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" HEAT{TREATI NG A TAPE- LI KE OBJECT AND HEAT TREATMENT METHODS Thi's i'mvent isgemy
rel afes ' to apparatus for heat treating a tape-like object and to heat
treatnment 5 met hods with such apparatus. The invention is particular
applicable to a heat treatnment nmethod an apparatus for stabilizing the

di mensi ons of a tape-like object consisting df a heat-shrinkable materi al
prior to subnitting the object to a dyeing process. The object, 10 e.qg.
fastener tape orM&CiEQEEAELr2¥MRATI3vi ng el ements consi st i MBNGDOS :f SLRdd
nonofil ament secured to a fastener tape, is dinensionally stabilized by
applying heat thereto before dyeing i.n order to shrink the object in

advance, and further by SHES R& %B QE'%CE ER& e 1§ REEDE Eshrinkage
step if so desired. A taperfége_ggTECg_ﬂH%E‘Ug—H—EE%TTS%TTﬂng?E mat eri al
often requires to be preshrug&§?bTaAgga§Fh§e§§gg?¥Fk@ ﬁﬁ?@éoﬁo obtain

di mensi onal and structural -s - ue of a slide

- 20 fastener tape or of a fastener chéin.haying el ements consisting a formed
pl astic nonofilanent secured to a tape, in which the tape or chain requires
t he renoval . of resi dphissinwemtDon ded ated |t dppar atemyifog dedtkni tting

process, bead form ng process andJsemﬁng process. Since 25 the tape-like
obj ect is subseqtesatyngudj bapedl tite helniect and to heat treatment

a

5 methods with such apparatus. The invention is

1vj . parﬁicularly applicable to a heat treatment method an
apparatus for stabilizing the dimensions of a tape-like
object coﬁsisting of a heétfshrinkable material prior to.

_ §ubmitting the'object to a dyeing process. The object,
10  e.g. a fastener tape or a fastener chain having elements
consisting of a formed_monofilément secured to a
fas;ene: tape, is dimensionally stabilized by applying
heaﬁ thereto before dyeing in order to shrink the object
in advance; and further by stretching the objgct after
15 . the heat-shrinkage step if so desired.

N ‘ " A tape-like object made of a heat-shrinkable
material often requires to be preshrunk by a heat
treatment in order to obtain dimensional and structural
stability. This is particularly true of a slide

20 fastener tape or of a fastener chain having elements
.consisting a formed plastic monofilament secured to a
tape, in which the tape or chain requires the removal of
residual strain or deformation in a weaving and knitting

process, bead forming procesé and sewing process. Since

25 the tape-like object is subsequently subjected to heat



- in dyeing process it also requires to be heat-shrunk prior to
.ng in order to be provided with dinensional stability. Mre C
:.ﬁblflcally, if a fastener tape were subnmitted 5 to dyeing mnthout frrst”
bei ng heat-treated, the tape would winkle, tw st and bend due to

unregul ated, rapid shrinkage. Since this;ywuld make it inpossible to
obtain a configuration having a prescribed"bias, the pitch or spacing

bet ween el enents on a fastener chain 10 using the fastener tape woul d :
become irreguliyy dyMin@OyelocesisNCatt B2sdnirbquArbkovo0obeandye-sntwkkON Woul d
be i nmpeded by shrinkage of the tape-like object would around a dyei ng beam
uneven dyei ng pedwrd tec dyeingcdar dirdeky tohbdat psbwidkdageiphi diménsilysang i s
necessary 15 as long as the tape-like object exhibits a heat shrinking

-2- property. sTaibd liigyt.rue not only for heat-shrinkable synthetic resin
fibres like -polyester, which are commonly used as the tape material, but
al so when ni xed f&BF@C§P&Féf&§é&1th1ﬁsaaf§§tFﬁﬁ6rFaHF veres fRbBRitbed heat
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heat treat menigpy diGiged WaYRde2t848dwdulllUhake it impossible to

obtain a configuration having a prescribed bias, the

pitch or spacing between elements on a fastener chain

10 using the fastener tape would become irregqular.
Moreover, since the uniform flow of a dyé solution would
be impeded by shrinkage of the tape-like object wouid
around a dyein§ béam. uneven dyeing would occur;
Accordingly. heat-shrinkage prior to dyeing is necessary

