b\ﬁ@nc"uﬂf@n RRé Otrétehedi filfh Neas? not, stretched to its
stretched filmon a roll. This has the benefits of

préﬂétbﬁ%ﬁié@ﬂhﬁ‘nheASfd‘rﬁéﬁd Ve dRe! é(}?d?f red b§ t ﬁé dsft’lté?tfl‘?éh filh Bre loose or

per rol and reduci ng t he cost stre

#{gté@ can reduce tinme and | abor of an enpl oyee
0 rei ght conpany to manually stretch a 15 film

L;ﬁér’:re Egkgﬁ:q;ﬂlggng}ew%égvg n&%&b‘%{&k&%qﬁif{ﬁﬁ ?rls P §& Sstretched film
oA B R SN Ao AL e o o v
stigineel FBMAG Do it sﬁrgf@?wgdgrg'hvai% 2 1thickoass 3baubAQ raisron) prior to

on the supply roller 501. The rotatable drive rollers

winding 2 stratehat imian paiod This has dhe denefits ohdncreapivg the effective
in the 20 filmstretching apparatus 500. An idler

length|ofithe Gfretcheast film pedrdaleane: eeduaing the caslj afcstretched ifilre. Further, it
rollers 502. The drive rollers 502 are driven at

cadireflece tites pea daborfedrancerapluyee dfteefreight sompany ¢o meamweally stretch a
502 cl osest the supply roller 501 has a speed | ess

film heesulting inegointprodément obthegiackagingprobessibymsddrrdt stretched film.
relative to the first drive roller 502. The second

drA wellrieidver fifrd 3tret tabﬁafatuésodrs ‘ééhérﬂ'ah&él aﬁ%d@ﬁ% FIG. 2 and
a speed less than the third drive 25 roller 502

coffpMIek' hﬁb@ﬁ b ﬂ'eéggséﬁf]grigllép 50€ d ngglgy%Q%‘nve rollers 502,

The th| riv se the dec

anpgei o g@%a l(%‘ u?:gféﬂgr §§§ Sa FilfRBolNs vJo%HtLﬂ) 8{1 Ifgt‘f? §upply roller 501.

_ reamrelatlvetot
Thgrﬂo\’aetaﬁfél Jiﬁve ?c%ars glaatare arrztmget:loI In paralle?relatlonsmp each other in the

film stretching apparatus 500. An idler roller 505 is provided between any two adjacent
drive rollers 502. The drive rollers 502 are driven at different speeds. For example, the
first drive roller 502 closest the supply roller 501 has a speed less than the second
drive roller 502 in the downstream relative to the first drive roller 502. The second
drive roller 502 close the first drive roller 502 has a speed less than the third drive
roller 502 in the downstream relative to the second drive roller 502. The third drive
roller 502 close the second drive roller 502 has a speed less than the fourth drive

rolier 502 in the downstream relative to the third drive roller 502. That is, the drive
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roller 502 closest the supply roller 501 has a | owest
speed and the drive roller 502 closest the take-up
roller 503 has a hi ghest speed anong the drive rollers
0 In the  filmstretchi rocess, ,a filmb5 I Sy

rolle 02 G5SRY tePIRRIY SR S TS S IS SPeerepa e Hiye roller 502
frictionally engage with surfaces of the nﬁxt dri%ﬁ

closgs! the tsbe-upipliena03 djasc highes! epeed amang thesiiiverofiges S02. In the
downstreamin one phase of the stretching process

filmvstretahing peodessna ko H0dnignpsdinupusly sieliveigd fraindhe supply roller 501
portion of the drive roller 502 and a | ower arc . '

to fratiohally enfagéavitrdsunfaces okthesnext drivesrolias 502 @ngf thecadjacent idler
of guiding and stretching the film 504 being

rolze r508yiacthe duwensttdzen fim bmegivasesofstheatteteiing pdocess wherein the film
tightened. In detail, the drive rollers 502 of

504 idrigaigestwigPan dippaf %r@gaﬁt@ﬁoﬁ hesdrivel ®ilet BO2 farlda fdWer arc portion
bet ween the supply roller 501 10 and the take-up

of ﬂ'R:Tl 1o‘fér r@ﬂgr 505§ 'Phi?_ the Sdc®of BaRRh ant BreéliMg the film 504 being
ro | ed to f

ers 502, the m504 1s sfretc orma
£l _ oo _ tati
cof Bt Tk HeMAE0P S oo HE TNl 1B, i e roler 502

o BRFEN Rl AU RREBREGM S BBl g 80omy rorr s
ar RS i S Lol RS HHE TS 2l i
o STRERU o AOTERR s s PRt 355150 e rter

the well known filmstretching apparatus suffered

508 ad the endiof the stratehing BERESSRhi ch real |y bot her the
stretched film producers and al so enpl oyees of a ] .
f rnegfitm sinepehing appesatudi Zdthust caje achiere thetpurpeses of increasing
below. 20 i) Wdth of the filmis reduced after being

the tffettiveciengtfoof theastmstehedfilm per el reduce thei ctish obstré@bed film, and
mm can be stretched to have a width of 300 mm This

reddde Gmenahd ¢astrl of an ethpsieyddef arfesighf coimpappddsnanually stretch the
adhered and secured by the stretched film 1i)

stri¥dhieldl fif. MewEGErask Qfretdtefift pradiioed by fitse Welinkidvne film stretching
eing stretched due to permanent el astic deformation

b
ap?érétﬂg sBk8Rdd ﬁ?ﬁ'n't %é@ergf‘a@aﬁgadﬁt???s IR ASAS BdiRer the stretched film

ransparency o e stretc m As a résult, the

o531k SRR G5y B 87| BRABERY Mobdtsacartages ar

de\{glg%leneki)\k can cause difficulties in shipping.

i) Width of the film is reduced after being stretched. For example, a film having a
width of 500 mm can be stretched to have a width of 300 mm. This can significantly
reduce the area of the goods adhered and secured by the stretched film.

