1. METHOD AND APPARATUS FOR MANUFACTURI NG A ROW OF CONTI NOUS Cafabfa oy
ELEMENTS FOR SLI DE FASTENERS- The present invention relates to a et (g:’and
apparatus for continuously manufacturing a row of helically coiled or

zi gzag coupling el ements for a slide fastener which are made 4 _
t hernoplastic filanmentary rmaterial. 5 . There has her t% ore been
practised a nethod of manufacturing a row of helically coiled i de
fastener coupling elenents as disclosed in U S. - Patent No. 3 984 970
(Terada#t al), patented Cctober 12 19%6. According to the disclosed

met hod, “aTher meahast isnof WbaRRATUESF BRagkeDesc bk one AGrdu gront i nuously
enters a coiling devjce, an adjustable weight is suspended fromthe

sl ackened port ican Tgiouise CoubPaTwRot ELemEnTber aRlj sisIpd| easwEdggRS s adj usted to
mai ntai ning the tilament under desired tensioning forces. It .is known that
as the filament while it is 15 <coiled around a.mandrel is kept under
greater tension, the helically coiled coupling elenents  fabricated have
smal | er di nensions, thdie gresget| ényentapa pplehesftecupiePel enent | egs,
-and conversely, as the filanent undergoes smaller .tension, the fornmed.

coupl i ng el ene®s RAPETREMGef 020CANFRAYPHALY TRRYEIGYETIRhe FiHerRi ons of
coupling -Zheﬁk%a E'L%ETEBgoE'E?Sggé Eguafggéngghenggu¥§¥xgﬂglide

* fastener which are made of thermoplastic filamentary material.

5 There has heretofore been practised a methbd of
manufacturing a row of helicélly céiied slide fastener
6oupling elements as disclosed iﬁ U.S5. Patent Nq. 3 984 970
(Terada et al), patented October 12 1976. According Lo the
discloéed.mgthod, a thermoplastic filament is slackeaed-before

10 it continuously enters a coiling device; aﬁ adjustable
_weight is suspendéd from the slackened porfion.of the
filament, and the adjustable weight.is adjusfed to

U maintainihg-the filament under desired tensioning forces.

It is known that as the filament while it is
15 coiled around a mandrel is kept under greater tension, the

helically-coiled coupling elements fabricated have smaller

e

' dimensioné, that is, the length and width of coupling
element legs, and conversely, as the filament undergoes
smaller tension, the formed coupling elements have larger

20 dimensions. Therefore, the'dimensions of cbupling



.principle holds true for the manufacture of neandering or zigzag coupling
elements. Wth the conventional nethod, the dinensions of 5 the coupling

ments that are nmanufactured are neasured by the operator with a gage at

{ fjabl e intervals of tine, and the filanent tension is varied by-:

ctively adding or renmoving weights on the basis of the nmeasurenents.

Ih& gagi ng and wei ght adjusting progesses have heretofore 10 been tedi ous
and tine-consunming. It has al so beén~unable to nake coupling el enents of
uni f orm dinensj.ons and shapes for .the fal.l ow.ng sQps...The filameffsis
made of séyn% eerttl 2“'5°rr‘1inr? T 5‘3’ éxsa(r?r:ﬁ %lgg’\émﬁw o%ﬁ%r ggéf’?ester, andwfEnce

1S DT ODGE] s SIS Thei ! ARAAHN 2Nl cGIANGR A7 medliBetgnyarialions in

envi ronnment al condi t1ons as tenperature.an Ity. Before being
formed i g Hfdd W31 d1RmeRt@neNts, the filament is stored on a

| ar ge- si ze bobbin. The filament properties are liable to vary at radially
i nward and out wawicthpatid iconredt idRe’ mé@hodgnéhkodkineA8sbhs08E ON the

fl ament wound around t he bobbin, dependent on the anmount of filanment and

t he ondithermupidarg \@liepentse thalthiarei manofiaceédredheref measutréd fil anent
as it is unwound fromthe bobbin is different in property fran position to
posi ti on Bh &R FRgRAkoR Wikke o gagfedt syizsblesiptervals ebntiPeous

property vayiations while it i.s beging cqontinuously supplied_ to a coiling
machi ne. éh%(ﬁEiﬁﬂﬂﬂﬁjqﬁaflﬁ@e&su éEF@dtBYaEF&§F#PﬁleiFgﬂkﬂi tension in .
a memner 4.0 SASAIng Yo YIUL GO LHIVRLE 0 QROLEY §D3008Senes. v

The gaging and weight adjusting processes have heretofore

5

10 been tedious and time-consuming. It has also been unabie
to make coupling elgments of uniform dimensions and shapes
for the fbllowing reasons: The filament ié made of
synthetic resin such for éxample as n&lon'or polyester,
and hence its properties such as elongation. tend to change ' :

15 due to variations in environmental conditions such as.
temperature énd humidity. Before being formed into
continuous coupling elements, the filament is stored on

a large-size bobbin. The filamént properties are liable

to vary at radially inward and outward positions or upper

N

20 and lower positions on the fiament wound around the bobbin,
dependent on the amount of filament and the conditions
under which the bobbin is mounted. Therefore, the filament
as it is unwound from the bobbin is different in property fram.
position to.boSition 6n thé filament. The filament ié