15 as long as the tape-like object exhibits a heat shrinking



~al ity of rollers and heated while fed by the rollers. However, the relatigsmy |
bet weén t he ampbunt of shrinkage and heating time is non- I|near ‘Wth theg
degr 8¢ of shrinkage being great at the beginning of heating and gr adual

di m ni shing with 15 the passage of tinme. |If the rollers are nerely

driven at the sane speed, therefore, theztape-like object will sustain a
| arge tensile force at the initial stage of the heat treatnment. There is

need of an appayAalus forrhqrse\i%mtlr@g Tnlartsoﬂ@@neaﬁnﬁeabysapphngea heat
treatnent to shrink the 20 t.ape-l.i ke obj i(;]ea?ufflc%entl%/gwthout

e
obj ect sustm%ﬁ"tfd"%ﬂlfst%rﬁ%”alﬁ%%ﬁyltlﬁﬁsPP 85+ aFBhg" eern?'PrP%”#’éngth
or under a camgid ia¥ tdeertapeninatardml,| butomdsanuhtensikedf baeics are

recei ved, whi I e t t‘#]:e argq_stol rm %\{.QJ gllgnggsleq;q;gggl gg (o Py cal gﬁg%ﬁgg&é of the

object. An ex SUch an ap aratu i sScFosed in
speci ficéli omldihm-dpmﬂaatté’wt tRglel-ildkei oA IREE 49- 8¥8akepudFi enkdn ke

April 21, 19644 oT#ﬂerarm% Ao tRGlckdes aokae%l BQr'ﬂBHn Hﬁ!lﬁga@ pmﬂf.aka@ev
of drive roIIers for sensing the tension of 583 %Bge- i ke, ob
p

fed by roller? hl%é"%ﬁll"\)@‘ rr(ﬂquérr§dard§9§69 w 8°HPT‘v8 ﬁ%ff'\i\géng ke
obj ect in sucdresdEited ﬂ&agretdte tension is held below a certain value at

all times. Wth the ghove-desgribed %%EV%EI ltgrgaltyﬁg ?FQE%REQO&GE{ & méy

nunber of di sadvant ages a e encount e ecif e final |ength

of the tHpe-|bkeswhjasted did dwiaty ts&atm@étpyt P@ansewpung ABPUPEgal BEeE-i n

any active Wﬁﬁdyf AN d 106 d dirfd @RS winl 1kededs By lakageouaasLatnomever,
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dliﬁgtlyllnto Eg relag¥§é(ggtmeéﬁ/rﬁﬁ'aﬁ%&% eoFAg%rln Eg%eaE ®h S@%ES” of
time is non-linear, with the degree of shrinkage being great
at the beginning of heating and gradually diminishing_yith
15 the passage of time. 1If the rollers are merely driven at
the same spéed,,therefore, the tape~like object will sustain
a lérge tensile force at the'initial stage of the heat
treatment. There is need of an apparatus for preventing
this phenomenon by applying a heat treatment to shrink the
20 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 apparatus
N 25 is disclosed in the specificatioh of Japanese Patent
Publication No. 42-8751, published on April 21, 1967. The
apparatus includes a heating unit having a plurality of
drive rollers for sensing the tension of the tape-like
object, which is fed by rollers. The dri&e rollers are
30 adapted to drive the_tépe 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 object Foilowing
35  heat/treatment is not regulated in any active manner, and
localelFFerences in heat shrinkage translate directly into

a deformation in overall shape. Alsa, since the_tension of



4%53‘-ated and the speed at which the object is controlled in accordance ‘
%Y t he tension sensed, only a single tape-like object can be wound argund
the'rollers at one tinme.  The result is poor processing efficiency. Wgere
5 the tape-like object is made of a polyester material. noreover, heat
setting is carried out by cooling follow ng the heat treatnent. However, a
met hod and apparatus capabl e of dealing3with this effectively are not

avail able. 10 - A believed possibility of the present inventionis to

provi de a H&®atedeandetthenspeed atpahdichs tded obgestatigs comigiod Lefd t he
foregoi ng defects encountered in the prior art. Another believed

possi bi | i t Y RoRGGeE d3neee i ths the tepsivinofensedy SMai @ &ig3E-1i ke obj ect
to a sufficient degree ,of shrinkage necessary faor delivery to a dyeing
process. stiape-4idEn 8P IBst §ady bﬁoé’?i%%l iatff“éfi,ttr’?& ﬁPéﬁéﬁts hvERE on is to
perform a t treat (9 cQrrec .and ls nne d to cope
rapi dly mﬁ?ﬁﬂghy ?ﬁﬁﬂg&sf%ngér 8°§f5§%gfﬁﬁé§ .EZ%ﬁﬁﬁﬁﬁ%?-beFPg3§d .

