2140738 METHOD AND APPARATUS FOR HEAT SETTI NG FASTENER ELEMENTS Thi s
inventiron relates to a nethod and apparatus for heat setting fastener
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example of an apparatus for performing such heat setting is
as disclosed in the specification of USP 3,730,817 issued on
May 1, 1973. 1In the disclosed apparatus, a fastener
- stringer is wound about the outer periphery of a drum, the
;;= 25 drum having sprockets projecting from its outer periphery
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ween adjacent fastener elements wound on the drum. While
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.A problem is encountered with the above-described
apparatus when the formed wires are fabricated by different
forming machines, in Whieh case some difference in fastener
elemeht pitch from one stringer to another cannot beAavoided,

35 or when different sewing machines are used. Specifically,
even if the wires are formed by the same machine, use of
different sewing machines can result in a different element
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20 Another believed possibility of the present invention is
' to provide e heat setting method and apparatus for assuring
- accurate spacing between fastener elements, and for virtually
eliminating-subsequent.spacinq.error.

-Accarding to a first aspect of the invention there

25 is provided a method of heat settlng fastener elements on a
fastener chain compr151ng a palr of interlocked fastener i
stringers each of which cons;sts of a tape having a formed
thermoplastic wire forming the fastener elements seun
thereon, said method'comprising[steps af:

30 (a) contracting the formed_ﬁire, while heating the . -
fastener chain, until a pitch possessed by the fastenmer
elements attains a predetermined value smaller than a value
of a desired pitch, and ' ' - |
(b) subsequently coollng the formed wire while stretchlng

35  the formed w1re untll the pltch possessed by the fastener
elements attalns the value of the desired pitch.
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that the fastener chain is wound around at least part of
" the outer peripheral portien of said first wheel, subsequently.
wound around at least part of said second wheel, and
then removed from said second wheel; and
20 " heating means for heating at ieast the fastener
elements of the fastener chain while the_féstener chain
travels along'ﬁhe outer peripheral portion of said first wheel;
the abparatus being adapted and arranged so that,
in use, the fastener elements éte cooled while travelling
25 along.thé outer peripheral portion of said second Qheel.
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 parts
throughout the figures thereof. In the drawings:-
30 Fig. 1 is a plan view of a fastener chain before
heat setting; |
Fig. 2 is a plan view of a fastener chain.after

Y

 heat setting; _
_ Fig. 3 is a Front v1ew, partially shown in sectxon,
35 illustrating an embodiment of a heat setting apparatus

according to the present invention;
Flg. 4 is a side view, partially shown in section,
illustratlng the apparatus shown in Fig. 33



Fig. 4is a side view, partially shown in secti on, il lustrating the
apparatds shown in Fig. 3; - 4 - Fig. 5is a view show ng an enl ar genent
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of a goriion of Fig. 4, Fig. 6 is a top view of a fastener chain in the™®

F#g. 7 is a side view showing a portion
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The coils are sewn onto respective tapes 8, 9 by

a nom nal aci ng

or. pitch P1, petlphepgserblaecobau-nghUhesﬂ-l énghudrd &nr #hgeﬁsperazuﬁm have
a sonewhat 2 di ff er ent pitch owing to the usé of different form ng and
sew. ng |ne§ for form ng and attaching the coils. A preferred enbodi nent

of ‘a heat setting apparatus in accordance with the present invention is
illustrated in Figsrig.andidlusti@ategpar Fasteneel otednadheanpnisihged 11

+ 30.. and a -cooli,ng Secured .t h eels_1 ective
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wheel s 11, l2mbodimensama fogwedr wigeed. made ofioanmopofigamgnt: pé Heat|ng
wheel 111E?sﬂﬂaynoplastlc such as nylon or polyester has the configura-
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tion of a coil 5. as 1s well-known in the art, the coil 5

is molded by w1nd1ng the wire around a mandrel, with portioms
of the coil being compressed to form element heads 6. Each
loop of the coil corresponds to a single element, shown at
numeral 10. The coils are sewn onto respective tapes 8, 9

'by threads 7 that secure the elements 10 at portions corres-

ponding to the legs thereof. While the elements 10 of each
coil 5 have a nominal'spacinglor pitch Pl,'it:is possible
that the coils on the stringers 1, 2 will have a somewhat
dlfferent pitch owing to the use of different forming and
sew1ng machines for forming and attachlng the coils.