i) Wrinkles are formed on the surface of the film after being stretched due to
permanent elastic deformation of the plastic film. This in turn decreases the
transparency of the stretched film. As a result, the external appearance of the goods
fastened by the stretched film is adversely detracted and to the worse, it can cause

difficulties in shipping.
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-3 1ii) An enployee of a freight conpany has to

manual |y repeatedly unwind the film fromthe supply

roller, pass the filmthrough the roller, the next
rol l.er r ed as V.

ic ﬁh)%pfwlﬂ&e% ‘g:? %r{tr%}ﬁlgtnfoﬁggg@g}\%g !tcp g{%naqr@xtr’ep?%tgdlya&rgwind the film
el R Y T o BT ona g BUST hesnegdleg ol and the nex

does not conply with ergonom cs. The well known film _
roligr afranged) agpyarnd dvalnwind ir ent the tesstuproliary blexhdhe stretching
film However, it also brings nuch inconvenience to
preersse hpdingeddinfis hawenegha tivepzonsumimguand ilabors intensive process.
desirable to provide a novel filmstretching apparatus
Furthegritidoes noetomplyavith etgunombiose dr awbacks of the
produced stretched film 10 SUMVARY OF THE | NVENTI ON
Af Ties welinigioiat filth sstretatng cipparnatus dzer fediekaheatbst af stretched film.
filmstretching apparatus according to the invention

Hdwasveier _'élsﬂﬂéfiﬁ?@ nRHAmCcbRVENBRES TS thé eniieySed bAWTASESRt company.
(including widith of the filmreduced after” bei ng

t- : o m r ed| : o
Tht%E[ g @%@rr?m@% ﬁrb{)@g' é‘a g@véf fgﬂi Eir&@ﬂfng}épf%éﬂﬁigo&d%fr to eliminate

e area of the ‘goo hered and sec

OSP4t b d BfIRAE 217 e o 11

ecrease of the
transparency of the stretched film an external
appear ance of the goods fastened by the stretched

[ [ Y tracted, and causing
SL&WM%@?EE’% ﬁ‘f@[ﬁh%’b& g, and an enpl oyee of a
frej ght caonpany having to manual |y repeatedly unw nd
t HAer Pﬂ'i‘#'%ﬁﬁ{%ée%ﬁhya% xperimentaliery @iy srgiching apparatus
through the roller, the next idler roller, and the
acpesding ts therinuentipiybas bgen devised 39 aate pvelcamatheoabevedrawbacks
take-up roller prior to stretching which is a tine
(inclwingriwidthaofdtheablpn reduced iafter heing strefohed, tredoltiagrinta significant
conmply with ergonomi cs) of the conventional film
reductienadfithe asgepef theugoodstadhered aolljsecured by e stnetehed ditm, wrinkles
to provide a filmstretching apparatus conprising an

forAted oS theesumfasepol thestidtchiedbfilth, 2eS\SINNG I & dBcicdise-dfthe transparency
roller. A heating zone, a stretching zone, and a

of gﬁl}%gtlrg&rhgle Fgrpégﬁdét&ﬁ@%%bﬁéhbérﬁb%ﬁ tH8 G Ris\Iast ey the stretched
film being adversely detracted, and causing difficuities in shipping, and an employee
of a freight company having to manually repeatedly unwind the film from the supply
roller, pass the film through the roller, the next idler roller, and the next roller arranged
as V, and finally wind up on the take-up roller prior to stretching which is a time
consuming and labor intensive process and it does not comply with ergonomics) of
the conventional film stretching apparatus.

itis an object of the invention to provide a film stretching apparatus comprising an
upstream supply roller and a downstream take-up roller. A heating zone, a stretching

zone, and a cooling zone are sequentially provided between the supply roller and the

take-up roller. At least one first drive roller and a plurality of heater rollers are
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take-up roller. At least one first drive roller and a
plurality of heater rollers are -4 sequentially
provided in the heating zone. A plurality of cooling

: : . ecopnd drjve_.ral |.er e

sefiehlip: APy b3R8 beBiifo 2RES A B Pl 35 ol eefs and at least one
stretchin apparat us further. c rjses at | east_one. .

seRand divePleC i ieauentaty PTUdER 1P dhe Gooling 2088, Thediim stretching
retractably extended second idler roller, and_at | east

appREATHE fURETAAYPUSEABasEoRe retiactablyextendeq firstidigr roller, at least
first idler roller is adapted to di spose either

ongeisifastabin extanded geeenchidlae selier, andiairleast opetratraptably extended
one heater roller and one first drive roller, each

thigk el rollgr.eEach firgtridies rallepiseadapteditopdisposen either between any two
stretching zone, and each third idler roller is

adfmtapt debater dillspooe betwben dret heater aolert and afieafighdrive roller, each
cooling rollers or between one cooling roller and one

segend idledrolies i @dapted fo aRPoREIIAThe FBtfctéting Zohe, BAd each third idler
rollers in the cooling zone have a rotating speed

roligrert atiaplean té eispéid @ithel rb%tﬁ@eheéﬁj} Yo aaRRentddling rollers or

to stretching a filmby the filmstretching apparat us,

be&g%ﬂ 'HHeSCSSﬁHLgeE?‘I?é;f%Hd did b*‘éﬁéﬁ&j rfvg”?'&"g? in rég?r?.ngurther, the

r er to seq y.pass erp ers II’]thlI .
o8B ot G A58 b e BBk e E A IBHTR e heatng
S P AR RppepR—

Thereafter, the filmstretchin rocess can hegin, In

defiykref feara dhe sypRly rolieptp sequsniially Rass erplatedn ye heating zone and
heater rollers. There is a speed difference between

the rrllersin escqalingzeaecyiil bring waend wg amthertgkedmsrallgr. Next, extend
the heating zone since the rollers in the cooling

the, fiisé seopadaandthird idlesiodiets tgr ke frintionnliy enpaged Withrthei passing film.
the heating zone. The speed difference wll stretch