Dot ke S RSO Bk et P ugfAR ARG e, o

Zspect of 2 eloe@Nt in@at! 3RTe ing A'50\¢aded edN oRPBALWS 1y heating treating
following the heat treatment. However, a method and
apparatus capable of dealing with this efféctively are _
not available. A

10 A believed.possibility of the present_inventidn is

to provide a heat treatment method apparatus and
apparatus devoid of the foregoing defects encountered in
the prior art.

Another believed possibility of the present

15 invention is to submit a tape—liké object to a
sufficient degree of shrinkége necessary for delivery to
a dyeing érocess. |

Still another believed possibility of the present

invention is to perform a heat treatment in a correct
20 and stable manner, and to cope rapidly with any change
in degree of shfinkage. _

A further believed possibility of the pfesent
invention is to provide a heat treatment of a tape-like
object made of polyester material.

25 According to.a first aspect of the invention there

is provided an apparatus for heating treating a-



4 tape-like object, conprising: a heating unit having a casing for p
"establhi shing therein an environnent consisting of a hi gh-tenperature fly
and ; p[urallty of*rollers provided inside the 5 casing for feeding a
tape-1ike object wound t hereal ong; a supply unit for feeding the tape-IiKke
object into said heating unit; a discharge udit for receiving the tape-Ilike
object fromsaid heating unit; 10 - a plurality of drive units for
driving the pluredpéyliKe rabjeuts, compkidinge units being adapted in such a
manner that each drives one of said rollers individually or a single group
of said rollers; andacveatiolg msuits Haoringora rcalsliingg foxi ésphbildbhingof 15
drive units in such a manner that the rollers are rotated at a speed
deci ded by a shr?#ﬁﬁﬁﬁﬂ(ﬁR\R?YﬁrQqﬂ?Qﬁnﬁ9ﬂﬁ4§§Rﬂﬂ oft aj Righdéemperatinfaeai n

un

h ik b | 1y f f
e P LK 0%y bl o L S T O B TR e 11
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into four groups, gt oup 1S 5 A i scharge u

greater nunmber of the &Lgldey %&1@%& HeUHl g 135 tea %-ﬁ%‘k@ SBHBH{ YREb- 25

In this context, "high tenperature fluid" neans flui he hi

t enperat ure requgjfuj ﬁﬁtm’@ﬂm treatment. According to a second aspect

of the invention there is provided a heat treatnent nethod for heating a
a discharge unit for rece1v1ng the tape-like object

—_— '~ from said heating unit;

10 a plurality of drive units for driving the plurality
of rollers, said drive units being adapted in such a
manner that each drives one of said réllers individually
or a single group of said rollers; and

‘control means for controlling said plurality of

15 drive units in such a manner that the rollers are
rotated at a speed decided by a shrinkage curve of the
tape-like object in order to maintain the tape-like
Abject substantially free of tension, or under an
approximatgly fixed tension, over the entire travelling

20 distance of the tape-like object regulated by the
rollers, wherein said rollers are divided into four
groups, a group which is closest to said discharée unit
having a greater number of the rollers than a group
ciosest to said supply unit. _

25 In this context, "high temperature fluid" means
fluid at the high temperaturg'required for the heat
treatment.

.According to a second aspect of the invention there

is provided a heat treatment method for heating a



rst aspect of the i nvention while the obj ect succeSS|ver traverqﬂs
pIurallty of rollers around which the object is wound'in the 5 =
heatlng unit, conprising the steps of: obtaining, froma shrinkage curve of
t he tape-like object that is to undergo heating, a feed speed for the
tape-l1i ke object that is necessary to naintaian the tape-|ike object
substantially free of tension, or at an 10 . approximately fixed

tension, over h@%te@hlrriakhmwltlalpiag 14ike! 3G byhmeladBedei lad 0Obj ect
regulated by the plurality of rollers; and driving said plurality of

rollers in accapparatus Talacbhalfngedqsrtmd fiir stU G/ p citadEet hiehdinvaaitd ogr OUpPS
of said 15 plurality of rollers each rotate at a speed which is

different for ehdllegthepobfleeti sueckissiveaillyl thavdesesibaddbplmmyldtyexanple
with reference to the acconpanying drawi ngs, in which |ike reference
characters desiofnaiodleirs axoundr whilehl ahe2@bject jar woundr dmgithehe flgures
thereof. In the drawings:- Fig. 1 is a side view, with portions shown in
secti ofi, il usheatiing PﬁétovépapFlééﬁgtﬁ@Gtﬁ&ﬁpéf°§ heat treat ment

