" 21 75622 -1- METHOD AND APPARATUS FOR HEAT TREATI NG A HEAT- SHRI NKABLE
TAPE- LI KE OBJECT This invention relates to a heat treatnent nethod and
apparatus for stabilizing the dinmensions of a tape-like 5 ObjeCtgfﬁ Eg'
of a‘heat-shrinkable material prior to subnitting the object to ?:539? :
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A tape-~like object made of a heat-shrinkable material
15 often requires to be preshrunk by a heat treatment in order
to obtain dimensional and.structural-stability. This is
particularly true of a slide fastener tape or of a fastener
chain having elements consisting a formed plastic monofila-
ment secured to a tape, in which the tape or chain requires
20 the removal of residual strain or deformation in a weaving
and knitting process, bead forming process and sewing
l,) | process. Since the tape-like object is subsequently sub-
jected to heat in a dyeing process, it also requires to be
heat-shrunk prior to dyeing in order to be provided with
25 dimensional stability.

More specifically, if a fastener tape were submitted
to dyeing without first being heat-treated, the tape would
wrinkle, twist and bend due to unregulated, rapid shrinkage.
Since this would make it impossible to obtain a configura-

30 tion having a prescribed bias, the pitch or spacing between
elements on a fastener chain using the fastener tape would
become irregular. Moreover, since the uniform flow of a dye
solution would be impeded by shrinkage of the tape-like
object would around a dyeing beam, uneven dyeing would occur.

35 Accordingly, heat-shrinkage prior to dyeing is necessary as
long as the tape-like object exhibits a heat shrinking



35 Accordlngly, heat - shri nkage prior to dyeing is necessary as long as the
ape- | i ke object exhibits a heat shrinking -2- property. This i.s true
only for heat-shrinkable synthetic resin fibres |ike polyester, whith
comonly used as the tape material, but also when mxed fabrics are._
d. .1t™>~is also inportant to effect the heat shrinkage 5 without cagqh#g
hg tape-li ke object to slacken or entangle, and of upnost inportance

hdw to performthe heat shrinkage to the maxi mum required degree when the
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15 the passage of time. If the rollers are merely driven at
the same speed, therefore, the tape-like object will sustain
‘'a large tensile force at the initial stage af the heat
treatment. There is need of an apparatus faor preventing
this phenomenon by applying a heat treatment to shrink the

24 tape~like object sufficiently without the object sustaining
substantially any tensile force along its entire length
or under a condition where only a small, constant tensile _
force is received, while at the same time avoiding slackening
or entanglement of the object. An example of such an apparatua;;

25 is disclosed in the specification of Japanese Patent
Publication No. 42-8751, published on April 21, 1867. The
apparatus includes a heating unit having a plurality of
drive rollers for sensing the tension of the tape-like
abject, which is fed by raollers. The drive raollers are -

30 adapted to drive the tape like object in such a manner that
the tension is held below a certain value at all times.

' With the above-described conventional apparatus,
however, a number of disadvantages are encountered. -Specif-
ically, the final length of the tape-like aobject following

35  heat treatment is not regulated in any active manner, and
- local differences in heat shrinkage translate directly into
a deformation in overall shape. Also, since the tension of



'30 adapted to drive the tape |ike obj ect in such a manner that the
tensiaon is.held below a certain value at all tinmes. Wth the ' 8
above- descri bed .conventi onal apparatus, however, a nunber of disadvantages/ -
are-encountered. Specif- ically, the final |length of the tape-like abject/
foll owi hg. 35 heat treatnent is not regurafed in any active manner, and {
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THe result is poor procesSing e |er¥cy. ere the tape-li ke object Is
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by cooling follow ng the heat treatnment. However, an apparatus capabl e of

dealing with tRrsiabhept | vede te Rpe-AMREL | MILEL 18CHQAbNG HhO1)diRePMRSE AL,
invention there is provided an apparatus for heat treating a tape-like