Thereafter] thel hilm istretcthing phocesszcare begin. e the Iprocess, the film is heated
conveying toward the 20 take-up roller. As such, the

antlisoftened foyathedweatemidllers. tEhdre rig ahspegidndifferapicertastebeen the rollers in
uniformy. Next, the flattened filmhas its shaped

thedeboling 2366 dnd BRI RllefP M Gtk R¥atihg zeAe! difige M Iréllers in the cooling
Finally, the stretched filmwth Shape being fixed is

zoHE H2RB%G H&aﬂﬁgé&b&gga aa’t&? tha 'tﬁé-rogéié igtljhbi ﬁééiﬁ\gfjﬂ%rif?.rr']rhe speed

filmstretchi tus, the produced stretc

TG ich o PNl 2858 b AR TR Bt oward tre
takBSly Foile?9Rs as%cﬁ?fﬂ%afilﬁﬁj isv\fla‘tPer{erﬁewﬂﬁ iit%i Igﬁﬁthf Iiatlaiﬁ]g prolonged uniformly.
Next, the flattened film has its shaped being fixed by being cooled by the cooling roller.
Finally, the stretched film with shape being fixed is wrapped up on the fake-up roller.
By utilizing this film stretching apparatus, the produced stretched film can maintain its
original width and transparency with its length being prolonged a predetermined
percentage as compared with the original film.

The above and other objects, features and advantages of the invention will

become apparent from the following detailed description taken with the accompanying
-5-
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The above and ot her objects, features and advant ages
of the invention will becone apparent fromthe
follow ng detail ed description taken with the
acconpanying -5 draw ngs. BRIEF DESCRI PTI ON CF THE
drawip@9-NGS FIG 1 is a perspective view of a
conventional stretched filmsecured to the goods 5 by
wr appi ng therearound; FIG 2 is a schematic
illustration of a conventional filmstretching
BRipPp DESCGRIPHIGN CF THERDEAWINGSc il ustration of a
first preferred enbodi nent of film stretching
appar atigia peespealive yidw of becanveatibnal isirefdhad filni secured to the goods
schemati c perspective view of the roller showm in FIG

by dirappiligtRefddrourd;i s a schematic illustration of a
second preferred enbodi nent of film stretching

a rat y i i ' _ i .
SEROLAISA AR RSB ona P SBng apparats

L5 3 B R A R ORI g
e T i S: [ [ .
oo B AR a0, S 05
SR8 1 ol SR BRETIR LA shBh , an

film 70 to be stretched. The stretched film70 is

f iFde 1By Savdusehematia iludiratiore ofi 2 ssrPR Fy@fe"l@f] [esakedigent of film

zone 20, a stretching zone 30, and a cooling zone 40
strefebingeapraretus ascopdingte Whe dtyeptiodeen the supply rol ler

10 and the take-up roller 50. Afirst drive roller 21

and a plurality of heater rollers 22 are sequentially

provided in the heating zone 20. A plurality of
DEAAILEDDESCRIPTIAR @QRA HE PREFERRED EMBODEVENT Sar e

sequentially provided in the cooling zone 40.

SRdfear tofFiche, 4ffilré btr%mhiﬁ?fapﬁﬂra@!ié eadoordarice With arfitst preferred

43 are formed of a material of high friction (e.g.,

embeaifént st ii@ntibAgsfdHoWn OThé igbbhafitas liy méustedages housing 1.

therewith can be forwarded. Further, as shown in FIG

Wiﬂn 3he! pbﬁéiinby‘loﬁh ’En?fés te&gg@éai QHSHS%ﬁeéfﬁesﬁ |gf§bu%g 10 and a

e surtaces~of t ee f secon rive ro
downstream take-up roller 50. The supply roller 10 is adapted to deliver a wound film

70 to be stretched. The stretched film 70 is finally wound up on the take-up rolier 50. A
heating zone 20, a stretching zone 30, and a cooling zone 40 are sequentially
provided between the supply roller 10 and the take-up rolier 50. A first drive roller 21
and a plurality of heater roliers 22 are sequentially provided in the heating zone 20. A
plurality of cooling rollers 42 and a second drive roller 43 are sequentially provided in
the cooling zone 40. Surfaces of the first and second drive rollers 21 and 43 are
formed of a material of high friction (e.g., rubber) such that the film 70 frictionally
engaged therewith can be forwarded. Further, as shown in FIG 4, a plurality of
knurled portions 211 are formed on the surfaces of the first and second drive rollers 21

and 43 and are adapted to escape air between the film 70 being stretched and each of
-6-
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and 43 and are adapted to escape air between the film
70 being stretched and each of -6 the first and
second drive rollers 21 and 43. As a result, the film

7 an_ be forwarded e activated heater
the/ s 8 38500 PG Thles Thage o, Ao Ryt B fing7Blsin ke forwarded
dia_ﬁi ted fromsurfaces of _the heater rollers Zﬁ, tho s
smetltly. ae eriaiedeaieriRliers 2421 adapted fo.oerpiate pigh heat which is
the activated cooling rollers 42 are adapted to coo
disgipatethEpaesisiangs otrth@ hegterreligrs s techaatiandtbus §OE@alﬂé€aﬂlm 70.To
by the cooling rollers 42 so that the film 70 can be
thef corsrary,rthe sictipatedrdonling solleraMz arg adapsed theoolaiethgpearound. Thus,
roller 50. Referring to FIG 3 again, a first bracket

theGiiissirg filac P s Cocled by theZooling roliets 4Risadtkat thédim Zhdambe fixed in
fourth bracket 604 are provided at one side of the

sh fidotolwrabping 8p onl teasképlrelle6d0r et ract abl y
éelfﬁjgnded fra(?r%ft%epfl rst bracket 601 is provided

betareRingt e FI8. Bi bgaind'd ¥ifst'takbRét 881 aRdsédhd Brddket 602, a third
rollers 22 in an operating position. Another first