appar at us enbodylng t he prese t inven hemati c _yi ew

I S
illustrating a grolBt4fn3gd. from,p § 1P#a§eh€§FVﬁg°2nigelﬁéPEde&an t he

apparat us of Fbgje%f that is to undergo heating, a feed speed for the

tape—like'object that is necessary to maintain the o
tape-like object substantially free of tension, or at an N
10 _approximately fixed tension, over the entire travelling
distance of the tape-like object regulated by the-
plurality of rollers; and
driving said plurality of rollers in accordance with
the feed speed in such a manner that said groups of said
15 - plurality ef rollers each rbtaﬁe at a speed which is
different for each group.
The invention will be described by way of example
with reference to the accompanying drawings, in which "
like reference characters.designate the same or similar
20 parts through the figures thereof. 1In the drawings:-
Fig. 1 is a side view, with portions shown in
section, illustrating the overall construction of a heat
treatment apparatus embodying the present invention;
Fig. 2 is a'scnematic view illustrating a group of
25 rollers in a heating unit included in the apparatus of

Fig. 1;



; _ .
4 b Fig. 3is atop viewof the apparatus shown in Fig. 1; Fig. 4 is a
" graph~ of shrinkage .curves pertaining to three different tape | i ke objects
and 54 Fig. 5is asinplified circuit diagram show ng the -5
connections bétween roller drive units and a control apparatus. Reference
will first be had to Fig. 1 to describe the 5 overall construction of a
heat treatnent apparatus enbodying the present4bnventi on. The apparatus
includes a heating unit 1, a supply unit 3 for feeding a tape-like object 2
into the heating unitrig.amndig &i sepaviewusf t the fapperdtwstshowy iheFig.
tape-like object 2 fromthe heating unit 1. The 10 heating unit 1 has a
casing 5 for establishing an atnosphere of high-tenperature air therein,
and a plurality of rollers 6 around which the tape-like object 2 is wound
to be fed thereby. PrBigded imsaderape %ﬁs$h§1$k$%eaF%%%E%qurtaﬁﬁlﬁﬁémm
into the casing 5 froman air intake 8 éhereot is fed 15 into the heater
where the air is EE&?%ddbﬁfﬁF%nBeFﬁBeTb ke ?BJecCt®ttaRd py a bl ower 9 The

duct 11 d he, t K bj ect 2.
S ound t1e rol terse 323&%2%”&?@#?&% oS EEREE 1 Fotan Plofindilie,
AT




has heated the tape-like object 2 after being injected 20 toward the
3rs through nozzles Na and has accunulated in the casing is chargeqsh
M.di scharge ports 10 and 12. Though air is used for heating the gh
tape-1ike object in the illustrated enbodi ment, any suitable fluid can be
enployed in a simlar manner. 25 : As shown in Fig. 2, the rollers 6
are divided into first, second, thirdsgand fourth groups 13, 14, 15 and 16,
respectively. Each roller 6 is provided with a sprocket, which is not
shown. As iLbusteei6fsi Betv@en rollér f@kivegrumiss aind ol |esmsedsd, 14, 15 and
16 are arranged to be 30 actively rotated by respective drive units 17, 18,
19 and 20. Egpﬁrﬁﬁﬁﬁrnation of the roller sprockets in one group with the
drive chain 21, 22, 23 or 24 correspondi-ng to that group, the rollers

drive unit. The rolTers L serves as drive

exhi bi ted bgverprét aprfereptieapel 2jheaboieRITIRRT RPRATAEHS AP NP
IO][OIOGH% arﬁ deﬁécpegs%?t'Fiﬂwéeﬁtiéﬁ.vvii'ﬂmeb@? ﬁféaiﬁlmcﬁé a/\/rr%éaetj?ﬁ;gree
(0] -0- snri, ge_al ers aepengdl upon e erl rat.e

Shri nkage | BohRoR af PHRBLT aPEEETS hEdF | FRSAHIS o R S T T or al
three of thénteteheaheatingounet 1o ahdeztdisrhakgyeinitded Tamdixtmatyn
whi ch the téﬁgi- th_etégeb{xfﬁé b5jaubss aptim! {ie Th&Le Hlg tened L O, Ofprid! whi ch a

regu- lar te on is ,Qp led thereto over the entirety o
10 heating unit 1 has a casing 5 for establishing an atmosphere

ithin th yel ¥ et t 1 |
M EPin ine Oroup TRUEDERLAPLYE ViLLLVED o 06 PP PRGN W |

of high-temperature air therein, and a plurality of rollers \.j
6 around which the tape-like object 2 is wound to be fed
thereby. Provided inside the casing 5 is a heater 7. Air
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 tape-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 tépe—like object in the
illustrated embodiment, any suitable fluid can be employed
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,
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,
the rollers within the group may be rotatively 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