25 subject to continuous property variations while it is being
continuously supplied td a coiling machine. The prior
method has been unable to adjust the filament tensioh in

a manner to cancel out such continuous property changes



of the filanment prior to the coiling thereof, with the result that the
coupling elements as fornmed suffer fromvarying di nensi ons and shapes.
which will prevent snooth internmeshing engagenent of a pair of conp
rows of coupling elenents that are manufactured. According to the nt
-invention, there is provided a nethod of smanufacturing a row. of contTfuous
coupling elenents of thernoplastic filamentary material, conprising the
steps of: (a) ~formng part of the thernoplastic filanmentary material into
part of “&he row of continuously coupling elenents; (b) measuring the
length artl wi dpp 9k f@EReR pPIME €6 thBecAiQDhd RHEESLFG QMR £ ekQTBNt S as
formed; (c) conparing the neasured length and width with a reference

val ue to det ecthat dhéRRGhXING| elemedts abffornyd saffdthéraeasaryied one of the
continuous coupling elenents; and (d)  adjustably controlling the '

t ensi oni ng of difepsiow aod Fhepesef which wildr prgyeat tsmooth intanmeshingnat eri al
prior to the latter's being forned into a followi ng part of the row of

cont i nuous: couphdaggmentenf it §abm of eomparics BPwss af EoHPHERsPHITEM®rror so as

to avoid the dinensional error jn the fornmed coupling elenents of said
f.ol | owi ng part thajy are @apylgctured. |

According to the present invention, there is provided a

n

method of manufacturing a row of continuous coupling elements of

\:
thermoplastic filamentary material, comprising the steps of:

(a) forming part of the fhermoplastic filamentary material
into part of the row of continuously coupling elements; .
(b) measuring the length and width of legs of ane of the
continuous coupling elements as formed; i
(c) cotparing the measured lengéh and width with a
| reference value to detect a dimensional error, if any,
of the measured oﬁe of the continuous coupling |
L . elements; and
(d) adjustably controlling the tensioning of a following
part of the thermoplastic filamentary material prior to
tﬁe latter's being Formed.into a following part of the
row of continuaus coupling elements on the basis of
'said dimensional error so as to avoid the dimensional

error in the formed coupling elements of said following

parts of the row.



- 3a- It is believed possible by nmeans of the present invention to provide
a nethod of manufacturing a row of continuous coupling elenents, helically
coifen\ or zigzag- shaped, which are of uniformdinmension and shape, and of
hifght'wneci si on and product quality. It is further believed possible by
mehg/of the invention to prg\%adg a nmet hod of manufacturing -a row of ’

conti nuous coupling el enents filamentary material while adjustably
tensioning the latter to neutralise or cancel out -changes in the prgperties
thereof due to variations in anbient tenperature, humdity and ot h-_grf—-.?
envi ronnment gk £OBEL{d@BSposEEld By Gitlah® hfWthd pBesghescri bed by way of™exanpl e
with reference to the acconpanying draw ngs, wherein:- Figure 1 is a side
el evat i GReéntibevtoopraidapp aetiads of frahlfasedring page 4§ 4: for - '
manufacturing a row of helically coiled slide fastener coupling el enents,

t he appsapatingobeicageldmpl hementn bekicglhucobladeoh@doargor ding to t he present
invention; Figure 2 is a bl ock diagramof the apparatus shown 5 in Figure
1, wit hsharssht vhichcase af turdferm: girensiern #§dShaPRsi®A ontrol unit being

i ncl uded; Fi gur e 3 is a cragg [ Ik‘ustrati ve of the relation between the

di nensi GROBHPIERELER AN FPUFEARLEYand t he o

It is further believed possible by means of the

inventiﬁn to provide a method of m;nufacturing'a tow of

continuous coupling elements of filamentary material while

adjustably tensioning the latter to neutralise or cancel out

cﬁanges in the proﬁérties thereof due to variations in

ambient temperature, humidity and other envirommental conditions.
fhe invention will bé described by way of example with

reference to the accompanying drawings, wherein:-

Figure 1 is a side elevational view of an apparatus

(followed by page 4)



tension of a filanentary nateri al from whi ch the coupl i ng 10 el enents are
fgrmed; Figure 4 is a side elevational view of an apparatus for

manuf acturing a row of neandering or zigzag coupling ele rf?\end Figure 5
is a fragnentary front elevational view 15 of a die wheglkand:a fil anent-
guide in the apparatus of Figure 4 for shaping zigzag couph™ el enents. As
shown in Figure 1, an apparatus for continuously manufacturing a row of
helically coiled coupling el enents 4.conprises in general a filanment
storage-anit 10, a fila- nent feeder 11, a tension control unit 12, a

coi | i ng T hi né o3 MaNUFRRHUTHG SePekBM OEnABSECRALY aCRbLRP | REieE efsiener
pairing unit 15, and a e 16. 5 he filanment storage unit 10
Pac] utos a st orai i 1 ST ™7 uiien SPREFABA0EE BOF FIBRBRE A e HRERT al
is wound, a fil nt  qui.de 19 di sposed_around_th tora bobpin 18, and a
rotor 20 coaxia yar o"%a-haaﬁ &°a° tﬁjﬁ'g'.gt %8 %Bgr gﬁssgggbfﬁvgﬁFlg%e rotor 20 is

coupled to a drive 10 - shaft 22 rotatably journalled in a frame nenber 21
of a frame 31 nmounted on a base 17. The rotor 20 is in the. formof a cup

inthe illustrated embgdigimet 2 ardahadoax B@é‘gzamt gF ehaf hpgdr £xl £Neh dieh
coaxially with the drive shaft 22. The shaft 23 has a filament passage 24
extend- 155 irigh cdaurad 11y, arddhhavicegtene eddcapenreg bentnelllhegrator
- ) tension control unit being included;
Figure 3 is a graph illustrative of the relation
between the dimension of the coupling elemenfs and the

tension of a filamentary material from which the coupling

10 elements are formed;

Figurela is a side elevational view of an apparatus
for manufécturing a row of meandering or zigzag coupling

elements, and

(N _ L -
Figure 5 is a fragmentary front elevational vieuw
15 _ of a die wheel and a filament guide in the apparatus of
- Figure 4 For'shaping zigzag coupling elements.