br c?gféé 03, %@ﬁ"foéjﬂih b ac{kﬁ?fséb! tﬁﬁﬁ\fé&%ﬁ%% éﬁé’glrgfehc? tﬁérh%hsmg1 A first
ey fofier &7 %ﬁé‘f‘gﬂ’lf GeBhK i Bl HSE Brocke 807 S ek n@hé& between the
frsy At soias Shd gt BoABELIRR 2B0h %?@@%%f’ﬁ@"lf?gﬁigﬁeéﬁﬁﬁ‘er frst idler
ro"ﬁbﬁ Herek ity %%%@Q%M@E%m@ei 5Ecand gaislsl witythe above

ter rollers and the cl osest one of the cooling
one d’ rsteldzl.emgolle;\ Qh.ls Previded befeen ¥e heatesdoliersy 22 in an operating
extended fromthe third bracket 603 is provided
positione Ewot paratidlosecand: islie¢rerallens 62nrefractaldy spdengded from the second
position. Another third idler roller 63 retractably
brazket602 dré poovidée in the stréichirigezorg 30 inad gperating positioh. Also, the
the above third idler roller 63 is provided between

seddred ieer roligrs’ 62 aeg disposéd mtwethehe clozedt dneof thelheater rollers 22
43 in an operating position. A fourth idler roller 64

and the EBEESICARDLIhedoRINEE dollere B2t Aghir@ liﬂléhrdﬂéﬁﬁB&étrﬁ@hébIg extended
to be rotatably, frictronally engaged wth the secon

fro@f héethirg! t#r%&két:’ﬁﬁﬁ‘ @Brd@iﬂfég)’oabéﬂ@e?f’ﬁiet eSHlindSrollefs?d2 &8l an operating

ow Referring to F agaln prior t0 stretching

poditibh . ﬂhg%e t?ﬁ dﬂe lldlg? ﬁ:lll|r geg(? e d gﬁn‘ q@ t}lg'd' Bracket 603

contl nuous vere

o B &%@%&%zaoyggﬁfrﬂd&?g,%xzsf:g'drﬁﬁa%@Aoe'@gs@s@é Bhoing rollr

42 calalrn'dvt‘:f"ne second drive roller 43 in an operating position. A fourth idler roller 64 is

retractably extended from the fourth bracket 604 to be rotatably, frictionally engaged
with the second drive roller 43 in an operating position as detailed below.

Referring to FIG. 3 again, prior to stretching a film by the film stretching apparatus,
a film 70 is continuously delivered from the supply roller 10 to wavily pass the first
drive roller 21, the heater rollers 22, the cooling roliers 42, and the second drive rolier
43 until being wound up on the take-up roller 50. Next, extend the first, second, third,

and fourth idler rollers 61, 62, 63, and 64 toward and proximate the first drive roller 21,
-7-
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43 until being wound up on the take-up roller 50.
Next, extend the first, second, third, and fourth
idler rollers 61, 62, 63, and 64 toward and proxi mate
the first drive roller 21, -7 the heater rollers , .
the; heater rallessiddy the ﬁéres@maﬁ@nﬁh%o cwl“ they C%IM%FQ{G&%%% respectively
respectively wherein one first idler roller 61 is
whetaip enedfitstidler rollend ¥ isr dispased betweer the firstrdriveneoller 21 and the
cl osest heater roller 22 to frictionally engage with
closést iedter fdller &2dtot frietiondlbyr efigags witti tbe filmol ¢, aandsthe ether first idler
di sposed between the heater rollers 22 to frictionally
rollen8ade diépdseidhisetiviclem the Heater rillets 2R o fictionaily emgagetwith the film
area of the film70 with the first drive roller 21 and

70 tsBeas RemicRiadenh lcBhtact ared\os the filve 7080ieNthd filsedriveIrbker21 and the
are disposed in the stretching zone 30 to

he%‘:;.éé L e ﬁ‘Qﬁgge\é’Eur t:ﬂ@rercfilb%g%ré% sed ih 'tﬁé "'sﬁ'@tchlng zone

passi ng ird idler roll
3048 %t}%@%ﬁfgnggémfﬁ ﬁ%q’{lﬁmof’(#]ha%srtig'f!?gtéﬁ %p'éESIngtfhm 70. Further, a

i G Ay N WU —
IERGET o 245 Spﬂsﬁgeﬁ%%mhe

drive roller 43 and the_ cooling rolle
driveFlles Ascand therrdosestcoplingireller A toficipnally engage with the fim 70 so
frictionally engaged with the second drive roller 43
as\tbtincreasefa cantaGt pees ioh ghe film sl withethesspapnd; drive ralles #3 and the
the film 70. 15 The cooling rollers 42 and the second
cooling/mliers 42rFurthermareethedolith ddleoralien 64tis frictionalipengaged with the
(i.e., rotating speed) greater than the first drive
setond driv@ tollerdd 3 hithhtaetfim TOlpassing tA@rébetwveen lseaas toyflatten the film
zone 20 in operation. Wth respect to the cooling
7orollers 42 and the second drive roller 43 in the
cooling zone 40, the closer of the rollers 42 and 43

r efiid b btcﬁ nporoglaﬁs 4?%ﬁstHers%|cbﬁ6 dNelrBied Bt fie éliol?hbezone 40 have

speed Such design 20 ainms at suitably

a s}tﬁ%at(ﬁg' ?&ahhg sblglﬁﬂél%ragﬁ?ﬂggé REstGPRbirBer ?Lbﬁ& théReater rollers

e'secon O herw se,

22055k PRalnh T 400 ARHHD. WHRSREH P40 pps 2 anc e
sl P, BT PRS2 R BHHYEPL e 42 and
relgii 5 13 takeetl 691k S0 H1E areaterioh RGeS HEveRiavil be. Such design
alrﬁé ra?ts(t:lrtggly stretching the film 70 passing the cooling rollers 42 and the second
drive roller 43. Otherwise, the passing film 70 may slacken between the cooling roliers
42 and between the second drive roller 43 and the proximate cooling roller 42
respectively. Similarly, with respect to the heater rollers 22 and the first drive roller 21
in the heating zone 20, the closer of the rollers 22 and 21 relative to the stretching
zone 30 the greater of the speed thereof will be. Such design aims at suitably

stretching the film 70 passing the heater roliers 22 and the first drive roller 21.