)



.object length within the heating unit, it is required that the degree of __:-
r educ; Ton in rotation speed of rollers 6 in the second group 14 with '
respect to the roll'ers 6 in the 10 first group 13 is great, and, ehl
simlarly, that the degree of reduction in rotation speed of one group wt

respect to the imredi ately preceding gLﬁup decreases at it goes downwardly
to the third and the fourth groups, with the reduction in speed from one

group to the .@ﬁ%&nﬁggggdi‘fﬂ%tii@ﬁeﬂ&iﬁ?euéén%ﬁé NRESr LA Ve A of

tape-1i ke object un ging. treatnent. It 1s also rfigurqg‘ihal t he
reduction in SHEIPKBARI 18pBidhoftt FRer 3FREF SO ReATIRT 1IS AP GUAFRLS wi t h
respect to a fwdeth rimeefo25ald theesuppl yhemmatdriabs ch IwldmieRTaleci des
“the speed at i t . - i ] i e rd t > h
treatnment, i s\g?ﬁe%tlﬁr ggf égggg‘?ohggg?s%ﬁ?ﬁ%éﬂ% el-c'In &J*?%hne‘%féotéégbgr]iq\% uni t
26 for drig ngbtleeti dsdsubstantisllynfreacofirtersionter 1im wisichh @ TEgYor

the rollers 61ap tResteh’ $sPapglNEadtRERPELd 3ovds, tHe. erdbifd®y aslapliRd so as
to drive the feed a roller gr

Lo dri Ve the e o et 20 LD e oL sEpondL g ToLl ol YRR P A
17, 18, 19, 2@&hendedfrear eferedticktahl yncootatien $peed cafmmrl bord réolirmppa-
et e, 3800 Sk, TUPOLLCRERRALLVER L WiTugs oIS o7
or rollergorifiast gEoapy 13 bt grgpt ngndhesppbparly ol that sthe Atk ed
in advance fro@due ishr iinkageacibrespbelhgst @Qé'%f&@p opi @€t rd Spableddhe
treatyent is fed int he control apparatys 27_through, an_i nput nedi um such
25 wopunched CAFEAIATeLYs pERSEAIPALIEGHE J8CFFAFoa Barit (109 STUHARILY
command si gnalt® dhvenmsbsudaradwithe fherdht grangsapplitesthdereduptaion tint he
proper drive Wyeled from one group to the next being a function of the
'.15 Shrinkage curve of the tape-like object undergoing treatment.
It is also required that the reduction in rotational speed
of the rollers 6 in the.first Qroup 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
_ drive the feed roller 25 and the corresponding roller groups
N\ 25 at speeds which differ from one another.
| As shown in Fig. 5, the drive units 17, 18, 19, 20
and 26 are'electrically cohﬁectéd to a common'control appa-
ratus 27, which is adapted #o supply each drive unit with.a
command signal designating'thé speed at which the drive unit
30 1s to rotate the roller or rollers driven thereby. Data
 giving the proper 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
inpdt medium such as a punched card. In 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 possible alternative, the control apparatus can
‘be provided with an internal microcomputer programmed to



5
I ;nwother possi ble alternative, the control apparatus can be provided wth
an&¥pt ernal m croconputer programed to -7- conpute rol.ler speed |
automatically and to apply the result- ihg conmand signals’'to the drive, B
units. Wth this expedi- ent, therefore, one need only enter data _
I ndi cative of the neasured degree of shrinkage of the tape-like object. 5
The supply unit 3 includes the above=#entioned feed roller 25, a guide

roller 31, a pressure roller 32 and a guide roller 34. The tape-like object
2 i s passedcopPuten&oddrdec SPERAcRUEPMALigIaLY BRAcEC pRRRIYI ER® K O®RIET he

feﬁd rol?,lger i%@ %_adlmahalslgu@aa%elbk;?r tﬁaba_ﬁdvéhﬁigi_téaveWﬁEEhtlhe_st@:ﬂpec_ﬂ-ﬂ-:SLi O?h
roller an gui_de I er Perone n e l t . tlng nj .t . e
t ensi on roIF@F'3§gF§e%85ﬁfe nSnnSﬁg 8Rg&oengefe9§%23%n€h?%ﬁlYi.%fv Q%J

about a suppeasugiedf degBeet hd shativkaghki of thepothape-ibketebieon.roller 33

is provided with aryei ghbp3y GaRabhejab108ELItHESRbEGEnERE BANE £ded he
sup- 15 port shaft by an adj.ustnent screw 3 ulating the posi- tion of