As shown in Figure 1, an apparatus for continuously

manufacturing a row of helically coiled coupling elements




20. The rotor 20 has on its convex back a plurality of filanent guide
menbers-.25. The filanent guide 19 conprises a central sleeve 26 on which

the s e bobbin 18 is nmounted, and a guide 20 -arm 27 extending from
the c | sleeve 26 into underlying relation to the storage bobbin 18.
The ¢ al sleeve 26 is rotatably nmounted on the shaft 23 of 'the rotor 20.

The guide arm 27 has -a wei ght 28. mﬂiéh Serves to keep the guide arm 27
positioned stationarily due to

g % té9 ﬁgstorggg bobbi n 18,
ﬁhrch is rSPﬁPgﬁﬁésoﬁntﬁénﬁéﬁ#r | £4ta Bt28t°ﬁége a"PiEatBnt g A d sl egve 29
T 5.PHeAE, BRedal"ah, ShoYEh Sl Landist Antds °”'<‘=’5‘§£2#1§ 2 Y
filament vﬂ%%h&ket;eun90§§g§EER§;EESm§EQr@ﬂSPEngh cB&éifggthrough a

gui de hol e goes the fil anent

gui de sleeggg%gﬁtp 2323nkhhaYehikhe gulgegﬁggeﬁgn the 5 filament guide
e

sl eeve 29 an [amenit passagé 4 I n aft 23, emerges behind the

rotor 30, and goe&hélelﬁaﬁeatle%eeagaUhﬁetnEﬁbeﬁélaéeg0&a§éo£Q§efIIanent
feeder 11. The filanent feeder 11 sérves to withdraw the fil 10 ment W

posi ti vel ybbbdint 16 -bnl aiteh theragpldBiicl@izafleh@aky ﬁ&t@flé@tﬁt e the
filament Wabout its own axis. The filanment feeder 11 conprises a fixed
frame 45 dépewound, -a filament guide 19 disposed around the storage
bobbin 18, and a rotor. 20 coexially rotatable aroued the ;
storage bobbin 18. The rotor 20 is coupled to-a drive
10 shaft 22 rotetably journalled in a frame member 21 of
a frame 31 mounted on a bese 17. The rotor 20 is in the
férm of a cup in the illustfated embodiment, and has
a-horizontal shaf£ 23.extending coa#iaily with the'driye
- shaft 22.. The shaft 23 has a filament passage 24 extend;
15 ing coax1ally and‘hav1ng one end openlng behind the rotor
20. The rotor 20 has on its convex back a plurallty of
filament guide members*25. i
The filament guide 19 comprises a central sleeve g;}

- 26 on which the storage bobbin 18 is'mounted,,and a guide

20 arm 27 extending from the central sleeve 26 into underlying

14

relation to the storage bobbin 18. The central sleeve 26

is rotatably mounted on the shaft 23 of the rotor 20.

. i

The guide arm 27 has a weight 28. which serves to keep the
guide arm 27 positioned stationarily due to gravity.

25 The storage bobbin 18, which is rotatable on the
central sleeve 26, hae a filament guide sleeve 29 having
a guide hole (not shown) in its distal end portion which

communicates with the filament.passage 24 through the



dent fron1an.extension'of the frane 31, and -a rotatable frame 33 supported
by a drive shaft 32 on the fixed 15 frame 45, there being a pair of
drive and pinch rollers 34,35 rotatably nounted on the rotatable e 33

and di sposed closely in parallel relation to each other. The dri pller °;
34 has a shaft 36 rotatably journalled on the rqotatable franme 33 :
supporting thereon a pair of 20 bevel gears §7‘38 that is held in nesh

5. “ﬁiebE??LnﬁeS%.r d“’ﬁs%sehigea REFEReBEnE dndpett: L cHMBERR A ERP cEETy
36 I
ﬁgt;t:bfeéb;.ZS ?r r|¥ gfnggbg%hv?? g%roughtgrgggg ég&ﬁéggne iéﬁgﬁngé £ﬁe

pulley 41 fixed to th t%vsrah%é gesThE Eﬁx.eplgegg dia! 3eaLAg £01ghoht e

by the notor via a be traine round a pul I Xxed to the s

40. The drive. ‘rollerggd4gessiBuger 253t §E§§egythbsueﬁvsheggaiaé%ébéoyﬂhthe
-7- the bevel gear 37. The drive shaft 32 and the shaft 40 have .coaxi al

hol es (not shown} forfpaamage fhcdet Bledgh Rbeahdl enentild@énsupassegelzom
theg filanmentT storage unit 10. The filanment Wwhich is withdrawn fromthe 5

filanment storage UﬂltlﬁOthtGhaftnﬂB tbmehgée bahihé@ theveotbnf 2032angagses:
al ong one S|de of the plnch roller 35, is sandw ched between the drive and
pi Ach - via the filament guide members 25 toward the filament

L,ﬁ o ' feeder 11.