Otherwise, the passing film 70 may slacken between the heater rollers 22 and
-8-
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25 zone 30 the greater of the speed thereof will be.
Such design ains at suitably stretching the film 70
passing the heater rollers 22 and the first drive
roller 21. Qherwse, the passing film70 may sl acken
bebuesr e fitst drivareler2d and thepraximate. iseater mlen 22trespectively.
first drive roller 21 and the proximate heater roller
2 Higbsheait gerarated-by lthd deateyerndess 28 dan evenly detat molecules of the
rollers 22 can evenly heat nolecules of the film70
film Fospaegind thenieedter raliers 22 HyZcbrityctireNiAsca rexult, five film 70 is softened.
result, the film70 is softened. It is designed that

It hResigttld fhat Hee bebRng! FolRél 4bhendh feP88tsHd dfve Pdile?43Mp the cooling
in the cooling 5 zone 40 have a speed greater than the

zoREH0PhavePh spked ?3%[%9' A@Qﬁb@%ﬁé&tef’ FoINRs g?lf%rﬁf th%if(ierjsf‘drive roller 21 in

the heating zon a speed eren

i SRHG DR A A8 SHeE 3 Bhoe R FRIPIOR, inghe conin
roh 8 0 B, 4 S R A SR AU 70 p e srtoin

Z0 30 is facilitat since the film 70 has been .

2008 0ccRYeYIna vad 4be fakesiip EpUerD. The straighingithe stieching zone
filmZ70 is nore uniformy flat with the |ength thereof

30pi fagilitated sireatherfiln Trﬁ)o%ag dreeanseftenad by dhe haateraEdiess 22. As a
and frictionally contacts surfaces of the cooling

resudl, itee §ilm ¥ G is mere undemmly flas avitbutheylength thexeof being increased. The
tenperature of the surfaces of the cooling rollers

hoti Zofteped filksd0tthenhpassesi &né rrittjordlyocomtdctsi sunfaces sf the cooling
fixed in shape in order to prevent the stretched film

roliéds Uedmbecsuddenhy cooledttsy el lgiwtempratuee afithe sudades of the cooling
Finally, 15 the stretched film70 is wound up on the

rolie?¥ @A 8l le8litothe Ry defbrABH Tim 76 S #xehiiABhapadin order to
cooling the film 70, the produced stretched film 70

pré@htlrmé%h@t dof fim 90 e t%mp eﬁﬁé’&@ﬁﬁ%@ﬁéﬁ@%ﬂ%@m. Finally,

Its length being prolonge term ned percenta
, I X heat _
i SRR Sty 176 s WEuRA, g 1 116 e O, K58, B, gyl et
i i qh: f £ 1G] , NPT
<G At P 70398 0 5551 S ARl ; Foscom manein s
ora A ) e o2 3 6l g BoRr ) o recetemined
i Ci . g. is fill i h i
pe?%ﬁééééggg”%%&%‘# M"t\%ghgqu)ﬁ'gfrﬂ% ﬁl"}Sig&{-er e(rjo: Ineﬁ seZgoiosI "
heat ed when the filmstret chi_ng apparatus is L . .
achhes/beatgr raliersi 22 are hollow cylinders and one kind of liquid having a high

heat transfer coefficient (e.g., oily liquid) 221 is filled in the heater rollers 22. The
cooling rollers 42 are hollow cylinders and another kind of liquid having a high heat
transfer coefficient (e.g., water) 421 is filled in the cooling rollers 42. Liquid 221 in the
heater rollers 22 is heated when the film stretching apparatus is activated. And in turn,
the surfaces of the heater rollers 22 are heated by the hot liquid 221 due to convection.
Also, liquid 421 in the cooling rollers 42 is cooled when the film stretching apparatus is
activated. And in turn, the surfaces of the cooling rollers 42 are cooled by the cold

liquid 421 due to convection.
-9.
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the surfaces of the heater rollers 22 are heated by
the hot liquid 221 due to convection. 25 Also, liquid
421 in the cooling rollers 42 is cooled when the film

S Herang BEEh 3 <t hdne BPbus Srsdiment sve i} ARsar on the ool

cold Jiquid 421 due to convectlon -9 Referring to
sunfaces of tageﬁcwlmg olers 42a3n@ deweR) ﬁévﬁrsebreaﬁqﬁyh%sg%ﬂng of the film
on the cool surfaces of the cooling rollers 42 and

70 ¢avthe surfages of $he coglingcrollerred d by siondaciing: Abisf proklem @an be solved
on the surfaces of the cooling rollers 42 by

by cefetring tong.setbnd prefebiecnerobodineerdaif\fifd stteiching eppanatus according
to a second preferred enbodi nent of filmstretching

to #mpanadntdrafietraisto ird RIG. BheThan\oharactsristidsusf ithe exbcond preferred
FIG 5. The characteristics of the second preferred

enﬁ@@ﬁﬁéﬁ?ﬁ?e Aeknidat Belodd AeliRistrafisd, i At skt @h@dthlratdrlve roller 23 is
| east one thlrd drive roller 23 is provided in the

6§ 'BeWéeﬁ?] KEEFBIRhg 2615 30 aﬁﬁdthbrl?eater roller

lDr*eater roIIer 22 proximate the stretching zone
t t
B TSR e ST —
eed r a rOXI t r
thezﬁo qegvga'}& aﬁmgpeﬂﬁpét vdq éolﬁq?oﬁ,gp % sﬁ ed SFeater than the
retr abl y extend fromth rac
Proopfe ek ol 4 oweRvey anctver s} i BSE A Ppiratably extended
proxi mte heater_roller 22 to be frictionall
frol €he Tl SEAKEREGD s rouderl Bpwese iR Thid b faer 23 and the
Further, the third drive roller 23 is rotatably
praximate:Header Hollere22 fe da fristionaly: engaged avith the @@ftmed Bl 70 in an
aresult, the second idler roller 62 and the third 15
operating po&itiem. Farther, ritbeathirdaddvéaollen B3 isarcdatapbeeéngaged with the