8. Re
the wei ght FPLIPL: R 7adj GUEAENTFOILPEW 38 BnBEPESUFRCrPLPRY | FRe@RbjRct 2 to
be subj ect equlidea rodnsrod4pr eThkethpe~-iLikacobjdence &t passed novex i the

consi tuting the. object. e h re t I.LLO t I xed to
unifornaliz@a‘]fge ghﬁﬁﬁfaégf T%gbﬁﬁécﬁéggg %gggﬁg?ngéﬁggénapgéo_gﬁé devi ce
41 and a di seldege 2SegndoprassuTiReroddeknd2dandcthanstraverses| the uen- 44,

the for T 139 $o/11eRJ 335 adddigaghar g811ek! 84, bEBBsE BELAS £&4! Bhifo 4tne 46,

ar, 48, 9’h%2%ik@”@51 u&qe &gglgggsion roller 33 is mounted on one end ,
of a lever 36 which is pivofal about a support shaft 35, the %
end of which opposite the tension roller 33 is provided with
a weight 37 capable of being displaced relative to the 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 shrinkaqe. | _

The discharge unit 4 includes a cooling device 41 and
a discharge section 42. The cooling device has feed rollers
43, 44, the former also serving'as a discharge roller, upper
guide rollers 45, 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-

vl

like object 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 d:ivihg 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



2:5' 51, -52. A housing 53 defines a cooling conmpartnent 54 around the ‘
" tape- ki ke object 2,. which travel s between the upper and | ower guide

Lol | &s. Air for coollng the tape- like object 2 is drawn in froman 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 conmand signals
fromthe control apparatus 27. In accordance with these command signal s,
the drive unit ro- tates the feed roller 42 at a speed | ower than that of
the 35 feed rigHd afolA®=dwits dn ghiel ¥ohirghegrbban1thavioh the éetdabr

di scharge roller_43. The ta & Ilke j.ect i h e
whi | e bei ng eléﬂﬁ%&l%fﬁnlﬁa$2 actPgﬁ%g %t 8%pr§ Fe%@r gQng g#ﬁegfgtd§féller
43 is rotated tAmaerikenab ject- 8. the rollers 6 in the fourth group 16, with

‘the actual rotati OnalLeﬁ'R{t‘?'FenQ%e'%WenQa‘éQQﬂrkléeo%ﬁ@b@kﬁgetﬁﬂévﬂaﬁ’rﬁe{- henile
tape-1like obJect 2. Lengthening the tape-like object in nner while 5

cool i ng |s||1ﬁﬂQkﬁQQﬁé%t¥bﬂEﬁ§§e@ﬁe5§5FF§P&étGPPI§a§ﬁﬁﬁﬁﬁt85fett595“%%dow
it with a presgyjdied thrdddeaga tf agiter a preseedbedgspeoarageaf sotheat - Biee s

t he object so t%@sﬁ%qhgm_tsgrelr nkage fa‘c prOV|tg|%do\gndectb§yrng£28g gt hereby.

This nmakes it ﬁppﬁftg subs ent el'n process
with a tape-llinrxﬂhagﬂ ﬁdutOHNﬁﬁQyuﬂad wid lshei mesgénedquhererent s Hehdnded

of a fastener $§§E%(¥tf§3§§¥3¥e QQ?E@lﬁQ%ﬁyi%ub@lbeaSHQHEEEQQnEOByQYﬁbng-
- 10 process with a tape-like object that meets all the shrinkage

ke/ .requ1rements demanded af a Fastener tape or Fastener chain
that is to be submitted for dyeing.

The discharge section 42 of the discharge unit 4 has

a guide roller 59 and diverting rollers 61, 62, 63, 64,

15 for quiding a plurality of the tape like objects 2
1nto respective receptacles.