The filament feeder 11 serves to withdraw the fila-

10 ment W positively from the filament storage unit 10 and
to twist or rotate the filament W about its own axis.
The filament feeder 11 comprises a fixed frame 45 aepen-
dent from an extension of the frame 31, and a rotatable
frame 33 supported by a drive sh?ft 32 on the fixed .

15 frame 45, there being a pair of drive and pinch -rollers
34,35 rotatably mounted on the rotatable frame 33 and
disposed closely in parallel relation to each oiher. Thé_
‘drive roller 34 has'a shaft 36 rotatably journalled on
the rotatable frame 33 and supporting thereon a pair of

T 20  Dbevel gears-37,38 that is held iﬁ mesh with a bevel gear

- 39 which is supported by a shaft 40 on the fixed frame
45:f One of ;he’péir of bevel gear (37, fér.examplej-is _
connected directly to the shaft 36 for driving the drive
roller 34. The rotatable frame 33 is rotatable by |

- 25 a motor . (not shown) through a belt 42 trained around
a pulley 41 fixed to the drive shaft 32. The bevel gear '
39 is also rotatable by the motor via a belt 44 trained

“ ‘around a pulley 43 fixed to the shaft 40. The drive,

roller 34 is thus rotatable by the bevel gear 39 through



_rollers 34,35, then makes a singl e convol ution around the drive roller 34,

co I

r ot

and Easses t hrough the hole in the 10

unit 12. Since the pulleys 41,43 have different dianeters,

shaft 40 toward the tension

t he

ble frane 33 is rotatable with respect to the bevel -gear 39, and

hence the drive roller 34 is rotatable about its shaft 36 to positively
feed the filanent Wwound there- 457 - around. The tension control

i ncludes a frane 48 nmounted on the extension of the franme i

unit 12

in overlying

rel ation the tihevél | gemnt3T eedthe lArivahshathsidrardrthe|shaft 49 i nckudes a
front and rear rollers 46,47 20 rotat ably nounted on t he\ds#anme
48, the rkawve repaxialheles nfPQt sshEWn Wnfh PASIAM| BLIYEREWHKe 49. The

brake 49 may preferably be a hysteresis brake_f duc- i t [

pLopgrt iko’#‘? Hlament %o‘?ﬁ r%‘P%]cﬂ-?‘i rp ‘[v_lg?te%’gjgar%%ﬁi‘%‘g‘?r‘%ﬂn e?na?irsgleyl, "
t he brake 49 conprise, 25 | ect | gnetic b . he f t
46 is i d|‘§n%%£€(ab| %Irf’c%%“.‘e?? g‘ﬁe‘?‘hggh %’ﬁ%m ’?@&‘#ﬁ% ‘{,\%’g%m s‘gfbe& i (ragnf

pair of

fil agrent

turns aro

around t
coi ling

10

15

20

25

en woun

rol | er
romt he

ot 15 BOSS5S LU EUBD anBldoLa0s Lo YUY 1 L Of Lhree

I'n one or two turns

B {QUndpL! 5, Passlld §965g Whe L 1801 0HE Aali Pndd toward the

I ne
roller 35,.is sandwiched between the drive and pinch

rollers 34,35, then makes a single convolution. around
the driVe roller 34, and passes through the hole in the
shéft 40.toward the tension control unit 12. Since_the
pulleys 41,43 have differeﬁt diametérs, the rotatable
frame 33 is rotatable with respect to the bevel gear 39,
ﬁnd hence the drive roiler 34 is rotatable about~it§

$haft 36 to positively feed the filament W wound there-

~around. .

The tension control unit 12 includéé-a frame 48
mounted on the-éxtension of the framé 31 in overlying
felation to the filament feeder 1l. The tension control
unit 12 includes a pair-of front and rear rollers 46,47
rotatably mounted on the frame 48, the rear roller 47
héving a shaft which is coupled to a brake 49. The

brake 49 may pgéferably be a hysteresis brake for produc-

ing a torque in proportion to a given control current or

'voltage applied. Alternatively, the brake 49 may comprise
an electromagnetic brake. The front roller 46 is idly |
rotatable on the.framé 48. The filament W as supplied
from the filament féeder 11 passes through a guide 50, is

wound in two or three turns around the rear roller 47,



The coiling machine 13 is of a known construction 5. includi-ng a frane 52
mounted on the frame 31 and support- ing therein a bobbin 53 carrying ;
thereon a core thread 54. A mandrel holder 55 is supported on the frane=g§t)]_
and supports a coaxial mandrel 56. The mandrel holder 55 and the mandrel
56 have aligned hol es for passage therethrough 10 of the core thread 54.
The coiling machi ne 13 al so includes a coiln8 Frotor 57 rotatably nnuhted

on the frage 52 for CO|I|ng the filanment Waround theﬁaag # 56 |nt ‘&w
of successbvély f ofhER Wep éaF“cBﬁﬁlPﬁgtﬁPeﬁEﬁP§ grou he| FEQ Fyr% ?%d
coupling el enents hus d,_are then 15. duced [pto_the.el ene

shaper 14. The eLeﬁEhtggﬁﬁpggg 5358H§£ §eguﬁd?r iegggaﬁguhgﬁdcghf%ﬂ% %%% ine
17, a di e wheel 59 Potatably nmounted on the frame 58 for shaping and

setting the-helica} y coiled coupling el ements E thereon, a pair of pinch

rollers 60,61 20  rotatabjy éHEEQﬁ&eﬂaeﬁlhEel§rﬁEEoEB fﬁﬁo@ﬁeééﬁQGrﬁé€ion
coupl- ing elenents E-against the d whe 59, and a nozzle 62 nounted on

the frame 58 fer biawingiagohi ﬂgaﬁér5QgﬂbﬁﬁteBh6nCﬁH§|fﬂﬂm@' SIEMhE SupSoibe
Iatter | eave the die wheel 59. The helically coiled coupling elenents E

whi'ch have 25 bebngsbhaedland bebblhy bBecareging shepesnld asrettieread 54.
I ntroduced into the elenent pairing unit 15. The elenent pairing unit 15 is .
shown in Figure 1 Anmanérsmbho&deraﬁﬁylaasﬁpportednQnahUehésamef5&n®n®4 a
aiy -~