Li kewi se, at | east one fourth drive roller 41 is

praximataledcorn idier iler 62y Asom eesiilt, lthé weeond lidies roligrdi agd the third
zone 30 and the cooling roller 42 proxi mate the

drivé Felle? PNenFstate 3Ad have thesahie gheat Likdwiee, dflicast wre fourth drive
to stably convey the softened film?70 to the cool | ng

roIFé? l41e5 ;ﬂr%vﬁfe‘axlhﬁﬁb%ddhﬁﬁ%r@ £binRYnedR MRe %Q'eteﬂlﬁg’ zoh880 and the
fourth drive roller 41 has a speed | ess than the

ol Tt g O ARt e 1 s
stag:w Egnyéé{ ﬂg%ﬁgg%% 'ﬁﬁ'ﬂ }{o gﬁe%a?gﬁﬁé@?ﬁlllégg& P |H?:1t%éhe stretching
zonq,] 3@6 idd &é??nal Ibgigl %ﬂ er 4Whtalg é Qges,seé) fessnt%an the permate cooling

roller 42. Moreover, another third idler roller 63 retractably extended from the third
bracket 603 is provided between the fourth drive roller 41 and the proximate cooling
roller 42 to be frictionally engaged with the softened film 70 in an operating position.
Further, the fourth drive roller 41 is rotatably engaged with the proximate second idler
roller 62. As a result, the second idier roller 62 and the fourth drive roller 41 co-rotate
and have the same speed. Surfaces of the third and fourth drive rollers 23 and 41 are
formed of a material of high friction (e.g., rubber) such that the film 70 frictionally

engaged therewith can be forwarded. Further, as shown in FIG. 4, a plurality of
-10-
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Further, the fourth drive roller 41 is rotatably
engaged with the proxinmate second idler roller 62. As
a result, the second idler roller 62 and the fourth

|veroII orotate 25 and the sa eed. .
kmgm Belons 1 AR Jdne 3@?%? Eng i orive rotlers
are forned of a material of h hf i on . (
23 rams*oéﬂ yargl,are adaptednto estapergirihe m Egd%%&b stretched and
therewith can be forwarded. Further as shovvn in
eadh of the seapnd anek fourthodriva rollads Zor anddd . Asi suehy therfﬂﬁum can be
on the surfaces of the second and fourth drive rollers
for@ardatdisrbothiy By praddipgettiet secendaard fourtthdtivedallerse23 and 41, the
film70 being stretched and each of the second and

filni G0rdan beicopvepedd @iomn Bk hedtidd zoAs 2utththet deolingl 20040 in a more
can be forwarded snoothly. By providing the second

smebth ARdistabléiaye rollers 23 and 41, the 5 film 70 can
be conveyed fromthe heating zone 20 to the cooling

dhdddiffePBHce betieh oS i§ st RskaYn d@tﬁileﬂ&?élgw Referring to

erence between rollers Is d| scussed i n detail

FI(?9.1 ?%‘érmgﬁff ddr{\‘@ rBﬂ ?er r ng ¥ S gél‘grﬁr %n\‘/élf%;%g'ded in the heating
SRR G s AP 8 4 s

zone 40 r ective The ooI | .ol ler 42
codlf %%4§ EsisactuevLghe daolivg ebled Az progimale tﬁs%‘s “BhFoler 50 and
speed increase ratio of. 3% and 6% re :% é’ X

thet seconb8rive goliey $&hasxa speed ingIe@se JRHO R 6p relative to the
For exanple, the cooling roller 42 proxi rrate th

coelinge relfer 62| distab dhpatake-um delieroH07 For mmplee\ﬁbaup@@m rolier 42
per mnute) and the second drive roller 43 has a

praxireate thie takewipRRNEr 58 hasta spegd of 72 HRENL{reyojutions per minute) and
42 15 distal the take-up roller 50 has a speed of 70

theRiddond drive rodler 48 dabia speatt ofVZ5.4 RPMrrepectivetl if ke cooling roller 42
heater roller 22 proximate the supply roller 10 has a

distaleRe tdles-Upadfler BOihastd speblociMd RBML. ridkewises theofitst@irive roller 21
heater roller 22 distal the supply roller 10. For

an&’tﬁ@hbﬁter rollér P2 prSkiniate tigs saBplgfr@Hér"’P@ fakEespedb H¥crease ratio of
ler 10 has a speed of 38.8 RPM and the first drive

-6%%40”3"%3)@'1& ;Igstﬁ t aﬁ?érzlgtﬁIFﬁZBP&fs : rofn‘)ﬁl?'rﬁllétfmh%r example,

heat er e sup has

v Rt e A R 6 HE8 P8 3B RPM anc e
first UVE TEIEPAE RasPLpSSd of 36'4' RPRF rdég¥ctil8ly if the heater roller 22 distal
the supply roller 10 has a speed of 40 RPM. As such, a speed difference between any
two adjacent ones of the first drive roller 21 and the heater rollers 22 in the heating
zone 20, a speed difference between any two adjacent ones of the cooling rollers 42
and the second drive roller 43 in the cooling zone 40, and a speed difference between
the rollers in the cooling zone 40 and the rollers in the heating zone 20 together can
stretch the film 70 in the stretching zone 30 conveying toward the take-up roller 50.
Moreover, average speeds of the rollers in the heating zone 20 and the cooling zone