In the illustrated embodiment, the raollers 6

of the heating unit 1 are divided into a plurality of
grops each of which is driven by a single, corresponding

20 drive unit. Alternatively, however, a drive unit can be
provided for each one of the rollers 6 so that each roller
can be driven at a rotational speed different from the others.
Whlle such an arangement will raise overall cost owlng to
thegreater number of drive unlts, it will permit the tape-

25 like object 2 to be fed at 2 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’

30 speed as the feed roller 44,

| The advantages of the above-described methnd and

apparatus are numerous. Specifically, since the tape-like
object is heated while it is being fed at rate which confdrms
to the shrinkage curve thereaof, the heat'treatment can be

39 'performed under a condition in which the overall length of
the object internally of the heating unit is substantially
free oftension or is constantly tensioned to a prescribed degree..
Further, since the rate at which the tape-like object is fed is



)
di scharge section 42 of the discharge unit 4 has a guide roller 59 and
' erting rollers 61, 62, 63, 64, 15 for guiding a plurality of the {
tape-like objects 2 into respective receptacles. In the iltustrated T ¥
enbodi nent, the rollers 6 of the heating dnit 1 are divided into a
plurality of grops each of which is driven by a single, correspondi ng 20
drive unit. Alternatively, however, a drive unit can be provided for each

one of the r0Ele8?§a§e&°a&9§{refﬁc%?+iPér§9:9h{3@ndiééledk?s}e@_ rotational

speed different fromthe others. e such an arangenent will raise '
-overal | cost evthgivelyhegorRetel SfnbRé OindliaBowrt (e dHrudgergrit the
t ape- 25 | i ke object 2 to be fed at a speed which is nuch closer to that.

required by tpersbrmalayr caliabbé fashbbpesnd undeésimdisbe pernissible in
the cooling device 41 to actively rotate the guide rollers 45, 46 at the
sane speed asdefermationoPfethel3obieett deeguiee oeturrevers ifixhare he sane

30 speed as the feed roller, 44. The advantages of the above-descri bed
net hod an?¥ appBPatfSadr ¥apLAkions. 1BpBRFFREAFE ChATIRELE I ¥Gpe-THa&e obj ect

is heated while it .i ing_f whi ch_conf he shri nk
curve t her oof ReEhean3aR pPEar AERE ALAC ot RS P ERRIGH By ChART SRR on

n which the guepdhho! ENgYReQl1LPOEDLEEL { DhETOR LY. Of g gy eal i ng uni t s

substantially free o nsion or Ts constantly tensioned to a prescribed

degree. Furthggoc8bBe8 thRulfhRedbsYich the tape-like object is fedis
-9- _ o
Furthermore, by providing the cooling unit which

V)
10 operates in tandem with the heating unit, the tape-like
object, which has been'subjected to sufficient shrinkage
by the preceding heat treatment, can be cooled and
heat-set while being stretched. The amount 6f shrinkage
required can therefore be controlled in a reliable
1S manner. The above-described method, inclusive of the
. foregoing cooling step, is particularly advantageous
when applied to a polyester-based tape-like object.
Reference is directed to our co-pénding patent

application No. 86-11519 (Serial No. 2175622 ) ot

20 which is a divisional hereof.



’Fegulated actively by rollers which are driven rotatively, control of the
fi nal ~anmount of, shrinkage is perforned in reliable fashion and undesir ap
def otwati on of the object does not occur even if There 5 are Tocal

variations in shrlnkage characteristic. -THe net al so
rai se processing efficiency by enabling a plurali @lmqﬂﬂmfmli”mw ects to
be processed simultaneously. Furthernore, by providi reg encool I"nNg unit

whi ch 10 operates_in tandemw th the heatlng unit, the tape-Ilike object,

whi ch has been &AHISSct ed to sufficient ‘shrinkage by the preceding heat
tLeatEent can bedcooled and heat-set while being stretched. The anount of
shri nkage reqU|re C t her ef e .contro in a,reliable,15  nmanner.
The above- descrli*bed ngirhﬁﬂ’araﬁ'tﬁ SFeastng. ﬁée%df'gg%ltﬁae l&gﬁ?’?deg% ep, is
particularly advantsgﬁgus when applied to a pol yester-based tape-Iike

obj ect. Ref er enCer] s fected to our co-pending patent application No.

86-11519  (Serial Na p2dfi3f2dnit Joadfhgitof lesksbR ALY theran her eof
- 10* C L M S * ll\/é 5 aVlngarfaapp%\ﬁr?atuss d %lngtrneatinga

tape-1ike ‘gbj ecty eﬁ\ﬁ'fBﬁrhéitngenstbﬁﬁ_;t bNG HDGH- tBmYdraguse &‘@@icﬂgarﬁd)ra plurality
establishing therein 5 an environnent consisting of a high-tenperature
fluid, and a pldfr abilleys provided inside the casing for feeding a tape-like object

wound therearound;
a supply unit for feeding the tape-like object into said
heating unit; |
10 _ a discharge unit for receiving the tape-1like object from
said heating unlt,
a plurality of drive units for dr1v1ng the plurality
of rollers, said drive units being adapted in such a manner that
each drives oné bf said rollers individually or a single group
15  of said rollers; and
control means for controlling said plurality of drive units
" in such a manner that the rollers are rotated at a sﬁeéd decided
i : by a shrinkage curve of the tape-like object in order to maintain
- the tape-like object substantially free of tension, or under an
20 approximately fixed tension, over the entire travelling distance
of the tape-like object regulated by the rollers, wherein said
rollers are divided into four groups, a group which is closest
to said discharge unit having a greater number of the rollers than

a group closest to said supply unit. '