.0bj ect, &onpri sbrepver) heat setting is cariéed ioa tyicbolimgi Ndplawidsithg Heak _
est abl i shing therein an environment consisting of a high-tenperature fl uid,
and a pluralitgreftmentst Hovevee, ral kpgarapuo\ciaderlsi pfidkelidwe witsithgs f or
feeding a tape- |ike object wound therearound; a feed roller for feeding
the tape-|ike 6bfesddvein ésmtgavuslablesheating unit; a cooling unit having a
discharge roller for feeding the tape-like object fromsaid heating unit
into a cooling at mospheEding figideneraesrt JonpPHicAgttate tvBFPYifedt Hbsphere
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and control means for rotating sai , sal irst drive rollers,
said second drhxﬁiﬂbﬂk$ﬁy'c§“§13ting of a high-temperature fluid, and a plurality

of first drive rollers-proyided inside the casing for feedin§ é.tape~
like object wound therearounds
a feed roller for feeding the tape-~like object into said
15 heating units; '
a cooling unit having a discharge roller for feeding the
tape-like object from saild heating unit into a cooling atmosphere,
a housing for confining the cooling atmosphere which cools the tape-
like object fed in by the discharge roller, a second drive roller
20 in the housing for feeding the tape-like object wound therearound,
. | | and upper and lower guide rollers provided inside the housing, and
control means for rotating said feed roller, said first drive.
rollers, said second drive roller and
said discharge roller in such a manner that said feed roller rotates
25 faster than each of said first drive rollers, said first drive rollers
rotate gt a progressively lower speed from asupply end to a discharge
end of said heating unit, sald discharge roller rotates slower than
each of said first drive rollers, and said second drive roller rotates

slowver than said feed roller but faster than said discharge roller.
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a' 'd heating unit, said discharge roller rotates sl ower than each of

@\ Airst drive roIIers and sai d secangl drive roller rotates slower_ than
sal-feed rol |l er but faster than said discharge roller. -4- Inthlsé'-“
ofitext, high-tenperature fluid" means fluid at the high tenperature
required for the heat treatnent. The invention wll .be described by way of
exanpl e with ref erlentieist contieat acthdoipeheppenptdraviilogs’ meansvfilohd laitke
reference 5 characters designate the sane or simlar parts throughout
the figures thaehiahf tennereturedreaingd forFthe hea§ draatyiege. view, with portions
shown in section, illustrating the overall construction of a heat treatnent
appar at us enbodyl ﬂ@et’ri\é'eb?jé%'eﬁ%”l H?e‘fﬂsFé-H’edlby way of exampleppyth 2 js a
schematic view illustrati n roup a heating unit included

in the appar’&tfﬁ%e“(’if B dhesd “P‘“ “’é sdré"”t??ﬁ’v '?e\R?hE)‘Fh £Hke &5 5?%{'[‘355 shown in
. Fig.. ]5 Fi g. char?c ers gJ(faE%naQ:f §her '5959%% CJL_II‘i\iES Jaaer: hqltng} uQ. E dl ffer ent

tape-11ke objec Ied CII‘C .

di agr am show, gegf}]e In th@NHISGEAGNS betvveen rol I er dr| ve units and a control
apparat us. Perencer:/viﬁF fi rstdytge had to Fig. 1 to describe the 5 overall

constructi on of arbgatl §5ealTBNtviaPPaAeh Yoredhd¥hdth LR REESENt | nventi on.
The apparatus includes a heating unit 1, a supply unit 3 for f'eedi ng a

t ape- | i ke objiecdtrdtinyg @né harebent Icﬂgsﬂtﬂb{:idh ofiNd haa tlitsehtne®€ abpakaths Or \J :
extract -

embodying the present inventiong
10 Fig. 2 is a schematic view illustrating a group of rollers
in a heating unit included in the apparatus of Fig. 1;
Fig. 3 is a top view of the apparatus shown in Fig. 13
Fig. 4 is a graph of shrinkage curves pertaining to three
different tape-like objects; and