A preferred embodrment of a heat settlng apparatus in
accordance with the present lnventlon 1s illustrated in
Figs. 3 and 4. The apparatus includes a heating wheel 11
and a cooling wheel 12. Secured to the wheels 11, 12 are
respective'shafts 13, 14 connected to a common motor (not
shown) for rotating the wheels 11, 12 at the same angular

speed. As shown in Fig. 5, the heating wheel 11 has left

and right tape supporting members 15, 16 provided along its
outer periphery, and is so adapted that the tapes 8, 9 of |
the respective left and right stringers 1, 2 are supported'
on the members 15, 16. The outer periphery of the heating
wheel 1l_is also provided with two rows of teeth 17, 18.
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and rlght tape supporting members 15, 16 prOV|ded along Its 35 outer
perﬁgggry and is so adapted that the tapes 8, 9 of the respective left ~and
right>~"stringers 1, 2 are supported on the menbers 15, 16. The oute
perlphery of the heating wheel 11 is akso provided with two rows o et h
18. As shown in Fig. 7, the teeth 17, 18 (of which only the teeth 17
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%Y he fastener al n eal e ou erl era ortlon (0] eatl ng
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passage 22 (Ficge Shcnmnahneh bBethasttemenebald Indlphrentey €6 aveiduter

peri phery of e a e 1 Is take up, as well as two auxiliary hot
air passages %2 ﬁg %anmgﬁﬂ parallel with the hot air passage 22. Each

of the auxiliary hotAalnppassageszS heat2aghtbebeleménpasibges provided

réspectively SQBHy“tﬁéthGeﬂﬂbEriBﬁeP toﬁ'EhQaﬁ§§9§n32wﬁééltff SpﬁﬁetRQ the
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hot air passag n%%lk QS%tahhSpgﬂﬁhG glbﬁggrgcceptance and retrieval of
the fastener chain 3, conceals the outer peripheral portion
of the heating wheel 1l1. The cover 19 has a circumferential-
20 ly extending hot air passage 22 (Fig. 5) in which the
- . fastener chain 3 supported on the outer periphery of the
heating wheel 11 is take up, as well as two auxiliary hot
air passages 23, 24 extending in_parallel with the hot air
passage 22. Each of the auxiliary hot air passages 23, 24
25 has branch passages respectively communicating with the hot
L C o air passage 22'and the space on the associated side of the
- heating wheel 11. The heating apparatus also includes hot
air supply devices 25, 26, 27 fof'sdpplying hot air to the
_ auxiliary hot air passages 23, 24, whence the hot air is
~ 30 fed into the hot air passage 22 to heat the chain 3 before
' exiting from the opening 21 in cover 19, while a portion of
the hot air is distributedfover the side surfaces of the
heating wheel. The cover 19 further includes a circum-
ferentially extending electrical heater 28 to. promote the
?35- heating caused by the hot air from the hot air supply
~  devices. The heating wheel 11 heated by the distributed hot
air is provideéed with a multiplicity of holes 29, 31 which
shorten the time needed for the témperature of the heating



exiting fromthe opening 21 in cover 19, while a portion of the hot air is
di stributed over the side surfaces of the heating wheel. The cover 19 ",
further 4qcludes a circum ferentially extending electrical heater 28 t S
prom)t@e 35 heating caused by the gt air fromthe hot air supply
devi ces™~The heating wheel 11 heated by the distributed hot air is provided
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As shown by the dashed es, in Fig. e fast.ener | s passed over ¥
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ported ci rcur#er%rludé%' vmeﬂ?yp%ﬂe)él(nfggﬁt al ne ereon V\A@‘F]@ %eﬁ?ee}%% 17, 18
penetrating thEtepaReks b@ﬁ%’éﬁrtwfadﬁi%eﬁ’&t@l‘@%rﬁ% the terthippovisied
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in pressured contact with the outer periphery of the rotat-
ing heating wheel 11 by.a-pressure roller 35. As a result,
the chain 3-is-taken up by the heating wheel 11 and trans-
20 ported circumferentially while being retained thereon with
the teeth 17, ls'penetrating the spaces between the adjacent
elements 10. The chain 3 is then delivered to the rotating
cooling wheel 12 upon passing over a pressure roller 36 and
guide roller 37. The chain 3 delivered to the cooling wheel
25 12 is pressed between the pressure roller 37 and the outer
periphery of the cooling wheel, whereby the chain is taken
up by the cooling wheel 12 and transported circutiferentially
while being retained thereon with the teeth 32 penetrating
the spaces between the adjacent elements 10. The chain 3