P (N ‘ supports a coaxial mandrel 56. The mandrel holder 55 and

the mandrel 56 have aligned holes for passage therethrough
19 of the core thread 54. The coiling machine 13 also includes
a coiling rotor 5? rotatably mounted on the frame 52 for
coiling the filament W around the mandrel 56 into a row of
successively formed helical coupiing elements E.- The
helically coiled coupling elements E thus formediare then
15  introduced into the,element.shaper 14. .

The element_shapgr 14 comprises a framé 58 mounted
on the base 17, a die wheel 59 rotatably mounted on the
frame 58 for shaping and setting the helically coiled
coupling elements E thereon, a pair of pinch rollers 60,61

lf _ 20 rotaﬁably supported on the frame 58 for pressing the coupl- .
ing'eleméntS"E against the die wheel 59, and a nozzle 62
lﬁoﬁnted on the frame 58 for blowing cooiing air against
the cdupling_elements.E as the latter leave the die wheel
59.  The helically coiled cbupling elements E which have

25 been:shaped and set by the eiement shaper 14 are then
introduced into the element pairing unit 15.

| The element pairing unit 15 is shown in Figure i in

its substantially half portion, and has a frame 64, a pair



-9- of guide rolls 65, 66 rotatably nounted on the frane 64, a tension rol
6, arried on the row of helically coiled coupling elenents E extenéing in
fgégended rel ati on between the guide rolls 65, 66, a pair of upper and
rlimt swtches 68, 69 attached to the franme64 for sensing upper and
| ower positions, respectively, of the tension roller 67 as it noves -
vertically, a pairing guide #2-nounted on the frame 64, and a pair of
withdrawal rolls 73 rotatably nounted on the frame 64 downwardly of the
pairing guide 72. The row of helically coiled coupling el ements Eapd
anot her_row, of helically caile coupli,ng el enents whi.ch have bee¥ forned
by anot?éﬁ”é%pﬁ?ﬁ%ggf c?énf%?g{yomf"ﬂ'&tsdmﬁ[ %he"i 20§, FHeEftre 1, are
mat ed t t her . th LI ' i 0t ' f chain F, which
e o sciigsh ot e on e SioP et fodidy' el ibiing BERRES 13 Tl
mount ede QR +bQA nh " HT8EknAEd tReaBloAERluelRith NGLid| {o118.-65The gage 16 serves
to nmeasure certdain dinensions of one of the coupling elenents, nanely, the
1 engt h g dawalrho®fuph@9enf1dube 1Al tcifiseo®)1 6 Mtaghdd Me when the
coupling el enent has been shaped and set by the el ement shaper 14 and to
pr oducet@rhel fraingdac fibr Segabig degendedtlover pbeitieasyur ed dinensi on. The gage
16 conprises a guide nenber 71 having a channel (not shown) for guiding the
row of respectilve}ycof| the tengionmpldeefdnes 15 mduesevertieaddya di al gage 70 _
di sposed in confronting relation to the guide nenber 71. Wien the row of 3
hel i cal # Paépingeguitsup? imeyntadepprithe frame 6%t apdia PR PP hel d at rest in itsy -

| ongi tudj nal travel robe of the djal ga 70 |s . :
9 withdrawal rolls &5 go atab?y mounted.on é%egséame éa downwardly

of the pairing guide 72. The row of helically coiléd coupling

T

elements E and another row of helically coiled ;coupling
elements £ which have been formed by another apparatus
ident?cal to that which is shown in Figure 1, are mated ﬁogethe:
o by the pairing guide 72 into a slide fasterer ghain:F,.
which is discharged by the pair of withdrawal ;olls 3.
The gage 16 is fixedly mounted on the frame 64 of the
element.pairing unit_lS. The gage 16 serves to measure ceftain
dimensions of one of the éoupling elements, namely, tﬁe length_ : N;)

and width of legs of the coupling element, at a time when the

coupling element has been shaped and set by the element shaper

-a)

14 and to produce an electrical signal-dependent on the measured
dimension. The gage 16 comprises a guide member:7l having a ?
channel (not shown) for quiding the row of helically coiled

coupling elements E thérein, and a dial.gagé 70 disposed in

confronting relation to the guide member'7l. ;Whén_the row of

helically coiled coupling elements E is intermittently held at

rest in its longitudinal travel, a probe of the dial_gage 70 is



- 10 - noved into contact with one of the coupling elenents E to neasure a
di nensi on thereof for generating an electri- cal signal dependent thereon.
The dial gage 70 nay be replaced with a mcroneter, alimt gage, a )
t hi ckness 5 gage, a photoel ectric nmeasurenent neans.. Operation of the :ZQL*
apparatus thus constructed is as follows: The thernoplastic fil anentar
material Wis continuously supplied fromthe filanment storage unit 10 into
the coiling machine 13 while the filamentarylRaterial 10 VVis bei ng coil ed

into a riéw of coupling elements E. The fjl ament naterl Wis fed by the
fi1ament Foeder 11 T 5PR5RE T P eeere?aIY—B% ‘F‘F\“% 109 lensits Fg. ve.