15 - Fig. 5 1s a simplified circuit diagram showing the



ing-the tape-like object 2 fromthe heating unit 1. The ld heat i ng uniy
~has a casing 5 for establishing an atnosphere of high-tenperature air
. therein, "and a plurality of rollers 6 arou whi ch the tape-Ilike obje tl? :

Ai'r

is wound to be fed thereby. Provided insi the casing 5 is a heater
drawg-i-nto the casing 5 froman air intake 8 thereof is fed 15 into
heatef~”where the air is heated before being fed into a duct 11 by a b
9. The duct 11 is arranged in such a manner that the tape-like object 2
wound around t hgohabteiond bétwedw! teliler tdrive Ureittsechral r2 icontnadi f or m
.manner. Air mhiéh Q?%thgated the tape-tike object 2 after being injected 20
toward the rol | 2PR %ugh nozzl es Na and has accunulated in the casing is
charged fromdi scharge ports 10 and 12. Though air is used for heating the

t aple-l i ge_ obj ect: i ln thﬁe'f&éﬁééz g&ﬂh efm&'Aswtna@rab %‘éjgt.atlgﬂ:d; L?édézﬁb@ lmg
enpl oyed in a simlar, manney. . shown .in Fig. 2, e rollers

are dlvided SntBVPFALE CORRERECTINN (F AT TIFAFIRRR SRFArAFUs, enbodying
respectively. Eachthelpresént sipventien. wiThe apparatiue indliudes & heating
"shown. As illus ed i ' , SEHh far ’b#%@ 15 and
16 are arrahged{l{’gxzbg' 3% g‘%@ﬁ%e\féf%o{ git%e%g{)y r,esg.m;éact"lIH (aeﬂ,?‘lk\j/ezou i't§ %7,
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. ~drawn into the casing 5 from an air intake 8 thereof is fed
15 into the heater where the air is heated before being fed into
a duct 11 by a blower 9. The duct 11 is arranged in such a
manner that the tépe-like object 2 wound around the rollers
6 is supplied with the heated air in a uniform manner. . Air
which has heated the tape-like object 2 after being injected
20 toward the rollers through nozzles Na and has accumulated in
the casing is charged from discharge ports 10 and 12.
Though air is used for heating the tape-like object in the
illusﬁfated embodiment, any suitable fluid can be employed

h

in a similar manner. _
25 As shown in Fig. 2, the rollers 6 are divided into
' first, second, third and fourth groups 13,'14, 15 and 16,
: respectively. Each roller 6 is provided with a sprocket,
_f» ' which is not shown. As illustrated in Fig. 3, the four
) groups of rollers 13, 14, 15 and 16 are arranged to be
30 actively rotated by respective drive units 17, 18, 19 and 20.
By a combination of the roller'sprockets in one group with
_ the drive chain 21, 22, 23 or 24 corresponding to that group,
T the rollers within the group may be rotativély driven at the
same speed by a single:drive unit. The rollers 6 thus
35 serves as drive rollers. ' _
Shrinkage curves exhibited by three different tape-
like objectshaving a heat shrinking property are depicted in
Fig. 4. It will be appreciated that while degree of



Me for all three of the materials. In order to effect shrinkage
gagnditions in which the tape-like 5 object is substantially free of
or in which a regu- lar tension is applied thereto over the

of the object length within the heating unit, it is reqU|red t hat’

f ee of reduction in rotation speed of rollers 6 in the second greup
A Tespect to the rollers 6 int e 10 first group 13 is great, and i
arly, that the degree of reductid®n.in.rotation speed of one group with

respect to the, immedi cedi i | 0 0 rdly
to the thi riPEHRFasR ‘ﬁﬁl’%er;gf ﬂq‘\agt%e re&%é’ﬁ%o% | ntté%egétg W% one
group to thshrinkagsiia rsiqmnm ithe gftante ofs heating gnd dipdnishese
tape-1ike Qbm?ttﬂwewplm ti}?ﬁ&%’é thd rate¥iwld.cquin tddiated he