30  leaves the cooling wheel 12 and is paid out to a point “
external to the system via guide rollers 38, 39.
During the movement of the fastener chain 3 along the =

outer periphery of the heating wheel 11, the formed wire 4
is heated by the hot air in the hot air passage 22 and the
35 heating wheel 11 while the teeth 17 (18) cause the wire to
' _contract until the pitch of the elements 10 attains the
reduced pitch P2. Consequently, the wire 4 undergoes
plastic deformation until the pitch P2 is obtained. Next,



up-by the cooling wheel 12 and transported circunferentially while being -
retgified thereon with the teeth 32~penetrating the spaces between the_
adjaééht elements 10. The chain.3 30 |eaves the cooling wheel 12 .S
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Where the tapes 8, 9 and sewing thread 7 consists of

heat-shrinkable fibers such as polyester, as is the case in
: common slide fasteners, heating the entirety of the slide
20 fastener chain 3 by the hot air as in the illustrated embodi-
ment causes the tapes and sewing thread to shrink. These
will then be stretched along with the formed wire 4 when
'they travel along the outer periphery of the cooling wheel
12. As a result, the tapes do not wrinkle and the sewing
ﬁréS- thread is tensioned to a greater degree to more securely
anchor the elements 10 to the tapes 8, 9. Though the tapes
attempt to migrate radially inwardly of the heating wheel 11
when heated and caused to shrink thereby, this is prevented
. by the tape supporting members 15, 16 which retain the tapes
o 3p reliably in place. '



they-travel along the.outer peri phery pf t he coolHng—wheel 12 _As a result,
the tapes do not winkle and the sewng 25 thread is tensioned to a greagtes

degree’ more securely anchor the el ements*10.t Thougﬁaﬁf-
the ta attenpt to migrate radially iv@ardly oﬂ!l’lﬂ"ﬂﬁﬁﬁ"ﬁlu\ﬂuel 11 when °
heat ed d caﬁgfgi$€.shrink thereby, this is prevéntéd by the t&pe
supporting menbers 15, 16 which.retain the tapes 30 reliably in place.

-8- Caims: 1.1« A nktmethed abdieakisehbingstiaskener adements @nfast ener

chain conpri si fgsfemas 'ciRdin Nt Ghip PLKERG fASI LI o Bt LM DGR Sciead hr @St e s
consists of a tape havmﬁg @gfoF”Ed t her no lastlcfmnre for€1ng t he ;asteger
el enents sewn StEIPQREREach; of fhidhy ¢ 583 97 2 ehPRrhaying a forme

contracti ng t hehéomoplastie, wine | foiming nthe hPadbsnencelehentls sednl a
itch - ' . . ai t i ned I
pitc possegseg‘p%/eép’e ;gfg, enpg{h% gﬁ,@é}f‘l%@%‘;‘a%p‘gpge erm ned val ue

smal | er thah a value of & desire ).~ subsequently cooling
the formed wirEahhil econtraching the fermed wire, whilehraplaghtp®ssessed

by the fastenefa sl &i@Pteh@id Al vtiDa Vil teh Poddesses b pdtme t Lhstedner A :
met hod according to Caim1l, wherein the fornmed reis fﬁmn on the taP

with a sewing THARERES AFtAINT APISICLIAMLNEY VoS COPRELRT ntPRP & va
heat - shri nkabl®f pd agdsred.pitch Aramgppar atus for heat setting fastener