40 can be adjusted depending on the desired stretched length of the fiim 70. It is
-11 -
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zone 20, a speed difference between any two adj acent
ones of the cooling rollers 42 and the second drive
roller 43 in the cooling zone 40, and a speed
difference between the rollers in the coqgling zone, 40
degigned that the average sprechebthenglizenia the @%ﬁ!@er?@rnecﬁfﬁ ipgreater than
stretch the film70 in the stretching zone 30
thatoefitbgiraliersdndhelheating 2eee 29. rol | er 50.  Moreover,
aver age speeds of the rollers in the heating zone 20
ands tshewroml FK§ & dhe firdddowe rolierad] uthechieatep coltira22orand the third
the desired stretched length of the film70. It is
drivéTrollers2 §irethe hedtirighzomey 20age ofxte dit the shmer spdeat which is less than
the cooling zone 40 is greater than that of the

thé @pleet Sofi dhyt BEtHRERIUAMId AR FolRP 4 1/\3hé evling Folldré425 and the second
t he flyst rive roller 21, Fhe heat er yol ers 22, and

driveSoli&r 48l in tHd ¥&ollryf 2&He 48 ih %ﬁbhﬁid?ﬁmeﬁ}@sé,%é 180rtR Mfive roller 41,
rotate at the sane“speed which Is less than 5 the

th% %gﬁﬁnr%forlgﬁl 49 aﬁ@?héa %g&%lﬂile drile ?ol[?‘i"zl'aelh thd E«):Iofaﬁlﬁg zqne 40 can rotate

ers second drive r

a6 S8R e b, b8 il R sk of s f3 bl roter 21,
thé’ En%%?eg rg ér\éﬁ%:aygﬁbegﬁlé@g!n;mh Fglﬁe?r%ﬂl :@%@éﬁ%%tlﬁaé%%ﬁr@ in operation.
- Ve cheanvantion Rereinidisciared Babcpact dssérioed By means of specific

heati ng zone 20 in operation. 10 Wile the invention
emkediments, Suinerreys aedifiealipnscand vardationg Gaulghbe gpade thereto by those
speci fic enbodi ments, nunmerous nodifications and
skillediinthe ag withdul departingeiromdhescopg andapisit of ithe inventian set forth in
the art wi thout departing fromthe scope and spirit of
thé klaimsvention set forth in the clainms. -12 WHAT IS
CLAIMED IS: 1. Afilmstretching apparatus nounted in
a housing, conprising: a supply roller in the housing
adapted to deliver a filmto be stretched; a take-up
roller in the housing adapted to wind up the stretched
filmthereon; 5 a heating zone between the supply
roller and the take-up roller and proximte the
supply roller, the heating zone including a plurality
of heater rollers sequentially

-12-
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di sposed therein, wherein surfaces of the heater
rollers are rotatably heated to soften the film sent
fromthe supply roller by frictionally engagi ng
V@Wﬁtﬂg}@g ling zone between the supply roller
I:ngrol | er and proximate the 10 take-up
[l er, wherein the cooli ng{ zone is spaced fromthe
1. heﬁtfi!rﬁgst%ﬂanwpaarastweﬂ UHIRG iy éthUStf‘er COBMNSHY: zone
includes a plurality of cooli % rollers sequentially
di 3568l noller isi the l*@a@mg:mmﬁg  geliver afkn o bgtsaiatmd
speed greater than that of each heater roller so as
t oadakeeuptreller in fee bodsinfadapded hewimtkup the stretwheddilm thereon;
rollers and the heater rollers for stretching the
soatheatidg zohehetweemn the Bgpsiy rellertamithedake-upndliéhand proximate the
passing filmis cooled by surfaces of the rotating

L?I@W irfitler’ Qhé SHatingr zbhe i inBlutiitg ahpReay oft héa@rﬁ%‘lléfbe@equentlally

I'm a first bracket at one side of the housi ng and

di$j5od et CRREr&n %gffhfﬁéé o¥ H‘leeﬁeétﬁt killers GRE P%}agablxl\geated to soften

hateih!
retract ab? ext ende erefromto |s ose

th?r.“‘*e%.\@@nﬁﬁh?ﬁ*@a %?éﬁ%'*e?kvtfﬂ&'#%*&%‘graﬁf ‘i\gﬁh’zo 2
k
Se&%ﬁ@hﬁ%ﬁ@nﬁ&eﬁvﬁem&ﬁsﬁw roffRe 5 ok §éas " groximate the
ol e gl 86 256 ﬁnigzt%e”disdgbgaéf@mohm Fpaing zone vy
ed with the filmfor flattening; and a thir
stigeling zoe, dhe cogling Fone insludre 3 pﬂtytahtur%mhngnrqﬂﬁ@ sequentially

housi ng and having at |east one third idler roller

dighsed r%ﬁ%!ﬁt gBrly corling dellprhas afrotatingospredigegaieethan that of each
between 25 any two adj acent ones of the cooling

heaten roller smasfioigenemtald speetydiffedendea betweenf thersodling mgllers and the
cooled. 2. The film stretching apparatus of claim1,

hefabert Fodlers dompsirsiching thel Sofiened dilrh pawsing the sthetohing zone, and the
roller in the heating zone and between the supply

passingefilmaistboolstbbp sutfaged optHRY rd‘tét'iﬁqeééolmg@dllgm fbrlflitmg the shape of
supply roller, each first drive roller Deing adapted

thé atrefihedfiitine filmto be stretched to the proximte
heat er roIIer wherein each first drive roller has a

roj ?i?étrlﬂaﬁ?@teé{ 6r%3§tdbrﬁrigé gﬁuve g %ﬁtl‘f 'gnrat}ﬁ@t ﬁ!eégf bﬁé f ést idler roller

and east one secon coo

eacAetrABBLRFEVRADH Mefdtthn 8 bedibFbsed between any two adjacent ones
of the heater rollers and frictionally engaged with the film being heated;

a second bracket at the same side as the first bracket in the housing and having a
plurality of second idler rollers each retractably extended therefrom to be disposed in
the stretching zone and frictionally engaged with the film for flattening; and

a third bracket at the same side as the first bracket in the housing and having at
least one third idler roller each retractably extended therefrom to be disposed between
any two adjacent ones of the cooling rollers and frictionally engaged with the film
being cooled.