reduction in_rotational ollers 6 e first 13 with
respect to SE¥RY srlm:rrg?a ?‘r@%’ﬁ%ﬁ‘f‘iﬂwﬁn é'q"\ﬂq'\ 3’1 p%rq?%edem des
t he speeg adsbjm:tch:.s mmsaq:muddd.yotﬂm of iterfsicbmramoin mlﬁ.@kt lae riegat-
treatnment, {5t tid qggﬁ; i ve unit
26 for dr|V| ng {%‘% %%é éﬂ%ﬁ%x{&eeﬁ;ﬁr{s 1 %5 20 for
the roll ers°163¢¢1tt¥@9:@1 V@s"ﬂtﬂrm dﬁi}'ﬁé‘?lynlﬂv it 1516%1 2dapha® so as
to drive thend esshred |of Qéa\ﬁuidmeiwqrdmwlmdmldﬂerrm@w 62%nat

speeds whic dlfter ron1on not wn Li,n Fi e _dri e units

Tpeets. Mo G LI K e fia B sk Felngka o0 Sa0 e Uaon-

ratus 2yg vxﬁu:slt |g;rmxtap1330hs @rRAp yarehc sidiihar lyni tthat (the dgmedoii gnal
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rollers driven thereb roper ate

advance fr dﬂ“ﬁ?@%ﬁ#%l&@%‘:ﬂﬁ'% Qi‘m%mé‘?c(ﬁﬁ?%%@‘bﬂj% -
treat ment isofgteitiixrd hendottie Cﬁonmmﬁrgﬁdlfps?ﬂ wilttp ugdie mdmﬁomﬁm um such
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proper Ui \@huinkage |urydtdferthpstanawlike @hmqmemqu:m rtgeatmentat us
can It is also required that the reduction in rotaticnal speed
of the rollers 6 in the first group 13 with respect to a
feed roller 25 in the supply unit 3, which roller 25 decides
the speed at which the tape-like object 2 is fed prior to
20 the heat treatment, is the greatest. To satisfy these re-
quirements, a drive unit 26 for driving the feed roller 25,
and the drive units 17, 18, 19, 20 for the rollers 6 in the
corresponding groups 13, 14, 15, 16 are adapted so as to
drlve the feed roller 25 and the corresponding roller groups
25 at speeds which differ from one another.
As shown in Fig. 5, the drive units 17, 18, 19, 20
and 26 are eléctrically connected to a common control appa-
ratus 27, which is adapted to supply each drive unit with a
command signal designating the speed at which the drive unit
30 is to rotate the roller or rollers driven thereby. Data
' giving the pfopef roller speed calculated in advance from
the shrinkage curve of the tape-like object to undergo
treatment is fed into the control apparatus 27 through an
input medium such as a punched card. 1In response, the con-
35 trol apparatus 27 produces command signals commensurate with
the data and applies the signals to the proper drive units.
In another péssiblé alternative, the contrdl apparatus can
be provided with an internal microcomputéx programmed to
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be provided with an internal mcroconputer programred to conpute roller
speed autondtically and to apply the result- ing command signals to the
drive units. Wth this expedi- ent, therefore, one need only enter data
i ndi-cati ve of' the measured degree of shrinkage of the tape-Ilike object.
The sypply @nit 3 includes the above-nmentioned feed roller 25, a guide
roller 31, a pressure roller 32 and a guftde roller 34. The tape-Iike om

2 is passed over the guide roller 31, travs S nder essurg bg%meen t
feed rol | er 25comPUke-Iller speed gutopat ?r 398r s2PReYt s "0'h
roller 33 and ditigdeomrand signadisore khendrive unibtstheWhtht thisuexpedi-~ The
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SED 15 Eor§ shaft by Tae wp@atynﬁat;tser QWcS&deBegubaabeget-henamnedtf@éa of
thé wei ght 37