o erents 42 (g LS FRIP LSLIME Ok e olnad 1L EURE L E8Run

wire fornmng t¥he (tornedrvitenmtsl st phtch messessedi by abpar Gastener

conprising: a djdmdntdIedtdaivd Neh@ySLES o PRSI GE S, @B O8n Provided with
teeth having a smaller pittch than a desired pitch of the fastener el enents, .
said teeth bei%y adaph é&?@%éﬁ?ﬁ@%e‘i%\&fﬁdﬂj Leatherpir Hiefrerred: enek/

elements; 25 wire is seweamdivhepdpdavitly anseuing PeredHLr SaiPothiodd
1S and said tape consisting of a heat-shrinkable plastic.

e
ue
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3. An apparatus for héat setting fastener elements on.a
. fastener chain comppisihg.a pair of interlocked fastener
fstringeré_eaqh.of”which cansists of a tape having a formed
'thermoplastic wire'forming the fastener elements sewn

20 thereon, Said épparatus comprising: ' .

é first.bheel'having an outer peripheral portion
provided with teeth having a smallér pitch than a desired
pitch of the fastener elements, said teeth being adapted

. to penetrate between adjacent ones of the fastener_elemehts;

25 a seconq'mheel having an outer peripheral portion
provided with teeth_having a pitéh equal to the desired j‘«j
pitch of the fasténer elements,_said teeth being adapted to '
penetrate between adjacent ones af the.féstener elements;

means for guiding the fastener chain in (

30 such a manner that the fastener chain is wound around at least
part of the outer peripheral portion of said first wheel,
subsequently wound around at least part of said second wheel, and then
removed from said second wheel; and

heating means for heating at least the fastener elements of

.35 the fastener chain while the fastener chain travels along the outer

peripheral portion of said first wheelg



provided with teeth having a pitch equal to tﬁg_aEgT?Ea—ETTEﬁ‘*T‘the
fastenér elenents, said teeth bei ng- adapted to n adj acent
aones Of the fastener el enents; means forggui di ﬂmm”'ﬂ m&mﬁhal n i

such a manner that the fastener chain is wound &rofind: atw part o e
out er peri pheral mbetappaoﬁtaaldelﬁgrsﬁapﬂaaeéndsa&&éﬁb&ﬂﬂéd vrand ar ound
at .| east pPapt L,k S@hg §gg ﬁlh emen d t hen cr'e q} %om sai s,econd
wheel ; and eat | Ag means at Teast ? W TR % of 35
the fasten@kopmat EmﬁPFertﬁériaBGEQer@hb;mntmév@ésﬂeﬁenquPMhEaMer

perlpheral4portlOnnogpﬁabgtﬁgr§éc&98§$? to Cl&in 3thﬁQﬂ§{ﬁuéﬁi e ng

adapt eg arranged so th in use he fastener enents are cool ed
while trav FPFﬁBgaPBHBStﬁBmBﬁfé?sper|pheral portion .of said second wheel .
An appar at ascaoeordiegnwdd:ﬂlmﬁervtmedmtéﬁlwbﬁphéﬁalt' ng nmeans

corrprﬁ ses: Fgr@%ﬁrﬁgl ggggegl{,gﬁa@)@élt out e;%{)f%rf)her%%ﬁortl on of said

first whee a ¢iTeunt dt ng hot air
Passage i scisrumfiepenhbahly hexb@mmn‘memm'pmxlalpqﬁﬁaga)msﬁfdm::sal d first 10

wheel and gat@deERVEhe aﬂger”F@Fﬁpﬁé%aﬁLﬁﬁgﬁEJKJSﬁ“ékgl(ﬂfﬂrfl age With
alm wher ei n each

*O?ttﬁ(ihsal HhF?}s?nahﬁgfg;%%iyéﬁfggééggzg f/\ﬁetca:: a;];ns?)ao': ape support menber
provi ded on the omeanspfotpsepplyihg s@bd thon dhereafsdqy U HIY g t.he
tape. . 5. The apparatus according to Claim 3 or Claim 4,
wherein each of the said first wheel and said second wheel has
L a tape support member provided on the outer peripheral
15 portion thereof for supporting the tape. '