2. The film stretching apparatus of claim 1, further comprising:
-13-
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and one of the cooling rollers proxinmate the take-up
roller, each second drive roller being adapted to
convey the shape fixed filmto the take-up roller,

Wi EAdt st ﬁﬁ&oi‘tﬂleﬂ il i Ketirgy zdh’ésar?d béﬁr?éém&e%ﬂﬁﬁﬂ& roller and

greater t at of each cooling roller. 3. The film

onBSE I RAGORAER taRindieInE! Suppy Tollek, SRIPFIst dile roller being
adBfedip Ry e Al IFRE @&ﬁ‘ﬁ’g}h%’ﬁ%ﬁ”‘%ﬁﬁet&’ﬁ& rgfé! Gherein each
firstdrivBubfien s fotetne apeptiess fat Baf Sredeh fRxlef Poifbr ond

roIIer has a rotating spe reater than that
heateastiang saconghiverofl %b@tthgr‘?@ iag Zzene anﬂ&@twgpnihe take-up roller
the cooling zone and between the stretching 15 zone
andrenept the copling sellara premate $he takewit wlleR cach second drive roller
stretching zone, each fourth drive roller being
belr[gapﬂantadotccmmegy tthe sheipecfixed ditd fo the éakedupinolier, owherein each
the proximate cooling roller wherein each fourth

sedond drivelrditer Hassa eotatitgspeed gpeatdr thessthabaheadkacooling roller.
each cooling roller. 4. The filmstretching apparatus

3. ofTHd ﬁlmrsﬁetchhﬁjﬁ rafhof dlaim 20furiter cohipisinggach 20
heater roller, each third drive roller rotate at

t NG 1884 'd]ﬂ/esrl%ﬂéﬂrn the hEMting 20mesdriEbEN the stretchmg zone
apparatus of claim 3, wherein eacCh fII‘St drive rolle

ango&?é %’f RE teatbi Fdilers ?ﬁ@i;hme Stﬂé%‘i %%chofﬂtrﬁrdnve roller

|spose nore distal e supply ro ?han e

bem %@a;?trgh\g/tﬁ eéq%é)?ﬁrtné%to@%ﬁég ?ﬁrgﬁoﬁﬁ%%i&t&ﬂﬁ@tz'ggg, ﬁr@%ﬁ&n each third
rd drive roller dispgsed S th

arig@nisy s ¢ Svtalifa sposd gsend rbﬂ*%fﬁ%?h hgpterdSier; and
third rotati greater than t
r it al?aﬁfgogsiéﬁﬂﬁefrwpn@ lf iy tBe SKceing r@r@pﬁaﬁigt 858 the stretching
claim3, wherein each fourth drive roller, each -14

zope ANchgne & [tae coafiag sallars rewmmatarthe stieishing zopeaeachfourth drive
the sane rotating speed. 7. The filmstretchin )

roligsheing adapteddpomvey thiselened-and flatiened fitm tﬁvg"& ploximate cooling
rotates at a fourth rotating speed, each cooling

rolter| Wherein sachefburiby driye sellerahas taheotatihg -speedr less dhan that of each
than each fourth drive roller rotates at a fifth

coblmgtolley. speed which is greater than

4. The film stretching apparatus of claim 3, wherein each first drive roller, each
heater roller, and each third drive roller rotate at the same rotating speed.

5. The film stretching apparatus of claim 3, wherein each first drive roller rotates at a
first rotating speed, each heater roller disposed more distal the supply roller than each
first drive roller rotates at a second rotating speed which is greater than the first
rotating speed, and each third drive roller disposed more distal the supply roller than
each heater roller rotates at a third rotating speed which is greater than the second
rotating speed.

6. The film stretching apparatus of claim 3, wherein each fourth drive roller, each

-14-



10

15

20

5 the fourth rotating speed, and each second drive
roll er disposed nore proximate the take-up roller
than each cooling roller rotates at a sixth rotating
speed which is greater than the fifth rotating speed.

cci%nng hendr %Hg %ﬁé{a‘&tbﬂg o?ﬂ@%ﬁér”t%té?cé 4t % Sahe BRI hed.

surface o irst, the second, the thirad,

7 b 1o A S ! B ach BEAS d e ol e

o 50 oy B ERRSTRR oAb e HHESE et

t he second, th hird, and the. f th, drive rpol|ers.

roliy theREAGN foLBh iiveirohe iafar ot Aoy eiia soeecybichis greater than
each heater roller is a hollow cylinder which s .

thgfaprth dotasingtsneeda andreach sepand ¢iavg rRjles disnosediagte proximate the
transfer coefficient. 15 11. The film stretching .

takepyr roflesthan eadh codingwolleriotatea @b acibehiratpting speed; whigh is greater
hol | ow cyl i nder which is adapted to store a second

thiehdbe ifth aufatiogspeedond heat transfer coefficient, and

-wherein the second liquid is different fromthe first

8. | THediimktretdiiag Bpbaratus ef chirm 3, ateaciataisuridcecoieeantof the first, the
further conprising a fourth bracket at one side of

sddtmdNHesihg, ah8ehé Pt dAva ediRs Raformed| dfabiatéial of high friction.
fourth idler roller each 20 retractably extended

o THE Ak RPN S aoAperch g sty of iruric
pdriGhE RSihY&FEn the'Surface of each of the first, the second, the third, and the fourth
drive rollers.

10. The film stretching apparatus of claim 3, wherein each heater roller is a hollow
cylinder which is adapted to store a first liquid having a first heat transfer coefficient.
11. The film stretching apparatus of claim 3, wherein each cooling roller is a hollow
cylinder which is adapted to store a second liquid having a second heat transfer
coefficient, and wherein the second liquid is different from the first liquid.

12. The film stretching apparatus of claim 9, further comprising a fourth bracket at
one side of the housing, the fourth bracket has at least one fourth idler roller each

retractably extended therefrom to be frictionally engaged with the second drive roller

with the shape fixed film passing therebetween.
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