_ by .t.he ust nent, scr nabl es _the_tapeslike,9biect 2 to
be subjected t&yélﬁghgidnapﬂ@§gfeff e 33608rBﬁﬁééuﬁftgo}%égn%?eé?éla
consituting theguikesctol lEre 34sat Thueeatapsnﬂ.zkeneibuecnszrriy passedcovéercthe o

uni formal i ze 2 e di t d o Cce
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sect]on cool ing Pree
t he former ahmféi%aF é§4aﬂfe§§H§Pg§°4&PFeP2 BBﬁthgﬂlﬁﬁaYBF?%?stﬁS tems
47, 48, 49, @HCE:JdiiAﬁrongexde3r andeguide Tdlle?. 3A beferagbéindefedeinto the

cooli no_combar el 4 V1Y { B’ JARa L ARABE! 33, 1HMhGRn LERVEN Sode ! dE"

the\gpper and 1'6Wer Co0
is drawn in fr@f @n lever ﬁlﬁewhssht hisopgNofedz abguNbabyuapgatt Sbﬂfﬁeﬁ cethe
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Drive units 57, 'a S%Lfg qir'll \Qar;]: }af.l.eeegu‘fr %lellgggsdlsplgéedrgg S%R\'réetx tﬁe sup-

' 15 port shaft by an adjustment screw 38. Regulating the posi-
tion of the weight 37 by the adjustment screw 38 enables the
tape~like object 2 to be subjected to a tension preselected
in accordance with the material consituting the object. The-
heat treatment conditions may thus be fixed to uniformalize

20 shrinkage.' ' '

| The discharge unit 4 includes a cooling device 41 and
a diécharge section 42. The cooling device has feed rollers .
43, 44, the former also serving as a discharge roller, upper
guide rollers 4S, 46, 47, 48, 49, and lower guide rollers

25 51, 52. A housing 53 defines a cooling compartment 54
around the tape-like object 2, which travels between the
upper and lower guide rollers. Air for cooling the tape-
like cbject 2 is drawn in from an air inlet 55 through
nozzles Nb by a suction device, not shown, and exits, after

30 cooling the object, via a discharge port 56. Drive units
57, 58 for driving feed rollers 43, 44, respectively, re-
ceive command signals from the control apparatus 27. 1In
accordance with these command Signals, the drive unit ro-
tates the feed roller 44 at a speed lower than that of the

35 feed roller 25 but slightly higher than that of the feed or
discharge roller 43. The tape-like object 2 is thus cooled
and heat-set while being elongated by the action of the
rollers 43, 44. The feed roller 43 is rotated slower than
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ceive -comuand signals fromthe control apparatus 27. In accordance wth

these command signals, the drive unit ro- tates the feed roller 44 -at a

speed l.ower than that of the 35 feed roller 25 but slightly higher than .
of the feed or discharge roller«l3. The tape-like object 2 is thus.
ed and heat-set while being elongated by the action of the rollers, 43,

The.Teed roller 43 is rotated sl gwer than the rollers 6 in the 7 .
rth group 16, with the actual raotational speig dependi ng upon t he
finkage cushe rodlere & d5:the EouRFNe8FI9R 18y Bn?'?@) actu¥lape-1i ke obj ect
in this mannascatiichel Sspeedockpenping upopr e et iskage chavet b€ the
satisfactorilagshighofiicdCl. 10 endow it with a prescribed shrinkage

factor. The coolin rocess also heat-sets the objegt, so that the shrinkage

factor provided wi Ppgshenipg k’éﬁ weréiy- %1{]'§‘n2{2e§’;‘f-1 magoeF b‘f'gﬁt'o

rel i abl ySsuppdol iagsiwskerpennreysisigetones sthac sasiafagtarilypsbtunie obj ect