Wrs torl o aYY)i‘.nS BRI o Hiflptibh, LREEEORCEOPIOIREIDEN, 1 L %
rotatable frame 33 raqt %tl aw h@ Eﬁ&%ﬁ%t thﬁa%tﬂﬁ beygl &f i %é?g?.fg

roller 34 is caused to rotate a out Its s 36.to fee

along toward the ce lﬁﬁeﬂaﬁhhhealﬁlﬁkéméhérteaslﬂﬁlﬁoﬁééél awtﬁléﬁhe§$e
row of helically coiled 20.coupling elenments E as they are forned by the

coi | i ng machi ne 513 gagreshapptioxneleetriy mbasakement méaper 14, and then
epters the elenent pairing unit 15. The row of coupling elenents Eis
tensioned by the tension Operagiopepfieshet Appguatiasr this G SEruchtd kate

of travel of the 25 row_of coupling elenents E is_adjustably controlled by
N as follows: The thermoplastic fllamentary material W is

 1~} 'continuously supplied from the filament storage unit 10
into the coiling machine 13 while the filamentary material

10 W is bein§ coiled into a row of coupling elements E. The
filamentary material W is fed by the filament feeder 11
as the rotatable frame.33 rotates in a direction to give
the filament W a countertwist which will later be removed
when the filament W is coiled around the mandrel 56 in

15 the coiling machine 13. When the rotatable'frame 33
rotates with respect to the bevel gear 39, the drive
roller 34 is caused to rotate about its.shaft 36 to feed

the filament W along toward the coiling machine 13 via

the tension control unit 12. The row of helically coiled

o

20 coupling eleﬁents E as they are formed py the_coiling
machine 13'is shaped énd set by the element Shaper 14,.
and then eﬁters.thé element pairing unit 15. The row of
coupling elements E is tensioned by the tension roll 67
between the guide rolls 65,66. The rate of travel of-the.

25 row-of couplihg elements E is adjustably controlled by
vertical movemeht of the tension roll 67. More specifi-
cally,:whén the rate of travel of the row of coupling

elements E is higher than that of the other row of coupl-



vertical novenment of the tension roll 67. Mre specifi- cally, when the
rate of travel of the row of coupling elements E is higher than that of the
' row of coupl - ing elenents E while the withdrawal rolls 73 are at
the tension roll 67 noves downwardly until it first contact's the
lower limt switch 69, whereupon,the latter supplies an electrical si’gnal
to actuate the w thdrawal roIIs-'} Conversely, when the rate of travel of
the row of coupling elements E is |ower than that of the other row of
coupling elenents E while the withdrawal rolls 73 are being drivemn ri’
tension (?OLien@Ztélsecanﬂ?e the Qieeitbast reiid Bhereippalest Mt switch 63 whi ch
then produces an electrical signal to stop the withdrawal rolls 73. The
t ensi ontHeokéndion ddie 8% heves duwrakrebuphtilgitlfimetts E operates in the same
manner. Thus, the withdrawal rolls 73 are.intermttently driven to take up
any di fdomteckse thetlawen linkt saitsh 69, wharepoofthehkattt®d rows of coupling
elements E, E that are to be paired together. Wien the withdrawal rolls 73
are hel#pgiigsesn elepbticrs sighgh tehectug &F‘%‘@Jﬁﬂﬁ\l@lel ements E is stopped

between the.guide roll 66 and the pair i ujd t he probe of the dial
gage 7079 %sb%ougqﬂ”"FFﬁ%VedmeﬁthEv\F t BEe‘%&g r?g E'U“uﬁP‘F ng elements Eto - s

nmeasure_ a Wier e th a 6 LS. in the formof an
phot oelEc FP‘I‘prcIEH%agﬁm%n% Jde’e&?wer l:'lle\'/nl %Baqtn%?c%h Elrng part, the legs of the

COUpl'r¥£w of coupling elements E whlle the withdrawal rolls 73 :

;__"1
are belng drlven, the ten51on roll 67 ascends into -~
contact with the upper limit switch 58, whibh then produces '
an electrical eignal to stop the.withdrawal rolls 73,
The tension roll for the other row of coupling elements E
operaées in the same manner. Thus, the withdrawal rolls 73
are iﬁtermittently driven to take up any difference between
the rates of travel of the two rous of coupling elements E,
E that are to be paired together. .
| When the withdrawal rells 73 are held at rest, that
is, when the row of boupling elements E is stopped between ' o

the guide roll 66 and the pairing guide 72, the probe of

the dial gage 70 is brought into contact with one of the

&

coupling elements E to meesdre e'dimension thereof. Where
the gage-lG is in the form of an photoelectric measurement .e _ : 2
device having no contacting part, the legs of the coﬁpling |
elements E can be continuously measured for their length

 and width while they are being longitudinally fed alqng.