25 2. An apparatus according to claim 1, wherein saiq supply
dnit includes means for applying a prescribed tension to the tape-

like object before it is fed into said heating unit.



of rollers provided inside the casing for feeding a tape-like object mound

rearound; a supply unit for feeding the Paﬁe—krke—ﬁbrec%—rnfo sald
ating unit; 10 a discharge unit for receivi t ape- Ilke

object fromsaid heating unit: a pl uraljty o”wué)umuuﬂl“ﬁj Im driving the
plurality of rollers, said drive-units ei ng a manner that
each dfives one of said rollers individually or a single group 15 of said
‘rollers; and control neans for controlling said plurality of drive units in
such a manner ghaf,t-he,d qLL@Jﬁner@, E0iat edhab, acrsPgaslpdesided by a -
shrinkage curve of the tape-like object in order to naintain the tape-1ike
obj ect sulist antdi aldchaf§Lanof Ha@Ed QNgreAtetiNl@beARF20he rapRiraxidmt el y fixed
tension, over the entire travelling distance of the tape-like object
regulatedebyh&hetm@k¢E§59rmhene|n said rollers-are divided into four
groups, a group which is closest to said discharge unit having a greater
nunber of the rollers than a group closest to said supply unit. 25 2.
An apparatus according to claim1l, wherein said supply unit includes neans
for appl yi‘mg d‘"pF@?éFF%dcf‘éﬁ%P@rF“t 615tlﬁ‘e1te?pér 1 itke v9reCIlopettorte it is fed

into said heating uni An appar at us accordlng to claim-
1 ov 2, tﬁél‘brsﬂﬁglyclu%teéf‘?"’t'@ RER °(§| %rbenéf’b](frﬁnfhta”hﬁﬁﬁhn@fa hgr8Ht%&r nunber of
the rollers than each of the other groups. 4. An apparatus according to

claim1, 2*8%"°3 the group closest to

5. An apparatus according to claim 1, 2, 3 or 4, two of the groups N
having respectively the same number of the rollers. |
6. A heat treatment method for heating a heat-shrinkable tape-like
10 object, the method being carried out by means of an apéaratus.according _
to any one of claims 1 to S, while the object successively traverses
said plurality of rollers around which the object is wound in the heating
unit, comprising the steﬁs of:
obtaining, from a shrinkage curve of the tape-like object
15" that is to undergo heating, a feed speed for the tape-like object o

that is necessary to maintain the tape-like_object substantially free
of tension, or at an approximately fixed tension, over the entire
travelling disfance of the tape-like object reéulated by the plurality
of raollerss and

20 . | driving said plufality of rollers in éccordance with the
feed speed in such a maﬁner that said graups of said plurality of

rollers each rotate at a speed which is different for each group.

7. A heat treatment method according to claim 6, further comprising



& >

. 5. said supply unit having less of the rollers than each of the other
grou's..5. An apparatus according to claiml, 2, 3 or .4, two of the
grouPds’ having respectively the same nunber of thEllI]"“"nmlu)mnllln heat
treat nent nethod for heating a heat- shrinkabl e t obj ect,
the method being carried out by neans of an apparatu$ accdrdifng*to any one
of claine 1 to 5 while the object successively traverses said plurality of
roll ers around which the object is wound in the heating unit, conprising
the steps ofa Obbaimiregdinkr e aashinink aggeciives @bid hautapeyl dtkeoDhyrect
that is to undergo heating, a feed speed for the tape-like object that is
necessary toumm AtmEtnapieitapertiletebjtecticoubstsant i lpkyl fkeeeb Bk tt ensi on,
or at an approxinmately fixed tension, over the entire travelling di'stance
of the tape-like object regulated by the plurallty of rollers; and 20

driving said pluralityofToters—Tmaccordancewtir t he feed speed in such
a manner that said groups of said plurality of rollers each rotate at a
speed which is different for each group. 7. A heat treatnent nethod
according to claim6, further conprising - 12 - a step of feeding the

tape-like object into said plurality of rollers upon first applying a
regul ated tension to said tape-Iike object.