]E_hat meet Shaéﬂja{cﬁegsmﬂq;ﬂ@ﬁe _aeﬂu!a[ @ma?simhdedu ® Facastenernd ap?_ or "
ast ener chain .tha Q § ing. . ol arge section

of the di schqa°r°d'é"ﬂn?%§clf’n’a2?5§éﬁllgcfets?gfI g“r;' g%’%éﬁg L) verq'l %ghr ollers 61, 62,

63, 64, 15 shmdnkgaedfartos preyided widt pecrataiass| Kesyect Ehisnto ¢
respect i ve rmeskat ael s s ilbl et h’g iéllmulyat@ﬁbmmodh&unuuﬂ;hdy.'Md ers 6 of the
heatingsgni ty 368 gitH 4edahbl Piide RYbet | {NatOine@tSPSLEANS Shridllage | S

driven by a 'sin correspondin ernative] y, howevur,

, C 20 t. At
a drive unitf ’gﬁ"b?b\ﬂedéﬂd?%r ea‘cﬁaaﬁ&"'{fre tt%??lé ?Blfd'e’r?"ﬁ'sﬁhf t each

roll er can behatriiseto dte supoibtedbfar dpebsdifferent: fromthe others. V\hLI}
such an arangement thé | didchiagge O3 taloh 6254 ClMeN@ikenddyauagtes madber of

Qrive uni Loog duplle; bafiTsh LAS dARGTIAG colidiS 8] %6, B3l0skp fed at @

18 for guiding a plurality af the tape-like objects 2

into respective receptacles.
In the illustrated embodiment, the rollezs 6

of the heating unit 1 are divided into a plurélity of
grops each of which is driven by a single.'cnrttsponding

20 drive unit., Alternatively, howevur, a drive unit can be
provided for each one of the rollers 6 so that each roller
can be driven at a raotational speéd different from the aothers.
While such an arangement will raise overall cost qwing ta

~ thegreater number of drive units, it will permit the tape-

25 like object 2 to be fed at a speed which is much closer to
that required by the shrinkage curve of the object. It \_)
is also permissible in the cooling device 41 to actively
rotate the guide rollers 45, 46 at the same speed as the feed
roller 43, and the guide rollers 48, 49 at the same

3aQ speed as the feed roller 44, |

The advantages af the above-described method and

apparatuys are numeraus. Specificilly. since the tage-like
ot ject is heated uhile it is being fed at rate which conforms
to the shrinkage Curve thereaf, the heat tresatment can e

35 performed under a condition in which the overall length of
the object internally aof the heating unlt'is subifautially
free oftension or is constantly tsnsioned to a ptcserihed degres.
Further, since the rats at uhich the tape-likse cbject is feo is



that-requirted by the shrinkage curve of the object. It is also.pernissible/

in the cool.ing device 41 to actively rotate the guide rollers 45,,46 at tHe
sanme speed as the feed roller 43, and the guide rollers 48, 49 at the sa

30 speed as the feed roller 44. The advantages of the above-described-. \’
meét hod_and apparatus are nunerous, Specifically, since the tape-like

obj ett i's heated while it is being fed atQrate which conforms to the
shrinkage curve thereof, the heat treatnernt can be 35 erfornmed under a
condition in mnaahlehedoeétavslvehgtﬁ°b¥e¥ﬁeWBbf%c?r¢n?é$h3w|§°B¢t%%@lr,

heati ng ugié LéoﬁHPSIEBFiEHEYFiﬁSE Qféeﬁsi?ﬂ Q?riﬁks 51§n¢éyfﬁfﬁi30ﬂﬁd t?
a prescribe e e. . Fu e si nge e rate, a icC e tape:)ike objec
fPrea s FelERata; bashlonyary widral farid e EafuatiGh | SE Ene S feAl)
control of thedéesahotinoceouroévehrifikbberesaperliocakdvaniationdl infeishirdage
and undesi gabl i of i S r n. | here are

| acal varigtioggg?%géﬁ?;%ggcé S*HSCﬁg#§§§egﬁgt?ggér%ﬁgyn%gﬁgdr%£s appar at us
al so rai se proneecesgingfetfiaigney enaenablingprupbyrality efpkapesbike