The dimensions.as measured by the gage 16 are

converted into a corfespcnding electrieel signal, which is
then sﬁpplied to a comparator 63 (Figure 2)'in.mhich the-

electrical signal is compared with a reference value



el ements E can be continuously neasured for their length and wdth while
they are being longitudinally fed ,long. The di nensions as measured by the

gage 16 are converted into a corresponding el ectrical signal, which then
supplied to-a conparator 63 (Figure 2) in which the electrical sig s
conpared with a reference val ue - 12 o indicative of the desiredTength

and wi dth of the legs.of the coupling elenment. Wien the electrical signal
and the reference val ue are not in agreenent, the conparator 63 generates
an el ectwical signal indicative:of a dinmensional error, which is supplied
" to an ariThneti gndieatiw ofiniHe dekirdhaengit BABtUiotls @ft € Legd 6F 74 i S
responsive to the supplied dinensional error signal for supplying the
t ensi on contr ol toeicbudAngi ¢lementsi gulzn tior edectiniosl isigndlhendirthke 49 to
adj ustably control the tensioning of the filanmentary material Wthereat.
(foll owed by pagefergage value apg notTife apesesent, thefcomparstpr Hfent ary materi al
Was it is introduced into the coiling machine 13 and the. dinmension y of a
formed coupl i ng9®eEAESR 2RRiechrical stigpak HingicRtive of a

dimensional error, which is supplied to an arithmetic

control unit 73. The arithmetic control unit 74 is

v responsive to the supplied dimensional error signal for

(# e
-

supplying the tension control unit 12 with a signal for
controlling the brake 49 to adjustably control thé

tensioning of the filamentary material W thereat.

(followed by page 12a)



can be expressed by the linear function: y = ax + b (a <0), 5 as shown
in,.jgure 3. It is now assuned that a desired. el enent dinension is given
: r], atension for attaining the dinmension [err] is given as [err],

a he tolerances for the tension [err] are glven as [err]. \Wen fornmed
coupling elenents have a dinension of [err] +y' which is larger than 10
[err] (where the filament nmaterial undergoes a tension of xO + x'), the
filament tension should be increased by x'- to reach [err] for attaini.ng the
desired el enent dinension [err] Conversely, when coupling elenentsiggylng a
di mension of [err] - y" which is smaller than [err] are fornmed (wherTe the
filament material Wis subjected to a tension of [err] + x"), the tension
~of the filanment material Wshoul-d be decreased by x". The tensioning forces
can be varied by changing the braking forces inposed by the brake 49 on the
fila- mentary material Win the tension control unit 12 in (followed by
page 13) -13- response to a control current or voltage supplied to the
brake 49. Such a control current or voltage is produced by the arithnetic
control unit 74 on the basis of a dinensional error determ ned by the
conparator. 63, 5 as descri bed above. The conparator 63 and the arithnetic
control unit 74 may be in the formof” a m croconputer which is pro-

- 12a -. | u

The pensibn.x of the filamentary material W as it
is introdu;ed into the coiling maéhine 13 and the dimension
y of a formed coupling element have a relationship which
~can be expresged by thejlinear function: y = ax + b (a<0),
5 as shown in Figure 3. It is now. assumed that a desired
element @imension is given as Yor @ tension for attainiﬂé
the dimension Yo is glven as xo, and the tolerances for
the tensxon xo are glven as £ 3. When formed coupling
elements have a dimension of Yo + Y’ which is larger than
10 yb + a (where the filament material undergoes a tension of
Xg + x'), the filament tension should be increased by x'
to reach xg . for attaining thé desired elemené dimension Yg -
Conversely, when coupling elements having a dimension of
Yb - y" which is smaller thah Yo — & are formed (where the
15 filament material W is subjected-to a tension of xp + x"),
the tension of the filament material W should be decreased |
by x". The tensioning forces can be varied by changing
the braking forces imposed by the brake 49 on the fila-

mentary material W in the tension control unit 12 in

(followed by page 13)
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grammed to effect the tension adjusting operation. Figures 4 and 5

illustrate an apparatus for manu- 10 facturdng a row of continuous zigzag .-

coupling elenents for slide fasteners. The apparatus includes a tensigh
control uni't 75 and an elenent formng unit 76, both nmounted on a base
‘The tension control unit 75 conprises a fra 77 supported on the base
and a pair of guide rollers 15" 79, 80 r ot at & |y mounted on the frame 77,

f th id | dj bly braked. - I f | it
76 comurises o {FaRReRT8 bR A eatERL R reel 58 valfedt iREEY 4 P ot bl y

mount ed~on t he f£ﬁgeb§%kgnggbaVéQg%t%?%éggfogfc&£{§é$ﬁ§%g@%%é%%g_féaggered

pi ns 83,83 20 disposed one on-eac cen I'n"the die

wheel 82, and a Pe8gheear sy 6ﬁe8§ri9ﬁx§é€%ycéx]5’£’ﬁ9ﬂ@§i9“74@nf£ﬁér% 4 4nd

havi ng a peripheral edge fitted in the central groove 84. A guide nenber 88

i's novabl e back efdaf@ifénslohde éxiét dét&ehiRdd by tfige dbdinpdesto82% 25
across the central groove 84 and has a guide hole 87 for .passage

t her et hrough ®f asfdéaoribedV abotvder nopl astic material. In operation, the
filament Wis supplied via the tension control unit 75 into the el enent
Jorm ng -14- unit 76Thépconpahatde 63| amdntheV gmabilese tivc cumhttdie wniitde
~hole 87. By noving the guide nmenber 88 back and forth. axially of the die
wheel 82 while tﬁg paytle in-thenform of a microcomputer which is pro-

L

iv} _ grammed to effect the tension adjusting operation.
- Figures 4 and 5 illustrate an apparatus for manu-.