obj ects to be mﬁﬁgﬁ@%eéoSi:émb&aaé@yéays;.ﬁmweé@@épy.by providing the
cooling unit I operates I n tanden1mnt£ { he heathﬁ rnlt, lge tﬁ§$-|lke
10  object, which haEYBERBTRRAEPecPePTRVLidtne cFRACAPtInRRE Hywh
precedLng heﬁtoﬁéﬁﬁteﬁn%m Caﬁdﬁﬂ anemednanmeheamghsmitmhtme tapeglike ;
stretche The_apoupt o ry equl & can r in
a reliablbonanﬂgﬂgc hewﬁﬁgﬁeh%%2@??%e%u%é$€%%$ F%c?ﬂgfgéf%Qgtﬁgp#@g% %ing
'coq;;pg 15 “sbepthesppaceding ahegt ativeatmepbuscamede apprled andheat-
polyester- basggyt gy keiﬁgl §6tet EREST ENERe | Smikish €0 £0sh PLAKEGE Or BRNILE 8@
pat ent application No. 84 12152 éSenlaI . 2 140 _051) fromwhich_this is
di vi ded. can therefore be controlled in a reliable manner. he

above-described method, inclusive of the foregoing cooling
15 step, is particularly advantageous when applied to a polyester-
based tape-~like object.

Reference is directed to our co-pending patent application
_No. B4 12152 (Serial No. 2 140 051) from which this is divided.



CLAIl M5: - An apparatus for heat treating a tape-like object, conprising: a

‘hez _'g unit having a casing for establishing therein an environnent
¢ isting of a high-temperature fluid,-and a plurality 5 of first-
yoll ers provided inside the ca5|qg3for feeding a tape- i ke obj ect_

t herearound; a feed roller for feeding the tape-like object into Said
g.unit; a coollng unit having a discharge roller for feeding the]Th“
i ke object fromsaid heating unit. into a cooling atnmosphere, a

ing for conflnlng the cooling atnosphere which cools the tape- |ike

obj ect fedEPﬁgE§=%he dlscharge roller, a second drive roller in the housing
for feeding the tape | i ke: obj ect mnund t her eAround, and upper and Iomer-

guide rollers proyjp ja‘lar [\Js0fod {RFGPQH%L o, BNhpl21ike obsct, compELLHHGO!

means .for rotating s feed to Said first drive rollers, said second

drive roller and w&ﬁa&%«ﬂ%u&%l €EadihgSHED e@tsmgﬁfngt RA-c3di 5h T eed
roller.rotates faster than each of said first drive rollers, said first

drive roll ehgifdHndhe cdhs fetlhe S EShaghl Yerpueturepend o, r &8 a ,smpllytyend to a
di scharge end of said heating 20 unit, said discharge roller rotates

‘sl owey t harfeesdstofriSai tolliskstpraiide H.@J;ilcﬁl’ she aadiryifolr Teeonth drtape-roller
rotates slower than said feed roller but faster -than said discharge roller
- 1ike object wound therearound;
a feed rqller for feeding the tape-like object into said
heating units | ' K_)
a cooling unit having a discharge roller for feeding the
10 tape-like object from said heating unit into a cooling atmosphere,
a housing for confining the cooling atmosphere which caals-the tape-
llike object fed in by the discharge_roliér, a second dnﬁm roller
in the housing for feeding the tape-like object wound therearound,
and upper and lower guide follars provided inside thé housing, and
15 control means for rotating said feed roller, said first drive
rollers, said second drive roller and said discharge roller in.such
a manner that said feed roller rotates faster than each of said first
drive reollers, said first drive rollers rotate at a progressively
iouer spegd from a supply end to a discharge'end of said heating
20 unit, said discharge roller rotates slower than éach of said first -

drive rollers, and said second drive roller rotates slower than said

feed roller but faster than said discharge roller.
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