10 facturing a fow of continuous zigzag-coupling elements for
slide fasténers. The apparatus includes a tension~¢ontr§l
unit 75 and an element forming unit 76, both ﬁounped on
a base 78. ?he tension control unit 75 compriseg-a frame
77 supported on the ba§e 78; énd a pair of guide rollers

15 79,80 rotatably mounted on the frame 77,.one of thg guide
rolleré being adjustabiy braked. The element fofming
unit 76 cdmpriées a fraﬁe 81 supported on the base 78,

N o -a die wheel 82 rotatabiy mounted oﬁ the frame 81 and

having two rows of circumferentially staggered-pins 83,83

20 disposed one oﬁ each side of a central groove 84 in the
_die wheel 82, and a bending follér 85_rqtatab£y supéorted
on the frame 81 ahd héving a péripheral edge fitted in
the central-groo&é 84. A guide member_és is movable
back and foft§'in tﬁe axial_diréction of ﬁhe die_wheel 82

25 across the central gfoove.84 and has a guide hole 87 for

| passage tﬁerethroﬁgh of a filament W of therhoplas£ic
material. 1In operation, the filament W is éupplied via

the tension control unit 75 into the element forming



-rotated cl ockwi se as shown in Figure 4, the filament Wis caused to extend
al ¢y nately around the pins 83 across the central groove 84 as shown in
/ﬁﬂ\‘ 5. The filanent Was thus bent into a zigzag formis pushed by the.
bending roller 85 into the central groove 84 to forma row of zigzag-

ing elenents E having parallml -1 egs. The zigzag coupling elenments E
whi ch have left the die wheel 82 are neasured for the length and width

t hereof by a gage 89 nounted on the frame 81 for controlling the tension
control unit 75 to adjustably control the tension to which a foll owyg:part
of the fishidn@6: iw whicbutiee€ikamept itbpassesi thaoudndiheopridat o t he el ener:gg
formng unit 76. Wth the above-described arrangenents, helically coiled or
' zi gzag cbedst Bhg Byemmving thgnowidedrarbRs i8Snbarkaandidertied even when '
filamentary material fro ich the coupling elenents are forned is varied
in prope?’f’br/aééydife“f'% d&@ﬁ?\?\fggt%r ﬂ?ﬁﬁu%ﬁ‘%lﬁ'ﬁﬁ‘%stlﬁﬁnﬁﬂg condi tions, and ot her
factors. _Thys | ide fasteper coupling el f.yni.f.orm di nensi on,
better aﬁ%ttfr 5&):,%'05'?1"6?‘5& %%Iseo"(ﬁnuépi £ ”E%#’b@%%ﬁ?‘"%&'m éd. Furt hernore, the
rate of pLafycld 0ugls SOUKAAN,CLERRA! thel Sirld 168 G364 ST e there are no

manual neasurement and weig epl acenment” nee _ -15- CLAIMS 1. A
met hod OtndTRBHERA! HFdNE & BEVEHRlin GRNFLHEUS, CONPIfiNshent

W as thus bent into a zigzag form is pushed by the Eending
roller 85 into the centrél groove 84 to form a row of
zigzag coupling elements E' having parallel legs. The:
zigzag coupling elements E' which have left the die wheel
82 are measured for the length and width thereof by a
”gage 89 mounted.on the frame 81 for contrﬁlling the
tension control unit 75 to adjustably conﬁrol the tension
to uhiéh a fbllowing part of the filément W is subjected
prior to introduction into the element forming Qnit 76.
With the above—describedlarréngéhents, hglicaliy

coilea or 2igzag ;oupliné elements can be dimensioned as
desired even when Fiiamentafy material from which the
coupling elements are formed is varied in properties due
to tempe:ature, hﬁmidity, étofage éonditions, and other |
factors. .Thus, 'siide fasﬁenér coupling elements of
uniform dimensioh,'better.acﬁuracy; and stable qualit§

can be manufactured. Furthermore, the_réte of broduction
of coupling elements.is increased since there-are no |

ménual measurement and wéight'replacement needed.



el enents of thernoplastic filamentary materi al steps/ f:
(a) forming part of the thernoplastic fi IarreHlﬁmmnmwmm )
the row of continuously coupling el enents; (b) * neasurimngsthe Ien and
wi dth of |egs of the continuous coupling elenents as formed; (¢)
conparing the nmeasured |length and width 18 th a reference value to detect a
dinensional error, if any, of the neasured one of the continuous coupling
el enments;' and (d) adj ustably controlling the tensioning of a follow ng
part ofgthe thernD lastic filamentary material prior to the latter's being

fornmed it wi ng part of the row of continuous coupling el enents on
t he basis of sald di mensional error so as to avoid the. dinmensional error in
the fornmed coupling elenents of said follomﬁng part of the row 2. A

met hod according to | wher sai ai d
conti nuous coupfing Imgﬁﬁ%qlgfl"éanﬁgicrs{b'%@ V\/nfcf"’ ofhcgnfb‘h“og? %PBPH@ ng heI d at
rest. elements of thermoplastic filamentary material, comprising the

steps of:

(a) forming part of the thermoplastic filamentary

(14}

.

material into part of the row of continuously coupling.
elements; A
(b) measuring the length and width of legs of the
continuous eoupling elements as formed;
(c) comparing the measured length and width Qith a
reference value to detect a dimensional error, if
any, of the measured one of the continuous
coupling elehents{ and
.(d) adjustably controlling the tensioning of a
fellowihg part of the thermoplastic filahentary
material prior to the latter's being formed into a
following part of the row oF contlnuous coupling
Aimensional error so ag ks avoid the
e elements on the basis of saldldlmen51onal error in

the formed coupllng elements of said following part

of the row.

2. A method according to claim 1, wherein said dimension of
said one of the continuous coupling elements is measured while

the latter are being held at rest.




